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stream Sheet Pile on the Uplift Pressure on a Floor, 
969 

Bose (Prof. S. R.), Secondary Spores of Polyporous 
Fungi, 481 ; Cytological Significance of the Nature 
of Sexual Fusion in Hjnnenomyeetes, 873 
Boswell (Prof. P. G. H.), Preservation of Sites of Scientific 
Interest, 388 

Bosworth (R. C. L.), Migration of Sodium on Tungsten, 

' ' 74 

Bottomley (G. H.),Dr. B. Cavanagh and Prof. M, Polanyi, 
Enzyme Catalysis of the &change of Deuterium 
with Water, 103 

Bouchard (J.), [A. Achard, A. Boutaric and]. Comparative 
Action of Ordinary Alkaloids and Genalkaloids on 
the Fluorescence of Uranine Solutions, 806 
Boiicheo (H.), Economics of Air Transport, 153 
Boule (Prof. M.), et Dr. J. Piveteau, Les fossiles : Elements 
de paleontologie {Review), 3009 
Bourne (Dr. G.), and R. Allen, Vitamin C in Lower Organ- 
isms, 185 

Bousfield (Dr. L. C.), reappointed a Mackenzie Mackinnon 
scholar of the Royal College of Physicians of London, 
178 

Boutaric (A.), [C. Achard and], Changes undergone by 
the Blood Serum under the Influence of Heat, 42 ; 
[C. Achard, J. Bouchard and], Comparative Action of 
Ordinary Alkaloids and Genalkaloids Ai the Fluores- 
cence of Uranine Solutions, 806 I 
Bowen (R. E,), Movement of Sensory Hairsin the Ear, 120 
Bower (Prof. F. O.), elected a corresponding member of 
the Prussian Academy of Sciences, 908 ; A Century 
of Botany, 1835-1885-1935, 938 ; 976 
Bowie (Dr. J. A.), Universities and Business Training, 691 
Bovunan (Prof. H. L.), [Prof. H. Sutherland and], An 
Introduction to Structural Theory and Design, 
Second edition (Review), 625 

Boyd (J, D.), elected a fellow of Clare College, Cambridge, 
881 

Boyd (Louise A.), and others, Thp Fiord Region of East 
Greenland (Fei’wi^), 594 

Boyd (T. A.), Research : the Pathfinder of Science and 
Industry (Review)^ 244 

Boyland (Dr. E.), appointed reader in biochemistry at the 
Cancer Hospital, 881 

Boys (G. V.), appointed secretary of the Institution of 
Naval Architects, 677 

Bozza (G.), Deposition of Crystalline Suspensions (1), 731 
Bradford (Dr. S. C.), Documentation, 727 
Bradley (Prof. F. H.), Collected Essays. 2 Vols. (Review), 
852 

Bradshaw (C. S.), Steam Turbines, 520 
Bragg (Sir William), The New Physics (Sir Halley Stewart 
Trust lecture), 711; nominated new president of 
the Royal Society, 826 ; elected president of the 
Royal Soeiet^^^ 902 

Bramley (Dr. A.), [death], 136 ; [obituary article], 289 
Brasseur (P.), [M. Billy and], Preparation of Anhydrous 
Titanium Trichloride, 43 

Brattain (R. R.), [R. B. Barnes, F. Seitz and], Infra-Red 
Absorption of Crystals, 994 , 

Braim (Anneliese), [Hildegarde Hetzer and], Development 
Test as applied to Infants in the Service of Psycho- 
diagnosis, 762 


Breasted (Prof. J. H.), [death], 901 ; iobiliiary ^ ? 

Brefoner (J. H.), The PresB and the 

Breder,,Tr. (C. M.), Report uu the Nw Ayhcnn u 

99; Breeding Habits ch (‘oiiiinon Oh li>b. >3^ 
Brennan (J. F.), Earthquakes and llaiidttll, bdH 
Brentano (Dr. J.), Conditioiw Drupiiiiiiig ilit* Injf > < 
of X-Ray Rofloctlons from tonsiiilliit*' hi!;. * ^ . 

■ 988' ‘ ■ ■ ,, ,, 

Breuil .(Abb5 H.), presented with the Priri’ i 

. , London UnOeraity, 861 ; work of, ^62 
Bridge'll. C.), awarded the Sir Wiliam 
/p:graduate scholarship in naviii iirehilH.iur^‘ ‘fd th' 
o Institution of Naval Arehiteeis. 73d 
Bridgman (Prof. P. \ .), St»lkiiiieHt soil td ' il 

Argon, 36 

Briggs (Prof. H.), [death], 328 ; [obitiuif)' aiiieleh 
Briggs (L. H.), D. A. Peak and^U J. 3i. Wooiioxali, Cmh- 
stitution of Matairesinol, 273 
Brightman (li.), Scientific Wta'kerh. iiiid War, ^1 ; I h* 

Inteipretatioii of Seitnee (7a r/c cd r>h3 ; V* rfiaiiiMa 

tion in Industry {iRriar), fiaSi ; and i m< 

operation betwexm Iruhistry and Fiildic Lihian' 

. Services, 558 ,■ 

Brindley (Dr. G. W.), awiirtkd the Mwkiniioa rei^e#ira#i 
studentship of the Royal Society, 753 
' Briner (E.), B. Susz and E. Rod, Maximum Coneentfattoii 
■' of Ozone and of Nitric Oxide at High I’enipuiiUireH 4»f 
Endothermic Bodies, 1039 

Brissaud (L.), [R. Dalraon, J. CIiMln aiid|, Nil ru nan >4 
Cellulose by Nitric Anhydritie, 897 
British 'Drug Houses, Ltd., Keagents for *Sp<ir Tesltt Jind 
Delicate xlnaiysis. Fourth edition, 1 1 Ml 
Briton-Jones (Prof. H. R.), The IHseiwen and riiriiig of 
Cacao (Review), 5 
Brock (Dr. R. W,), [dmthl 299 ^ 

Broili (Prof. F.), elected a fiireign (‘«*rrertpoiideui of the 
Geological Society of London ; work of, 863 
Broniewski (W.), and W. Piotrek, Htruetiiro of ilie Nirkel- 
Cobalt Alloys, 406 ; and W. i^twaadowskl, lullnmce 
. of Sulphur on the Properties c»f Copper, 448 
Brons (F.), Biasociation Enorgj^ of Carbon Moiioxitle, 7!Mi 
Brook (Dr. G. B.), awarded a Dorc>t;hy Teiiifile Cr»irtH 
fellowship by the Medical Ros/mrcdi Couiiril, 218 
Brooks (F. T.), Plant Pathology, 386; Honu* Ahimm'Ih of 
Plant Pathology, 462 

Broom (Dr. R.), Dentition of OrniihorhyneJi ms, 219 
Brown (A. S.), and D. A. Maednnes, Activity 
from Electromotive Forces, 611 
Browm (C. A. C.), Electricity in Poultry Farniiiig fvu 

892 

Brown (Dr. G. Gordon), and A. McD, Bruce Hiitt, Aniliro- 
pology in Action: an Experiment in tin* Iringa 
District of the Iringa Province, Tanganyika 'rerriiury 
(Review), 1004 

■ Brown (G. L.), and Sir Hcmry Dale, Pha'ri'naef:'>|f''ig> of 

Ergometrine, 844 

Brown (H.), the bequest of, to tlie Koval hwf 825 
Bro^m (L. W.),^ [F. W. (L White iindj, .VeimiirenioiitH of 
the Refiection Coeflicicuit of the luiioKpiierc for \ViH‘- 
less Waves, 806 

ten Bruggencate (P.), E. F. Freund! i«‘h, W, Groifiiiiq IL 
Kienle and A, Kopfi, Ziir Erforscliung lies W'eliallH ; 
acht Vortrage iiber Problome d(‘r Astroiioniio iiml 
Astrophysik (Review), 51 

Bnihat (G.), and L. Weil Rotatory Power of i^hiartz f<tr 
Rays- Perpendicular to the Optic .Axis ami its 
sion between 2537A. and 5780A., 964 
Brun (J.), [Dr, L, Tronstad, J. Not'd hagen and], i)eHvj|\ 
of 100 per cent Heavy Water, 515 

■ Brunt (Prof. D,), Physical and Dyiiaiiiitnil Votci c'et ^gy 

(Review), 240 

Bruun (A. F.), Parexocoetus, a Red Sea Flying Fish in the 

Mediterranean, 553 

Bryan (T.), and N. A. Richardson, Preservation of .\Iiiie 

Timber, 994 

Buchanan-Wollaston'(H. J.), Statistical Tests, 182 ; 722 
Buchholz (J. T.), A. F. Blakeslee and A. Cf. xAvery, lAslIen- 
Tube Growth of a Translocation of the* 1*2* (fhromti- 
some in Datura, 120 


; IJM juj2i A 


h rngtiuht^rg fie Jting ffi» iL% and J. Bormer^ Fhosph®^ 
Aiitoeoiiiplfjx Coact jfvat/OH as Ionic Systems and, fcnv.*r 
relation to the Pfoioplnsmio MambmnCs .6.17 ; [H» E. 
Kniyt find], Kxhaislon of the Theory, of Complex 
(Amctsrviif ion to loiiir* Dispoii4e Syateraa, 617 ■ 
Bunyard (C. X.). JiiH«%4«es of the Iris, 266 
Bnrgers (Dr. W. CX), and J. J. A. Hoos van AmsteC Cine- 
matogmphie lioeorcl of the a^ty Tiansitton, as 
seen l>y the Electron -^lieroseope, 721 
Burkhart It (llr. C. X.), Intliionce of Siibetituente ■ on 
Oi’gani** React ions ; a Quantitative Kelatiomhip* 8E4 
Buriifi.i ft). H.’l, awanled the Earl of Durham priae of the- 
I rwtitut ion of Naval Architects, 766 
Biirnsidf^ (D, (h), jB. Balzherg and]. Miniature. Thermionic ■ 
Viilven, 877 

Burr (8.), and Miss D. XL Turner, Venmiisation of Seeds, 

■ 86 § ■ ■ 

Burton (Prof. E, F.), F. Cl. A. Tarr and J. O. Wilhelm, 
Thermo -p]|ectric Effocfc and the Sup.ra-€ondueting ■ 
State, 141 

Butenandt (Prof. A.), awardtxi the Emil Fischer, medal, 
547 ; [Dr. W. M. Allen, Prof. G. W, Comer,, K, H,' 
Slotta and], XAmieneiature of Corpus Luteum Hor- 
mone, 30S 

Butler ll.Ir. K. J.), Tropical Plant Diseases {Beview), Bj, 
appointed set'rerary to the Agricultural Resea," ^ 
Council. 218: work of the Imperial Mveoiofo^®' 
Institute, 269 ^ , low 

Butler (H. B.), Pmhioms oflmiustriai Hygiene, 159 
Butler (Dr. A. V.), The Fundamentals of Chemical 
'riierinodynamics. Part 1. Second edition {Reniew)^ 
244 

Butka* (Dr. X. .Vhiiray), Rf^port for 1934 on the Carnegie 
Endowinenfc for Jnterautional Peace, Division of 
lntere<nu*se and Education, 309 
Bux (Kuda), Demonstration of Firewa.lkmg, .468 
Buxton (Dr. L. H. D.), appointed reader in physical 
anthropcflogy in Oxftaxi Ihiivx^rsity, 692 
Buxton (Prof. P. A.), Insects of Samoa, 343 .p, [D^-K. 

Xielliinhy ami], A Toxic Emanation from .Rnober, 873 
Byrd (Admiral R. PI), Antarctic Discoverim^*|h6 
Bywatero (Dr. E. O. L.), re-appointed a Mackenzie Mae- 
kiimon scholar of the Rt>yal College of Physicians of 
London. 178 

I ' ■ ■ ' 

Cabannes (J.), and J. Dufay, Spectrophotometric 

parison of the Zodiacal Light and the Light from the 
.Night Sky, 844 

Cagli (Prof. E. Coen), Italian Breakwater Construction, 99 
Cairns (H.), Law and the Social Sciences {Review), 934 
y Cajal (Prof. Ramon), bequest to the Spanish Academy 
of .Medicine, 431 

Caklor (Mary CL), The genus Li/ginonwhie, Kidston, 196 
Caldwell (Dr. J.), Experiments on Plant Virus Diseases, 
343 ; [Dr. 0. C. Ainsworth, Dr. G, H. Berkeley and], 
English and Canadian Tomato Virus Diseases, 400 
Calkin (J. B.), Prehistoric Bournemouth, 155 
Callaghan (Ik), and P. Ciaiiella. Nevada Earthquake of 
1934, 649 

Calmsiu Dr. W. T.), Th<^ Cleaning of Biological Classi- 
fication, 9 

Oalvet (J.), J. J. Triliab and M, Paic, Recrys tall isat ion of 
Pure Aluminium, 563 

Campbell (A.), and Dr, E. C. Chikls, The Measurement of 
InrluetaiK'e, jAipaeitance and Frequency (Review), 453 
CaTU}.>beli {A. C. P.), awarded a Rockefeller trave^*^jig 
fellowship, 64 

Campbell (H. L.), Relation of I-i’ood to Regularity of 
Nutritional Response, 488 ; [H. C. Sherman and]. 
Rat e*” of Gro\^i:h and Length of Life, 197 
0ampl)ell (Sir Mai" .i). New World Land-SpeecOl-ecord, 
390 . ^ 

Campbell (Dr. N. R.), Electrical Units and theJbE.O,, 148 
Campbell (W. CL), Wood Hemicelluloses, 29hC^ 

Cannon (Prof. H. G.), Function of tb« L^rai Glands in 
Chirocephalus, 758 

Ca^mon (Prof. W. B,), Some Implf •‘atiuns of the Evidence 
for ("liemical Transmission of N^rve Impulses, 571 


(F. R,), Probability ^nci Frm|iieiif*y, 442 
Cftpen (S, P,), Obligation of the Univepairy R) American 
Democracy, 615 

Carsfch^odory (Prof. G.), YarmiU^rntmtlmmig und partiolio 
Differentialgleiclmngm orster Ordntmg (Rerku^), 814 
Cartoon (S. P4» Colour Changes in Uca pagikBGr, 769 
Carpenter (Sir Harold|, Native Iron from Wmi Greon- 

. land, 152 

Carrel (A,), and C. A Lindberg, Culture of entire) Thyroid 
Glands, 311 ; Alaintemiiiee of Life in Isolated Animal 
Organs, 628 

Carruthers (Dr. J, N.), Flow of water through the Straits 
of Dover, 306 ; Suggoatod TotiiMsiag Anemometer 
for Oceanographers, 751 ; New Current -measuring 
Apparatus, 1032 

Carter (Dr. G. S.), and Dr. L, W. Mapson, Intoraltion 
between Acetylcholine and Sterols in Tissues, 143 
Cartwright (C. H.), Extreme Infra-Red Absorption, of 
DgO, lee and DgO in Dioxano, 181 
agnq (H,), [M. A. Maehebceuf and]. Chemical Studies 
on the Diphtheria Bacillus, ID 
Castle (W. E.), [Helen Dean King and]. Linkage Studies 
of the Rat {Rattus riorvegkujs), 408 
Cathcart (Prof.), and others, The Physique of Man in 
■ Industry, 1023 

Caton-Thompson (51iss G,), and Miss E. W. Gardner, The 
Desert Fayum (Review), 353 

Caiiliery (Prof. M.), conferment upon, of an honorrtry 
doctorate by Madrid University, 729 
Cavanagh (Dr. fe.), [G. H. Bottomley, Prof. .M. Polaiivi 
arnij. Enzyme Catalysis of the Extdtange of Deu-’ 
terium with Wat-er, 103 _ ,, ''' 

Ceninerszwer (51.), and T. Cher"^^ ^ i. Thermal Diasociati 

of Silver Nitrite, 158 ; AI. Swicrczew^slsi? ; 

Lowering of the Boiling P??', a Ternar3^ System by < 
Non-Volatile Substances, 845 

C^rnosvitov (L.), Oligochada the Belgica Expedition, 992 ‘ 

Chadwick (Prof. J.), awarded the Nobel prize for physics i 
for 1935 ; work of, 8*24 ; 

Chalmers (Bruce), [Dr. J. A. Chalmers and], Age of the ; 
Universe, 910 

Chalmers (Dr. 5. A.), and Bruce Chalmers, Age of the ' 
".Universe, 916 ^ 

Chahpers (Dr. T. W. ), University Degrees in Engineering., 63 [ 

pi^alonge (D,), [D. Barbier, E, Vassy and]. Measurement * 
of the Reduced Thickness of Atmospheric Ozone ; 
dimng the golar Mlnter, 883 : 

Chamberlain (F^ T. C. J.), Gymnospenns : ■ Structure and ; 

Evolution' 278 . ' ■ ■ ' '■* I 

Chamberlain (E, A. C.), [D. T. A. Townend and]. Influence 
^ Pressure on the Spontaneous Ignition of Indam- ^ 
iLable Gas- Air Mixtures (4), 882 
Chambers (Dr. Helen), [obituary article], 250 
de Champlain (Samuel), tercentenary of the death of, 980 
ChC^dliuri (D. N.), [Dr.B. R. Khastgir, B. Sen Gupta and]. 
Negative Attenuation of Electromagnetic Waves and, 

• Sommerfeidto theory of Ground Absorption, 605 
Chandon (Alme.), and AL (?Ioagenhoim, Use of the Astro- 
labe, 1023 

Chaney (Di", R, W.), Food of Peking Alan, 577 
Chapman (A. E.), a%varded tiie Sir George Jessol student-' 
ship in mathematics of London Ihiivorsity, !5() 

Chapman (F.), and Irene Crespin. Iteraminift'ral Liinc- 
stone of Eoeen<*i Age froni North-West Division, 
Western Australia, 349 - 

Chapman (F. M,), Courtship of Alanakins, 957 
Chapman (Prof. S.), Atmospheric Physics (Renew), 163 
Chapman (W. AL), [A. C. De Lacy aiid], Elasmobranch 
from Puget Sound, 918 

Chaudron (G.), [L. Aloreau, A. Portevin and], A Ne^ 
Method of Extracting the Gases contained in Aletak 
406 

Chaimdy (T,), The Differential Galeuiiis (Review), 595 
Checinski (T.), [AI. Centnerszwer and]. Thermal Dissoo 
ation of Silver Nitrite, 158 

Chddin (J.), Raman Spectrum of Nitrie Anhydride, 73) 
Raman Effect in Fuming Sulphuric Acid, 844 ; [3 
Dalmon, L. Brissaud and]. Nitration of Collulos© I 
Nitric Anhydride, 807 
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Cheesman (Prof, E. E.)s Need, for ^wlthia tfoa 

Empire for the' CoIIectio,B and Classihcation of Crop 
.Varieties^ etc.j 404 

Chesters (C. G, C,), Life-histories of British Pyrenomyoetes 

. '.441 ,■ 

'Chevenard (P,), and, X. Waclie, Accelerating Efiect of s 

' sintisoidal ■ Heehanical Tension on the changes in a 
' ' Hypertemperod Iron-Niekel-Chtomlnm-Carhon^ Axis- 

, . tenite, 448 ; Acceleration of a Structural Reaction in 
. a Steel by the effect of a Mechanical Bestraint, 983 

Chiewitz (O.h and Prof, G. Hevesy, Radioactive ' Indi- ■ 
. cators in the Study of Phosphorus Metabolism in 
.ItatSy 7 54 , 

Child© (Prof., V. Gordon), . Man Conquers the Desert 
(Review), 353 

Childs (Dr, E, C.), [A, C.ainpbell and], The Measurement 
of Inductance, Capacitance and Preqiiency 
453' 
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w . , , . , 

. I* (Prof. E. (Je,)f Er|uipinoni of a 
^iLabomtory, 136 
Cokn^ (G,h [A. I^qmpe and], Oiiiii'Mwitiori fj'fin' AiV 
: the Stmtc«phere. 81 ; PrestTU^«‘ of \ 

' Carbon Dioxide ill the Air of tk Strfdo.Hpl^'r^-, l’>T 
Colo (E. B.)# Th© l%3ory of Vibmihnw for Ennwr'* 
.Intorm^iat© Courao (ficptew}, 1^03 
Colefsx (A. X.h [Prof* d, Dnkiii iindj, fbo- 

f-- duction and the Nitrak? XitiMgf'ii «iid Plc<f«puai' 
cycles in the PmMe Ocwin «il! Now Huiuit Uht-s !i.l!4 , 
Marine Plankkin of the WatcsT* of hi-otK 

Wah3sClh9f»8 

Oollens (H.), [FixsL B. lb J, Bc^iuiikwl I). i, >!alori on !•, 
Progressive Li ghiianp f 2), 41. : PfngTo,4]is Ji* 

study of the Llghluirig Diwiiarge, 1039; fit b 
Malan, Prof. B. J. F. Hcliofikntl and], fiiteiudiy 
ations in the Channel of the Return 1 Jgiitiuiig 8to44»% 
831 


China (W. E.), .Aquatic Hemiptera of the family Helo- ^ Collins, (G. IL), [obituary artieieh 2511 


.trephidse, 189 

. ' Chiplonkar (V, T.), [Prof. B. Dasannachaiy^a, L. G. Sapre 
.. and], Bing Deposits on Glass by Positive 'Bay Bom- 
bardment, 642 

Chodat (P.), and A. Mirimanoff, Conservation and Be- 
„ spiratory Bate of A'easts in the presence of Glucose, 845 
Chr4tien (A.), and G, Varga, Two New Compounda of 
■ Titanium Tetrachloride and Hydrochloric Acid, 

' 731 

Chrisler {V, L.}, and W. E- Saycier, Recent So\md Tra.n8- 
, mission Measurements at ■ the Bui‘eau of Standards, 
344 

J0^mtie (J. I).), Developments in Pcissenger Ships, 129 
. mo {Pistie {W, H.), and 0®l^\dlson., Structure of a Stellar 
jirf df Atmosphere, 267 Tyit 

^B^mCimmermann (C.), ana >J. Rz.ymowska, ■ Gravimetrie 
.Micro-estimation of Potassium in the presence of 
Sodium by means of Chlorplatinic Acid, 81 ; and- P. 

: AVenger, , ,Ml5ro-©stimation of Zinc by 'means, of 
Anthranilic Acid, 82 

Ciocca (Dr. B.), [Prof. A. Contardi and], Action of Calcium 
Carbide on Methyl Alcohol, 190 
Clapham (A. B.), [W. O, James and], The Bioiogj’* of 
Flowers (Review), 494 

Clarendon (Earl of), to be president of the South African 
Association for 1935-36, 789 

Clark (A. R.), [Mrs. E. W. Sexton, G. M. Spooner ancf®^ 
Fh’st Appearance of Red-eye in th^wild Geapwaria 
chevrettxi, Sexton, 836 ^ 

Clark (C. H. Douglas), The Electronic Structure and 
Properties of Matter (i?6?rieu?), 127 
Clark (0. H. Douglas), and J. L. Stoves, Suggested Im^pov©-' 

. ments of Morse’s Rule,' 682 . ■ ^ 

■Clark (0. W.), [Prof, W. H. Keesom and], Heat Capacity 
. of Potassium CMorid© from 2*3° to 17® 1C, 235 ■ 

Clark (F* H.), Linkage R.elatiQn8 in ‘Zavadskaia sh^fer’ 
in Mm 'musculm^ U)7 

Clark (J. .G. D.), and others, Arehaologieal Research and 
Peat Deposits in East Anglia, 304 ] Norwich ‘Wood- 
heng©’, 992 

Clark (Major R. G.'), Fen Drainage Problems, 469 
Clarke (Dr. Lilian J.), Botany as an Experimental Science 
, in Laboratory and Garden (Eeview), 890 
Clay (Dr. R. S.), and T. H. Court, English Instrument- 
making in the ISfch century, 982 
Clemo (Prof. G. R.), [Dr. J. T. Dunn and]. Science and 
, Industry, 323 

Clinton -Baker (H. W.), [obituary article]', 13 
Clough (H. .S.), gift to Leeds University, 155 
Clowes (A. J.), and G. E. R. Deacon, The Deep-Water 
.. Circulation of the Indian Ocean, 936 
.Coates(J.S.),GeoIog5^ofCeyIon, 556- 
Cockerell (Prof. T. D. A.), Should Scientifie Publication 
be Controlled ?, 222 ; Upper Carboniferous Fossils 
in ..America and Europe, 398 

Coghran**{Miss Doris M.), Musculature of the Blue Crab, 34 ' 
Cohen (Dr. A.}, Synthesis in the Sex Hormone Group, 869 
Cohen (Prof, J . B.), [obituary article], l^l 
Cohen (W. E.), Identification of Coloured Species of 
Eucalyptus, 4S1 


Collin (H. E-h appointetl lecturer in iniidiig m *^hcl!icd<l 

'Univemity, 768 

CoHum (Miss V. C, C.), The Treswi lrtin*Agt‘ Megfilitliii* 

M.oamBent, 265 ' 

Column (3. S.), [F. S. Husdoll and!, Zooplankton Cff tl'ie 

Great Barrier Reef, 194 

jJPbhoun (,l. Pb), and othew, rMlitecI by V, J. W. Grio%*emfri, 
Symposium on llhimiimrion (RetmrU "75 
wod ^ptoh (Prof. A. H.), and Prof, H. K. Alliwiii, X4Liy« in 
Tlicory and Ex|mrimcnl. Stwmd i*c!iGon of 
and EleetronB^b by Prof* A. H, Vumpinn ilietinr), 6*4 
Constable (Prof. F. fl.), Klectnuil CmiclmdjMty of C5i|i|»*r 
Oxide Films showing Jnlerlere'Tife Coloiirfs, 517 
. Contardi (Prof. A.), and Dr. B, C'^ifKva, Aiiiori of Fiilfhiiii 
Carbide on MetliyI Aleolad, ItMl ; iind C. Raviiw-orit, 
'Poisoning of Plants !)y Fluorine, 26il 
Cook (Prof. J. W4t and Biologifttl of 

Carcinoganie Hydroc*arbi>ns (Bi^lson Iw'fiire), 7HH ; 
P'rof. E. C. Dodds and F. L. Wam*ii, €lic»nii#itry of 
OEgirjgenic Substances, 912 

' Cooper. Lane), Aristotle, Galileo and the Tower of 
.. Pisa (Retdew), 6 

. Copenhagen (W. J.), Variation in the 'Phyicjplanktcii'i of 
Table Bay, October l984-Octi)ber 1935, with a Note 
on the Chemical Analysis of 1(139 

Conson (Dr. E.. T.), inducted as profosstjr of i:nafch.6!‘.riat ic'.’:B 
Dundee University College, 615 
■Cm^ran (Prof. G. F.)* [Prof. B. Kurtz and], Iritrodiici ion. 

.. to Electric Transients (RmmuAf 892 
Cord<# (P.), Roman Fort at B.roiigh, 34 
Co.rmaek (Prof. J. D.), [death], 903 ; fol^itmiry articlel, ‘.*7ti 
Cormier (M.), Hvdroevanie Acid ii'i Pyrof<p1onm WinklnA, 
157 ■ ‘ ' . 

Comer (Prof. G. W.), [Dr. W. M. Alien, Prof. A. liiile- 
nandt, K. H. Slotta and], Noinomdatim* of rorici-t 
Luteum Hormone, 303 

Cornford (Prof. F, Al.), Plato’s Theory of Know : the 
. Theaeieius ami tlie SaphiM of .Plato transliifed iih a 
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Biblical Statements on Human Origin. Second 
edition, 169 ^ ' 

Fleming (A. P, AL), Preliminary Education for Manage- 
. ment, 114 

Flett (Sir John), retirement and work of, 542 
Flint (Dr. L. H.), and E. D. McAlister, Biological Effects 
of Diff’erent Regions of the Spectrum, 561 
Flood (H.), [Dr. L. Tronstad and]. Formation of Drops 
in Siipersat united Abipour of Heavy 5Vater, 476 
Floyd (AAb F.), Ability, (ipportunity and Social Status,. 
484 ; Graphical Rejircsentat ion of Complex Rum- 
be.i*s, 224 

FoIIett (D. H.), and J. D. Crawshaw, Prod.uctio,n of Oosmio' ■ 
Ray Showers at a Considerable Depth below Ground- 
level, 1026 

Fomine (Prof. A. A’’.), [death], 747 
Forbin (V.), The Frencli Petroleum Industry, 40 
Ford (E.), The xAdvance of Herring Research, 896 
Forestier (H.), Alagnetisation at a High Tcunperatnre of 
Ferromagnetic. Powders, 311 

Forrest (F.), H. Hobson and C. Taite, Industrial Power 
Supply, 471 

Forro (Dr. M.), [Dr. J. Barnothy and], Diurnal Variation: 

of Cosmic Ray Intensity aiid Nova Herculis, . 680 
Forsdyke (E. J.), appointed director and principal librarian 
of the British Aliisemn, 985 

Forsyth (Dr. D.), Psychology and Religion : a Study by 
a Aledicai Psychologist [Revmv], o^'2 
Fosse (R.), P. E. Thomas and P. I)e Graeve, Estimation 
by Weight and the Identification by Elementary 
Analysis of Small Quantities <'>f Formol in Very 
Dilute Solutions, 348 

Foster (R. J.), Principle and Design of Preicision Gauges 
for Interchangeability, 18 

Foulhaber (Johann), three hiindredth anniversary of the 
. death of, 862 

Fowler (H\ AV.), and A^. Fitzsimons, Results of the V'eriiay- 
Lang Kalahari Expedition, 149 
Fowler (Prof. R. H.), appointed \‘isiti.ng le(4ui'er in 
mathematic.s at Princeton Fni varsity, 140 ; iVnoma- 
lous Specific Heats of Ci;ystals ( Baker ian lecture), 
726 . 

Fox (Dr. C. S.), xA Coinprehonsive Treatise on Engineering 
Geology (Review), 970 

Fox (D..L.), [F. B. Sumner and], Carotenoid Pigments iu 
Fishes (3), 407 

Fox (Prof. H. AInnro), and H. Q. Newth, Swarming of 
Vortivella, 435 

Fox (Aliss Norali Daere), Work of the Aledicai Research 
Council, 639 

Foyn (E.), [J. Schintimeister and], Disintegrahility of the 
Elements from Argon to Alangaiiese by Polonium 
or.-Rays, 407 
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Fracastoro (G.), with a translation, notes and appendix 
by H. Wynne-Finch. Fmcastor : Syphilis, or the 
French Disease {Review)^ 586 
Francis (Dr. E, T. B.), with an historical introduction by 
Prof. F. J. Cole, The Anatomy of the Salamander 
(Review), 87 . - 

Francis (M.), Electrolytic Method of Preparing Ihin 
Deposits of XJgOs, 616 

Francis (W. L,)^ Surface Membranes of Muscle Fibres, 1001 
Franzini (T.), Diffusibility of Deuterium into Metals, 604 
Fraser (F. C.), Voyage of Peter Mimdy, 470 
Fraser (CoL H. 0.), sale of second-hand electrical plant, 
865 ? 

Fraser (Miss Lilian), Sooty Mould Fimgi, 160 ; 1032 
Fraser (B, P.), [Prof. W. A. Bone, W. B[, Wheeler and], 
Flam© Movement in Gaseous Explosions, 42 
Fraser-Hairis (Prof. D. F.), Sir John Ooibatch, 291 
Fredericq (Baron L5on), [obituary], 541 
Frenkel (Prof. J.), Continuity of the Solid and the Liquid 
States, 167 

Freundlich (Prof. H.), Some Heoent Developmenl^ of 
Colloid Science, 922 

Freymann (Mme. Marie), and P. Bumpf, Absorption 
Spectra in the Near Infra-red of Amines and Amides, 
769 

Friedlander (E.), Absence of Natural P-Badioactivity of 
BeryUimn, 487 

Friedmann (E.), Chemistry of CEstrogenetio Substances, 
108 

Friend (Dr. J. Newton), A Text-Book of Physical Chem- 
istry, ,VoL 2 (Review), 51 

Frisch (Charlotte), [R. Willheim and], Chemistry of Crab 
Glycolysis (1), 235 

Frisch (Dr. O. R.), Induced Radioactivity of Fluorine 
and Calcium, 220 ; and E. T. Sorensen, Velocity of 
‘Slow Neutrons’, 258 

Frobenius (Prof. L.), Archaeological Exploration in the 
Libyan Desert and the Sudan, 213 
Frohlich (H.), and E. Guth, The Fundamental Paradox 
of the Quantum Theory, 179 
Frolow (V.), Dissolved Saits in the Sandjak Waters, 769 
Frost (Prof. E. B.), [obituary article], 211 
’Frost (S. W.), Food of Buna catesbeiana, Shaw, 983 
Fruchtl (Dr. F.), Malformation in Adriatic Copepods, 724 
Fuchs (Dr. H. J.), Coagulation of the Blood as a Chain 
Reaction, 184 

Fulton (Prof. J. F.), A Bibliography of Two Oxford 
Physiologists : Richard Lower, 1631-1691, John 
Mayow, 1643-1679 (Review), 702 
Furman (N. H.), and G. W. Low, Concentration Cell in 
Quantitative Analysis, 920 

Furth (O.), and H. Herrmann, Colour Reactions of 
Tartaric, Citric and Aconitic Acids, 450 
Fyfe (Dr. W, Hamilton), appointed principal of Aberdeen 
"University, 692 

Gaarder (T.), and P. Bjerkan, Oyster Culture in Norway, 
228' 

Oallinek (A.), [H. de Jong and], Surgical Catatonia, 235 
Gardner (Miss E. W.), [Miss G, Caton-Thompson and], 
The Desert Fayum (Review), 353 
Gamier (Prof. R.), Lemons d’alg5bre et de geometrie 5 
Fusage des etudiants des Faeultes des Sciences. 
Tome 1 (Review), 973 

Garrick (F. J.), Redetermination of the Solubility of 
Chloropentammin© Cobaltic Chloride, 1027 
Garrod (Miss D. A. E.), Early Man in Palestine, 610 
Garry (Dr. R. C.), inducted as professor of physiology in 
Dundee University College, 615 
Garside (S.), [A. V. Duthi© and], Studies in South African 
Ricciacese (1), 1039 

Gassen (Prof. H. S.), nominated director of the Bocke- 
•%ner Institute, 1024 

Gaster\(Dr. M.), Maimonides and His Works, 829 
GatenbyN(Prof, J. B.), Microscope Technique, 723 ; [Miss 
Gertru'icle Norminton and], Cytoplasmic Bodies in the 
Oogenesi^ of Lumhricus, 916 
Gates (Prof. B^R.), Prof. Hugo de Vries, 133 


Gaudin (O.), Com|wrathc Toxkity of 
to wards Different of AititniiK. 

Gaunt (W. EJ, G. Higgins ami Dr. A. WoiiiNdl, A.*ti ui -if 
Benzykarbonyl Chloritk rm Ijisiihn hDim 

Proteins, 48 S. , 

Cause (O. F.), The KtruggI© for ExDtcric*' DA 
Gavin (Dr. W.), Agriniliural Protlmiioiii hihI \,iM 

Nutrition (kerntw), S4!l ^ 

Gedd^ (Sir Eric), Iiiipoibil Airyiijn m'\% pri ^ 

■ Geddm (late Sir Patrick), iiMimorkil 5!! 

De Geer (Baron), Dating oi Scottwii Varviri i lii>s I 
Geiger (Prof. W.|, coiifenncnt *4' tin* 

■ membership of the Royal Asiiitir Stn iciy, 949 
Geikie (Sir Archibald), centenary of the IJfih : wuik hI; 
1019 

■ Geitler (Dr. L.), Gnmdrks der Cytologic fliVrii'tri. 495 

'Gelineo (8.), [J. Gmja ami), of Kuio** 

therms to Low Toiupemturefs, 197 
Gemelii (A.), e O. }*astori, VAjmVm ihttroi dci 

linguaggio. 2 Vote. (Bcvkip), 455 
George (Mr. Lloyd I, Organizing ProHpcrity, j74 
George (Dr. W. H.), Intensity of X-ICtys*^, ; 

' Sub-BoundaricB in a Crystal Grown hy Bridi^inaii 
Mctthod, 392 ; conferment of tiiic of luoiorary 

l©(‘tur 0 r in physles by SbtdBeid rnn'cwitj’, 

Gwrgi (Dr. J.), translated by F* H. Lyorn : tiict 

Story of the Wegeiicr Fxp«iition tf> GrronliiJid 
(Review), 533 , . . 

G5rard (M.), [C. I)ufraii«< imdj, Dwtjcinblo Drgiiiiic 
' Oxid^ and the Aiithrac»eiie Struetiire, 

Germer (Dr. L. PL ), ‘Extra’ Kleetron Diffraction R ifig:*, 832 

■ .'Gershenson (Dr. S.), CroBsing-Uver sikI Chfoin»»ofiie 

Disjunction, 834 

Gershill (B.), [W. E. Inaae and], Drgiinic Miitier 

and Cartem-Niirogen KatioH of Hoiirie Heiiti-Arid HoiIh 
of the Cape Proving, 157 

Gerthe (Prof. H.), Ueoiogie SUdamorikai iMmmw}, 12B 
Ghali (M. M.), MoaHuring ilw Velocity of Fall ef Bphepfn 

in a Viscous Liquid, 234 

Ghosh (A. M. N.), [J. B. Auden and'], Bilifir ,Eai1li«|tiiik« 

of 1934, 485 

Ghosh (Prof. J.), Einstein’s Gravitational Eqiiaticw'is, 151 
Giaja (J.), and S. Gelineo, Resistance of 'Some liiuinHi* 
therms to Low Temperatures, 197 
■Gianelli- (V, P.), [E. CaEaghan and], Nevada Eartlninakc 

of 1934, 649 

Gibb (Sir Alexander), Progress of Welding, 472 
Gibbs (Dr. R. E.), Study of Crystal StriK?turc (JA ?r s, ;i2H 

Gilbert (C. 5V.), elected a research fellow of 5 mis i'oltekVN 
Cambridge, 962 
Gilchrist (P. C.), pieath], 985 
Giles (Dr. Peter), jobituarv art i<4cl, 50.7 
Gill (Dr. E. L.), Flying FihIich, 47h 
Gillam (A. B.), and M. 8. El liidi, AdMispliun u| tojM'Uiiid 
Butter Carotenes on Aluiuina, !II4 
Gillespie (Prof. D. G.), [tleathj, Onf 
Gillette (H. P.), WoatIwT Cycles aiul Dmujilu-.s, |5 h 
G ilson (H. Cary), elcc?ted a fellow of 1‘'rf!iit;v C’*4teg«% 
Cambridge, 654 

Giltray (L.), Pycnogonida of ilio Befgkn ExpcifitiMii, iili2 
Ginglinger (A.), [E. Wolil andj, Expcriniental PoHitctum 
of Intermediate Bex Forms h>' tin* Inj^'rfion of 
Folliculiii in the Enilmyo of the Fowl. 197 
Girsavicius (J.), and P. A. Heyfoiz, 5lcchanisn^ of c 
las© Activation by Giutathifaic, 645 
Gisolf (J, A.), Use of a Lummer Plate, 017 
Githens (Dr. T. S,), Snake Bite in the U.B.A., 47<y 
Given (Surg.-Capt. D. H. C.), A New Angle oii Health 
(Review), 282 

Glanville (8. R. I\.), title of Edwards professor Egypto- 
logy conferred upon, by London Uiiiveivit^-, ‘7:iti ; 
Weights and Balances in Ancient Egypt, 788* 

Giassell (S. A.), New Pinnotherid Crabs,” 305 
Glazebrook (Sir Richard T,), FJoetricui Units and the 
I.E.C., 71; 110; Absolute UnitK md Elect rit'al 
Measurements, 667 ; [death], 985; Mmiintf of cer- 
tain Constants in use in Physics, 986 
Glennie (Agnes Elisabeth), assisted by 0. DuvIi'h, Index to 
the Literature of Food Investigation, Voi, 6, N«i. 1 , 389 
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iP, 4^1,1, [I), ^(wrk, li. W. AIcIih and]. Lac* and the Gross (F,)» [A. Fmk, H. Stainer and], Conducfcivifcy of 
liididii Lrtif RaH«*iirali Instil uti% l-ITs Strong Acdcis in Mixtures of Heavy and Light Water, 

i;i‘)wr/yii.«.ki |Z.|, !F. Rogozhi^^ki and], X iitr it ive Value 44 

h! CViiar\ (hiL^h ^Md ea^Nii-h unk), laS Gruenberg (Dr. B. C.)? Sekmce and th© Public Mind 

Giiiffkaiif <Ed, jPrtif. F. A. Piimd ii ii ml ], Helium Coiiient {Jterfeip}, 

iif the Stnit,u>pii<tff\ 717 _ , Gniycdle (H.)* and C. Poisson, Magnetic Anomalies of the .. 

|U* !A.^L, nn<F. Qnaiit.itiitivo Crystalline Massif of Madagascar, 311 

1 Vti'niiinatimi^ of AHcfirldc Acid, 757 OtaentJier (»j. J.), Elementary Textbook of Chemistry: 

Goidfiiigi'r JIA), W. lb Kohoh, Energy of with Laboratory Ex|>€riniettts 8112 

i*f Cdtrhoii ld(l2 Giiorrini |V. H.), [Prof. Jf J. Nolan and], Diffi'ision Co- 

Foldif'^ |A. iL Fi.k \\ iiitl Howrds from the Bell Rock ollieients and Voiocities of Fall in Air of Atmospheric 

Liylitlioii^r, ^ Cbniiensation Nuclei, 924 

(Dr, H.), I'onleniicni^ iipou, of an honorary Guilierci (A.), and E. Bedon, Experiment with Fluorescein 
hy 5Lidrid Vniverhit.y, 729 on the Losses of the Ognon above Lure (Haute- . 

Gootliiiiiii (Prof. ,1. G.|, [death], 747 j [obituary article], Saone), 40€ . 

‘^"3 .... ^ _ ^ ^ Guillet, Jr, (L.), Modulus of Elasticity of tlie Copper- 

IJootlHpcfd ( r. H.K [F. M. Cl>er aiiil|. .Micro -Incineration Berylliiiiii Alloys, 1002 ., . 

,Surli«\s ijl, 4H8 ^ ^ Giimbel (E, J.), Maximum Error of Observations, 103S 

Foodwin fA. tl. I'Ll Recent Changes in Temimology .'in Gunu (J. P.), Protection below Khaaki Weir, 959 

EiirH|.r'au Prehistory, 017 Guiui (B.), a New Theory of Atmospheric Electricity, 74 

(h.utfoii |I)r, iHiheik), Crabs from the Dutch East Indies, Guimery (H.), PrediefeionpfEubber Yield, 800 

^48 Gunther (Br. R. T.), Galileo and the Leaning Tower of ■ 

Chw’dtm (,Br. Kd, Btn^elopiiieiit of Coal Hydrogenation .by Pisa (Meview), 6 ; Robert Hooke and his Contem- 

Imperial Cliemiciil Industries, LtcL, 855 pomries, 503 ; Scientific Contributions of Members of 

Gordon (Dr, Tkhuia M, Ggilvie), Geologie von Cortina New College and All Souls’, Oxford, 805; -..Early 

irAiii|iezzo iind Cadore (Review), 48 Men of Science of Magdalen CoUege, Oxford, 881 ■ 

Gorrle l.L)r. ,R, XI 4 . Shellerbrhs, 510 ,. Ginitz {Prof. A.), [death], 505 

Gorski |F.b ^Giiscoiis Ext'himges in Some Submerged Guntz (A. A.), and E. Beltmn, Influence of H4 Ions. ' 

Ai|ualii! Plant H in the Course of Assimilation, 158 , in the P,henom©na of Reduction and Hydrogenation,, 

(Sorter fir. F. *1.), Depigimmtation, A New Dietary 157 

Bdieieiiey Dlseas**, Cured by Copper, 185 , Gupta (B. Sen), [Br. ■ S. B. Khastgir, B. N. Chandhuri 

thilt (.1. lb), Eleidrie Cliargo Coljectrpd by Water-drops and], .Negative Attenuation of Eleetromagn.etio 

falling through n. Cloud of Kleetrieally Charged Waves and Sommerfeld’s Theory of Ground Absoip- ■ 

Fartides in a Vertical Electric Field, 806 * tio.n, 606 

i'Umgviilmkn (M.,), [Mme, Chandon and], IJs-e' of the Gupta (K. M.),. Vessel-less Bicotyledons, 400 i 

AHlnfliilM*. 1023 Guth '{E.), [H. Fro Wich and], The Fundamental Paradox . 

Chmgh, Vox and Sopwit.h, Dwign of Crane Hooks and of the Quantum. Theory, 179 ' , i; 

of her (k:)H"'iponi«i'te of Lifting Goar, 401 Guy (F* L. 6.), appo:inted director of the British School i 

Gouglt (Dr. IL J.), and H. V, Fallard, Strength of Me'feals of Archaeology in Jerusalem, 753 ^ , I 

iiudcr fuiiibincd Alternating Stresses, 919 Gye (Dr. W. E.), report on. the Impe.rial Cancer Research . » 

Gerild |K. K.j, tSt ripe Diweaso of ‘Datlodils, 1032 Fund, 945 • , ' * I 

thaikl (Lt.-Comdr. H, T4, Landfall of Columbus, 559 Gysin (M.), Copper Minerals of Kinsenda (Belgian Congo) '* j 
t«ral»ar fl\), and A. Kl«»gerL Nature of 'Urease, 43 (2), 81;. (3), 312 ' ' -.'j 

Gralimium (RJ, Cloological Ago of the -Markleeberg ' ' " ' i 

Falieolithic* Industry, 518 I 

Grant fA. 3.), Speed and Engineering, 366 The S-ocialimtion of the Electrical Supply Industry 

Gray (J. L.), and Pearl Moshinsky, Ability and Educa- (Remew)^ 739' | 

’tiunai Opportimity in .Relation to .Parental ■ Occiipa- Haberling .(Prof, W.), awarded the Siidhoff medal of the 
tioii, 484 German Society of the History of Medicine, 678 ^ 

(kay I t3r. L.H.), Ionisation Method, of Gainnaa-Ray Energy Haddon (Dr. A. C.), An Interpretation' of Social Institu- 
*Me»Mi-ireme.nt, 960 tions (Remew)f^ 581; Woman : Past, and Present 

Grey fBr. IL GJ, the Rev. John Kerr, F.R.S., Inventor (Review), 811; [Br. J, S. Huxley and]. We Euro- 

* of the Kerr Cell, 245 peans : a .Survey?- of .‘RaciaF Problems;' with a f 

OnHi.vc‘8 (Dr. I. C.), *^lo<ierii Production Among Backward Chapter on Europe Overseas, by Prof. A. ,M. Carr- 

Poophn (Rerkir), HB4 Saunders (Reriew), 736 

Greavc\H fi)r,'R. H.), Chromium Steels (Revktr), 243 Haddon (Kathleen). (Mrs. 0. .H. T, Rishbeth)., String 

Greely (Mnjof-GenL A. W.), [death], 672; [obituary ; . Games for Beginners, 510. 

iJrficle], 746 Haddow (A.), Influence of Certain Polycyclic Hydro- 

Green ((’.), liomaiio-Britisli (doiicestcn 875 ' carbons on the. Growth of the, Jensen Rat Sarcoma, 

GreouwotKi fProf. Major), Epidemics and (Vowd-I)iseases .,868 . ', t 

(iiVwVir), 700 ' ,HadiMd, Bt. (Sir ' Robert), presented with, the Albert ' 

C5regt>r>% (Sir Richard), Iiit(?i*pretation of Seieneo, 658; medal of the Royal '>Society of Arts, 58 ; gifts to. the 

\‘l<Vt 4 ’d president of the EngineerH* Study Group on ,. ' International Congress of ■ Mining, Metallurgy and.. , 

Economies, 601 " . Applied Geology, 677 „ 

idvc'orv |R- A.), awmrded a University of London student- Halm {Dr. G. G.), A Disease-Resistaiit,Red Currant, ,176 
kliip, 79 Hahn (Br. W.'), Voith Turbo Transmissions, 77 ' 

Grev of Failodori (late Viscount), proposed inemo-rial to, Ha&sinsky (M.), . Deposition .of . Artificial Radio-elements 

* g27 ^ by Electro-chemical Exchange, 141 i- 

Grieve (B. J.), Brown Rot Disease of Potatoes in Victoria ; . , von .Halb.an, Jr. (Br.: H.), [Dr. P. Preiswerk and], So.me 

/>he/7/u.s varoiovorue, Jones, Causing a Soft Rot of ., ^ Rad.io--elements produced by, Neutrons, 844 ;. Influence 

Iris (fermanica in Ymtorm, 8S3 ,. of the. Velocity of Slow Neutrons on their Capture by i 

Grililths '{Dr, E.), [J. H. Awbery and], Refrigeration' . certain Nuclei, 1027; and Br. , F. Preiswerk, The ; 

Hygrometry, 229 ' Slowing Down of Neutrons by Collisions with Protons, ' 

Orison {B. Troiiveiot and]. Variations of Fertility of, 951 

Leptinotetma decmilimata with the Tuber Producing Haldane (Prof. J. B..S.), Blood Group,. Inheritance, 432; 
Nohinii TO consumed by the Insect, 1039 Human Genetics and Human, Ideals (Sir . Halley ; 

van dcr Grinten (Dr. W.), [C. Begard, J. Pierard and), Ste-wart Trust lecture), 804 ;.:, [Arnold Euim and], ; 

Diffraction of X-Rays and Electrons by Carbon Science and the Supernatural {Review), 888 : 

Tetrachloride Vapour, 142 Hal© (Dr. G. E.), Solar Magnetism, 703 ? 
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Hall (Sir BamolKli’ix© Botaoist in the’l^dan (Memew%9Bl; 
awarded the Victoria medal of honour of the Koyal 
Horticultural Society, 1024 

Hall (L.), [B. O. Hall and], A Hew 'Technique in' Cookery, 

Hail (B. O.), andL. Hall, A New Technique in Cookery, 

^ ' .. ' ■ c. ■' 

Hall (Dr. R* 0.), Spontaneous Super-Contraction ot 
Animal Hair, 28 ; Fibre Forms in Animal Hairs, 4TB 
Halliday (W, M.), Potlatch and Totem : and the Recol- 
lections of an Indian Agent {EePtew), 9ii4 
Hamblet ,(C,), [H. Moureu and], Reaction between Liquid 
Ammonia and Tantalum Pentachioride, 234 
Hambly (W. I).)* Cultoe Areas in Nigeria, 399 
Hamer* (Sir William H.), Notable Epidemics and Their 
Causes {Review), 47 . 

Hamilton (G, H.), [death], 576 , . 

Hammick (D. Lh), O. C. Hampson and G. I. Jenkins, 
Electrical Moments of p-Quinone and related Com- 
pounds, 990 

Hamond (Dr. Joyce B,), A Disease of Young V alniit 
Trees, 688 ; Recent Developments in Walnut Growing 
in England, 1032 

Hamor (Dr. W. A.), Whither Public Relations Work L 366 
Hampson (G. C.), [D. LI. Hammick, G. I. Jenkins and]. 
Electrical Moments of p-Quinone and related Com- 
pounds, 990 . ; 

Hand (R. F.), Ocean Transportation of Petroleum in 
Bulk, 255 

Hansen (B.), [Y. Vohnar and], Alcoholysis of Olive Oil, 
1002 

Hanstrom (B.), Probable Connexion between the Blood 
Gland and the Chromatophorc Activator in Decapod 
Crustacea, 925 

Harada (Y.), Mud-Castle of the Han Dynasty, Chdsen, 342 
Harden (Prof. A.), awaixled the Davy medal of the Royal 
Society, 824 ,* presented with the Davy medal of the 
RoyarSociety, 922 

Harding (J.), [Prof. R. W. Ditchbum and], Properties of 
Crystalline Magnesium Oxide, 70 
Hard^wick (Rev, J. C.), Science and the Supernatural 
{Eeview), 888 ‘ * 

Hardy (Prof. A. C.), [R. E. Savage and], Phytoplankton 
and the Herring. Part 1,962 
Hardy (Prof. G. H.), elected an honorary fellow of New 
College, Oxford, 654 ; Prof. J. E. Littlewood and 
G. Polya, Inequalities (Remew), 315 • 

Hariharan (P. V.), [G. N. R. Ayyangar and]. Sorghum, 73 
Harker (Dr. A.), awarded a Royal medal of the Royal 
Society, 824 ; presented with a Royal medal of the 
Royal Society, 921 

Harker (G. F, H.), Need for a Sabbatical Year for Univer- 
sity Teachers, 156 

Harries (J. A New Power Output Valve, 267 

Harris (G. W.), awarded the Mannaduke Shield scholar- 
ship of Cambridge Universitv, 233 
Hartig (Prof. H. E.'), [Prof. H. H. Dalaker and]. The 
Calculus, Third edition {Review), 892 
Hartley (Sir Harold), elected chaimian of the World Po'vcer 
Conference, 177 ; Our Nation’s Coal Resoui-ces, 828 
Hartog (Sir Philip), and Dr. E. C. Rhodes, An Examina- 
tion of Examinations (Rerrna), 966 
Hartsema (Miss A. M.), and A. PI. Blaauw, Shifting of 
Periodicity by means of High Temperatures, 617 ^ 
Hartshorn (Dr. L.), and P. Vigoureux, Unit of Force in 
the M.K.S.' System, 397 ■ , ’ ■ 

Harvey (G. 0.), Determination of Iodine in Biological 
Substances, 920 

Harwood (J.), appointed research assistant in fuel tech- 
nology in Sheffield University, 768 ; [late Prof. H. B. 
Dixon and]. Ignition of Firedamp by Compression, 482 
Haskins fC. P.), Determination of the Magnitude of the 
Cell ‘Sensitive Volume’ associated with the White-eye 
Mutation in X-Rayed Drosophila, 925 
Haslam (J. A. G.), recommended for appointment as 
assistant in research in the sub-department of aero- 

nauties jnCambridge.University, 1000 

V, Hausen (Dr. S.), Effect of Vitamin C (Ascorbic Acid) on 
the Growth of Plants, 516 


111 ^ 


\P|V 


■'li f ? . 


f.a Ul 


.1 I 

I Oh! t If >1 I'' »|i 

1 ifi 


Havas (L.), hmmhk- Arid iVitimw! ib i. 

tifin and Gnwtii «d ^ 

(CKstrus) Hormone iitid Plant , 

of Vittimin C’lA^w^orltk* A< id| Mii f lit* < o- nil; * 

646; Aacorbir Arid fViirtimn /,ics 

■ inata, 9S9 ■ ■ 

Hawto (!'. F. C.t liil os I ^ 

1031. 

Hawkins |Pr<L II. L.p The ^ Pf >1 h i-,. 

Haworth fProf. IV. N.l, Mm. ’oo 

hydrat**^, 380; and other-, 

HawoHh and Lysholrri. iii M* .i» 

tion of the Lyahohii-Siiiii li 1' « Pir* 
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Earthquakes, 337 ; |L. olid *, 

of Eart hqyiikw in New 'do 
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Heard (G.), Htdeiieo in the Makiiiij . I hr 
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Hele (Dr. T, S.), oim*twl iniiwtiT of Eiiiiiiiiiiiicl roi|r|i»*r, 
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lin k-' tPri4'. th l)a\vt‘sK Philosttphy and Aludern Science, 
ls.5; F. H. Bradhw's Psychological Principles 

{iievkwu H52 
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Impressions ; determinat ion of some Limioites of 
X«>nhern Hhodesia and Katanga by the Alethod of 
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Cretaceous of Mount Lebanon, Syria, 235 
H il/.hoiuier (Dr. M,), Origin of the Dunicst icated Horse, 1 11 
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Botanical Garden, 333 
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Ives (Dr. D. J. G.), and Dr. H. N. Rydon, Mechanisan of 
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. Jepson (F. P,), Termites, lkt2 

Jerome (Dr. H,), Mwlianisii! ion in liiiltsi-fry iRf b:»‘i 
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the Plastids, 1639 
Jucei (C.), Coloro del Bozzulo, 271 

Kalabuehov (Dx\ K,), PIitHiological .Diffcretn^oK bi-Hu-esi 
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Klebs (Edwin), centenary of the. birth of ; work of, 675 
Klein (Ml©. Niutab YWiation of the Refractive Index of 
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Bd, 3, Halfte 2, Lief. 4-8, Tei! 1 ; Bd* 4, Haifte 2, 
Lief, Fund 2; Bd, 5, Halfte 2, Lief. 1-5 ; Bd. 6, 
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Kunz (Prof. J.), and A. McLean, Optical Rotatory .'Power 

.: . of Solutions in an Electric Field, 795 , I 
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Kf‘arliig Aquatic Organisms, 646 
LoekspebcT, lee Accretion on Aircraft, 604 
Loekyer (Dr. W, J. S.), Changes in the Spectrum o y 
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McKie (Dr. D.), and N. H. de V, Heathcote, The Discovery 
of Specific and Latent Heats (Review), 244 
Mackintosh (Dr. N. A.), The R.R.S. Discovery II, 1933-86, 
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the Growth of an Insect -Population, 196 
McLean (A.), [Prof. J. Kunz and], Optical Rotatory Power 
of Solutions in an Electric Field, 795 
McLean (Prof, R. C.), Bacteriology of the Atmosphere 
(Chadwick lecture), 880 
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Methylene Blue as a Stain for Mucus, A. G. Lownd«, 398 
Metropolitan-Vickers Laboratories, The, 673 
Michigan University, gift to, by the Rockefeller Fotm- 
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Miller, S. W., medal of the American Welding Society, 
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Minkowski, Back to : (Review), 621 ; Dr. F. W. Lanches- 
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W. D. Lansing and E, O. Kraemer, 442 

Molecules, Molecular Orientation and the Probability of 
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Morse’s Rule, Suggested Improvements of, C. H. Douglas 
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n-'s Rays, Chemical Action Caused by, anti tho Effects 


TITLE. IHDIX 


liii 


of t-hese Agontn on Colloicisj Prof. L. Hopwood and 
J» T, Phillips, 1026 ; Slow, Iniiuence of the Velocity 
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Pasteuri2;ation of Milk 


T he lieat-treatment, or ‘pasteurization’, of 
milk before consumption has in the past 
been the subject of controversy, but as a result 
of much research and inquiry during the last 
few years, this measure has come to be gener- 
ally accepted as the best solution of the several 
problems presented by the use of raw untreated 
milk, particularly that of the transmission of 
infections. Detailed criticism of the application of 
the pasteurizing process to the general milk supply 
was, however, formulated by Sir Arnold Wilson 
in his recent presidential address to the Central 
Council of Milk Eecording Societies of England 
and Wales last March, and some of the points he 
raises merit consideration. 

It is suggested that .the “principal, if not the 
only, reason” why pasteurization is practised is 
that it makes it possible to transport large quan- 
tities of milk from great distances, and to market 
it several days after production, in competition 
with fresh milk. Whatever may have been done 
in the past,' we believe that to-day such a state- 
ment is inaccurate. Some 90-95 per cent of 
London’s milk is pasteurized, and the large bulk 
of this is conveyed in the raw state and treated 
after arrival, and we question whether an 3 rwhere 
now ‘large quantities’ of milk are pasteurized for 
purpose of transport. 


Compulsory pasteurization, which has been 
advocated in some quarters, is viewed with grave 
concern as being likely to upset present economic 
conditions, with the deprivation of a number of 
farmers of their means of livelihood. The Report 
of the Committee on Cattle Diseases is qxioted in 
support, and the important qualif^dng paragraphs 
(Nos. 155-160) are criticised ; the reactions that 
might be caused by such a measure are not con- 
sidered to be solved by the suggestions made. Dr. 
Norman Wright, director of the Hannah Dairy Re- 
search Institute, surveyed this subject in 1931, how- 
ever, and concluded that the effect of compulsory 
pasteurization, were it introduced (and this would 
probably be only in the larger urban areas), would 
be to eliminate the casual producer-retailer fi'om 
large cities, to the advantage of the general body of 
milk producers, the established producer-retailer 
eventually becoming the chief purveyor of high- 
grade raw miUr from tuberculin-tested herds.' 
Moreover, this seems to be the experience in New 
York State, where compulsory pastetirization ' is 
general, though the, growth of tuberculosis-free 
herds in .Great, Britain,, where State assistance is. 
lacking, to reach the American standard of freedom 
from tuberculous infection, would be lamentably 
slow under present conditions. In . this respect, more 
State assistance is an urgent need in Great Britain* 
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It has been proved beyond doubt that the infec- subsisting on emn]>lete diets of .-ow’s Jiiilk, 
tions transmissible by milk— tuberculosis, typhoid pasteurized milk does w. ni to 
fever, scarlatina, diphtheria, undulant fever and to require supplementing a.> k'h.ikK \ itaiiiiii.'- and 
others— are destroyed by efficient pasteiu-ization. salts, but there is no of evMeiir.' > uurlu^ivo 

The risk of tuberculous infection (occasionally of the relative merits of run lUid p.islonrizeil milk, 
other infections also) has, unfortunately, been and the subject demands fiinlu-r Inei sligatioii. 
increased of late by the introduction of the For children the bulk ol whosi- nutritive ri ijiiire- 
hygienic system of conveyance of milk in bulk, ments is satistied frutn snur(*es othtu than uiilk, 
3,000 gallons or so, in glass-lined road- and raU- Stirling and Blackwood state tbat then* are no 
tanks, for, should any portion of the milk in such good grounds for the belief that ]»asteurized milk 
a tank he infected, the whole will become infected, is a less valuable component rtf tlie diet than raw , 
In the case of tuberculosis, in particular, this risk is milk (Bull. 5, Hannah Dairy Rese-areh Institute), ' 
a real one, for the hulk-milk is necessarily the mixed and Prof. J. C. Drummond, in a series of animal 
milk of a number of cows, some of which under experiments, failed to detect any evidence that 
present conditions will almost inevitably be in- pasteurization adversely affects the nutritive 
fected with tuberculosis. Whereas, before the value of milk. 

present system of bulk transport, only at most some Milk pasteurization, if carried out, ought to he 
8-10 per cent of samples of milk tested contained efficient and free from any possible source of 
the tubercle bacillus, Minett and Pullinger and failure. The recognised system eotisists in heating 
PuUinger, respectively, found that of 43 and 63 the milk to a temperature of not less I ban 145“ F., I 
samples of rail-tank bulk supplies examined, every and not more than IffiFF., and maintaining at 
one contained living tubercle bacilli. Undulant this temperature for 30 minute.s, after wliicb it is 
fever (Brucella) infection was also frequent. It cooled. It is obvious that to bold a large volume 
is noteworthy that all these samples, examined of milk, it may be up to 500 -1,001) gallons in the 
after efficient commercial pasteurization, were large plants, within two or three di‘grce.s of a 
entirely free from living tubercle bacilli and particular temperature for half an liom-, enlails 
Brucella, certainly a tribute to the value of the the use of an apparatus the thei'mal control of 
process. Sir Arthur Newsholme says in his recent which must he ono of delicacy and «,'xa(4 itndc. 
hook “Fifty Years in Public Health” ; “It is for If any portion of the whole bulk of the milk is 
this reason [pasteurization] that milk outbreaks maintained at less than the proper temperature 
of acute infectious diseases are much rarer now for the requisite time, disease germs may escape 
than in the past”. destruction ; if the temperature rises above the 

Some 1,500 deaths annually in Great Britain limit, the ‘cream line’ may be damaged, and an 
may reasonably be ascribed to bovine tuber- excessive proportion of the lactic organisms, which 
culous infection, and it is admitted that human bring about souring and curdling, be dcvslro^-ed, 
beings may contract tuberculosis from milk and so that the milk does not sour normally on ki^epiiig, 
milk products. Sir Arnold Wilson appears to but xmdergoes undesirable changes fhat an; not 
argue that because the mortality from tuberculosis apparent to the consumer. It should be empliasi.sed , 
transmitted by milk is so insignificant compared however, that the modern commercial pa.stenrizer 
with the mortalities from other forms of tuber- has reached a high state of perfection, and pro- 
culosis and from other diseases, it may be ignored — vided that the plant is properly laid out in the 
“We cannot avoid all dangers : we should aim at first instance, it can easily do rvhat is required 
excluding the greatest, and the bovine [tubercle] without risk of failure. The statement has been 
bacillus is shown to be among the least”. But made that pasteurized milk is more liable in the 
this view does not take into account the increased home to become infected than raw milk, presum- 
risk of infection with the bovine tubercle bacillus ably because of the destruction of the inhibiting 
mtroduced by the present system of bulk transport, lactic organisms, but the widespread system now 
The possible damage that may be done to the in use of retailing pasteurized milk in bottles 
nutrient qualities of milk by pasteurization re- or other containers must minimise any such 
quires consideration. It is alleged that the vitamin, problematical risk. 

calcium and phosphorus contents are diminished, There can be no doubt that at the present time 
and the general nutrient qualities are lessened, pasteurization is often carried out inefficiently. 

It may be admitted that, in the case of mfants The Cattle Diseases Committee was so impressed 
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by the evidence given before it of the importance 
of securing efficiency for , this process that it 
recom.inends in . its . .report that pastenrkation of 
iiiEk should, be permitted only in plants the design 
of which has been officially appro ved^ that, have 
been tested on erection to ensure that they, con- 
form to. the approved design, and are frequently 
inspected and tested during wo.rki,iig by an officer 
of the sanitary authority. This officer would need 
to possess knowledge of the practical working of 
pasteurization plants and of their coiistruction, if 
he is to carry out his duties of .inspection, testing 
and supervision properly. The information required 
by officers of local authorities for this purpose 
has in the past been largely lacking, but is now- 
provided in a report by Sir Weldon Dalrymple- 
Cbampneys, Just issued by the Ministry of Health 
(“The Supervision of Milk Pasteurising Plants.’’ 
Reps. Pub. Health and Med. Subjects^ No. 77. 
London : H.M. Stationery Office, 1935. •. I 5 . 3d. 
net). In this, the construction premises and 
general lay-out’ of a jlant are first described, and 
then the constituent parts and mode of working 
are detailed. Considerable space is devoted to 
the important subject of thermal control, tem- 
perature recorders and thermographs, with dia- 
grams and description of these. The subject of 


African 

The Musical Instruments of the Native Races 
of South Africa 

By Prof. Percival R. Kirby. Pp. xix-f2S5-h73 
plates, (London : Oxford University Press, 1934.) 
355. net. 

T he present volume will be welcomed by all 
concerned with native music, b'lit particularly 
by anthropologists, for the twofold interest its 
subject presents. Musical instruments, on one side, 
have always been a favourite object for ethno- 
logical studies, because as products of handicraft 
they are part of a people’s material culture, and 
by magic and religious functions , they play at the 
same time a prominent rdle in tribal life. The 
most ancient culture forms, on the other side, 
are found surviving among those primitive races 
who have been compelled to retire into the remotest , 
and least accessible regions, for example, 'the 
Fuegians, the Tasmanians, the Andaman Islanders, ■ 
the Vedda in Ceylon, or the Bushmen in .-the- , 
Kalahari. It is, true that in South Africa,- .this .- 
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bottle cleansing is also considered, and finally— 
most important for the supervising ofiicer— a. 
tabulated description is given of flio principles of,, 
and points to be noted in, the liispeetioii of a 

pasteurizing plant. 

The fear expressed ii,i the past by many iiied.ical 
officers of health and others that pasteiiiization, 
by increasing the keep.i..ng qualities of milk.., would 
.lead to less cleanly production, has not been borne 
out in practice, and it' is probably correct to say 
that the present standard of h3rgienic m,ilk pro- 
duction is higher than it ever was. 

Viewing the subject as a whole and in its wider 
aspects, under present , oond.itioii,s the, efficient, 
pasteurization of milk appeal’s to have much to^ 
commend it, and the adr^antages to the- com- 
munity outweigh the reputed disadvantages. - 

Sir Arthur Newsholme is of the opinion that so 
far from discarding or limiting the pasteurization 
of our milk supplies, the process should be ex- 
tended, for he says : ^Tlie time is ripe for com- 
pulsory supervised and standardised pasteurisation 
of all milk supplies. This would reduce to a 
minimum the distribution of disease germs 
by milk, including especially the distribution 
of milk containing tubercle bacilli of bovine 
origin”. 


Music 

isolation even of the most primitive tribes, namely, 
Bushmen, Hottentots and Bergdama, ..has since 
long been far from complete, extensive tribal 
migrations, or sma,ller movements, particularly 
of Bantu negroes, having from time immemorial 
chequered the map of racial and cultural dis- 
tribution. This very distribution, however, is 
the safest, if not the only, basis for a reconstriicti-on 
of the early history of the .country, that is, .the. 
history before tbe arrival of the European ex-' 
plorers. 

Prof. Kirby, known as a distinguished specialist 
■from Ms earlier contributions; to scientific 
periodicals, ;has attempted to „ collect, and to 
present in this book, as comprehensive ,.a material 
as possibly can be collected in our days. .Living 
in Johannesburg, . he -had the opportunity during 
nine great and many . s.maller . excursions into 
native territory,, not only to watch the .native 
■musicians, to .obtain first-hand information and 
' to, colkct several .hundreds of 'their instruments, 
but also to learn to play them Mmself, which, of 
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1 hv 1^c-Hl way io a «'f>itifitete iind«»tatidfflga ■ 
!u^ witi^ ill liiB inquiries by qnite 

.'4ii 4i*rity Ilf *il>le iif‘ijiers ; am! for snpplemeateiy 
iiifr*rifirdit«*i lie lias eoiifmilted the literary »iir^ 
from Fr, Jofio clos Bantos onwards^ and 

I he inslrwttiaits \?liieh he collected 
ritli the rfpediiieiw in Soiitii Afriean and European 

liniHCillllK. 

ThiiSt the author lias succeeded in compiling 
an almost complete inventory of musical instru- 
lueiits found smith of the Cunene-Limpopo Hne, 
comprising under the term ‘musical instruments’ 
—as the ethnologist is bound to do— any device .. 
for soimd-production. The instruments are 
minutely described, and profusely illustrated by 
excellent jihotographs. The technique of playing 
is explained with the help of musical examples 
(partly transcribed from phonograpHc records). 
A description of the social function of every type, 
of its ritual, magic or other meanings, and of the 
occasions of its use, is included, and the distribution 
among the tribes of South Africa as well as the 
history so far back as it is possible to go on the 
evidence of early writers and native tradition, is 
traced for every instrument. 

The only thing likely to be regretted by ethno- 
logists is the lack of physical measurements of 
the tuning of such instruments as xylophones or 
reed pipe series ; for coincidences in absolute 
pitch (expressed in vibration numbers) have 
proved the safest guide in tracing back the instru- 
ments to their very origin. Thus the African 
xylophones, at least the types with calabash 
resonators, are related to their prototypes in 
south-eastern Asia and Indonesia not only by 
their similar shape, playing technique and the 
characteristic musical scales to which they are 
tuned, but even by very identity of pitchy 

Out of the almost inexhaustible wealth of de- 
tailed information we owe to Prof. Kirby’s work, 
only a few examples may be selected, which most 
strikingly show its value for comparative etlmo- 
logy. The Venda in northern Transvaal have a 
large bowl-shaped wooden kettle-drum with pegged- 
on diaphragm (which in itself is an Asiatic way of 
fastening) ; when they use it, for example, in their 
initiation ceremonies, the drum is suspended on 
the horizontal pole of a frame by means of ropes 
tied to two of the four drum handles, which are 
fitted in an ornamental band carved round the 
drum. Kow, the suspension, the style of this 
carved wave ornament and the four-legged 
‘handles’, which are called ‘frog’s knee’ by the 
Venda — all these details closely resemble the 
so-called ‘bronze drums’ of China and Tonkin, on 
the plate of which invariably four plastic frogs 
are placed on the outermost circle of relief orna- 
ments, marking the cardinal points. (In fact, 


th© ©tttem Asiatic ‘lirouz© dritmi’ are, iiior© or 
1^ hour-glass s}iii|:»cl and Imve, apart from the 
fr^, also ‘ears’ fixed on tiie side. For l>oth these 
tmite there are parallels in the drums of the 
Barotee and other tribes in the southern C;oiitr<> 

■ baain.) 

Drums of this kind, are also playtxl in pairs, 
by a man and a woman respectively, in eoiinexnai 
with the reed pipe dances wdikdi form an iiitegrril 
part of that most important sacrificial rite uliieh 
the Venda perform for their royal ancestors in 
the sacred groves where the}^ are buried. "Jins 
rite is .at the same time a fertility cult to secure 
the new crops. A similar ritual at harvest time is 
performed for the spirits of departed woiiieii- 
chiefs, who haunt a certain bamboo bush at a 
sacred place, .guarded by special taboos. From 
this particular type of bamboo, that is, from the 
‘female’ rods which are hollow (whereas the ‘male’ 
rods are solid) the pipe-sets are cut, and tuned 
by an old man to whom this function is ent rusted, 
the pipe ensembles and dances l>eiiig a ro^'al 
prerogative. Tife leader of the orchestra keejis 
the instruments, together with the drums and other 
sacred implements, in the council hut, and is 
responsible for them to the chief. 

We may feel doubtful as to whether a series of 
stopped pipes distributed among different players — 
which apart from Soutli Africa is found in Central 
and East Africa, Litliiiaiiia and Upper Burma- 
should be regarded as a precursory form or as a 
variant of panpipes. But there is no doubt that 
in their social function, as exemplified the 
Venda customs, there is a striking resemblance to 
a tradition from the classical land of ancestor 
worshippers, China. It refers to the very be- 
ginnings of Chinese civilisation. Hoang Ti, one 
of the five mythical emperors, ordered, as tradition 
has it, his minister Ling Lull (that is, ‘nuister of 
music’) to institute the right foundations of music. 
Ling Lun went to a certain place fur in the west, 
where the appropriate kind of bamboo gnnv, and, 
cut the male and the female series of pipes, tuning 
them to the pitches of the tones which he heard 
sung by a couple of phoenix birds. The stamlani- 
pitch pipes, which by their length represent tlie 
basis for the Chinese system of measurement as 
well, were kept until recently in the Ministry of 
Measures and Music under the siiperinteiideiice of 
one of the Imperial princes. .The ancient Chinese 
pitches still survive on ..modern panpipes, for 
example, in' Oceania, and South America, and o,ii 
'xylophones, for which they.. must have been 
adopted originally from dhe . panpipes-. Mfor the 
Venda the real standards. ^seeni .to be not the pipe-, 
sets, but ■ rather, as Prof. 'Kirby suspects, a. very 
old set of xylophone slabs. , It. was,, in fact, a , Venda 

_ xylophone by which the reviewer was first led to, 

■ W.- . . .', " ,'. ' . ■ ■ ■ 
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the discovery, of the identity of African and 
Asiatic pitches. 

Certain queer types of South African instmments 
are the product. of contact with, the various forms 
of foreign influence. The old ,Hindu bar-zitherj 
which was played rested on the left, shoulder, with 
its resonator up and the peg down., is popular with 
many, South African tribes. , Here it is still held 
in the old way, but the original gourd-resonator 
has more recently been exchanged for a paraffin 
tin, and instead of plucking the string one uses 
a miniature friction-bow. The instrument is thus 
made to resemble an Arabic fiddle from the Sudan, 
held upside down. Or we find a vertical flute, 
with two or three finger-holes near the lower, 
stopped end, and a globular fruit shell for a mouth- 
piece on the upper end, which is played by Karanga 
and ,Veiida boys. It looks as if a clarinet of the 


■■'pibcorn^' .tyi^e (spread from Java over Southern 
Asia and Southern Europe finally to England) 
had lost its reed, thus rendering useless the mouth- 
piece which had served as a wfiid-chiiinber. A 
mixture between a North African ela-rinct' and a 
globular flute occurs in North-West Africa. The 
most cu.rioiis feet, however, is that thc^ Karanga 
performer, when playing this flute, sings at the simie 
time . a ‘short tune. Even this practice lias its 
counterpart in some other part of the world, 
namely, among tlie Maori of New Zealand, who 
used to 'speak’ o,n their fliitesh and possibly among 
the Australians, whoylo not Mow ,tlieir trumpets, 
but use them merety as megaphones. , 

E. vox H0.BXB0STEIi, 

1 Of. Z, Etkml, 43, 601 ; 1911. 

^ Cf. J. C. Andersen,: “Maori Music”, Xew Plymoutli, Xew. Zealanil, 
1934, p. 278. 


Tropical Plant Diseases 


(i) The Diseases and' Curing of Cacao 
By Prof. H. R, Briton- Jones. Pp. x + lBl. (Lon- 
don : Macmillan and Co., Ltd., 1934.) 108. net. 
(a) Diseases of the Banana and of the Manila 
Hemp Plant 

By Dr. C. W. Wardlaw. Pp. xii+615. (London : 
Macmillan and Co., Ltd., 1935.) 308. net. 

T here are several reasons for welcoming the 
first two of the manuals on the diseases of 
the major crops of the British Colonies, the need 
for a series of which was so strongly voiced at the 
Imperial Mycological Conference in 1929. They 
are from the West Indies, among the oldest of the 
Colonies and the most tried by the ravages of 
plant diseases. They have been written by 
members of the professorial and research staff of 
the Imperial College of Tropical Agriculture in 
Trinidad, where most scientific officers of colonial 
agricultural departments now complete their 
training, and Are a testimony to the activity of 
that centre. They reflect the modern approach to 
phytopathology as concerned with safeguarding 
the health of the crop in its widest aspects, of 
which parasitic attack iS' but one. They are 
attractively written and produced, well illustrated, 
and with full and up-to-date bibliographies. In 
each case the important crop covered (Trinidad 
has 200,000 acres under cacao, and bananas are 
the mainstay of the export trade of Jamaica) is 
suffering from an epidemic disease which is causing 
much alarm. ' ^ 

(1) Prof. Briton-Jones’s book on cacao diseases 
is written to interest, and be readily understood by, 


the educated ]3laiiter. The diseases are clearly 
described, their cause indicated with as few 
technicalities as may be, and tlieir control fully 
discussed. A chapter is given to the formidable 
witches’ broom, disease caused by Mamsmim 
2 yermciosus, which rea-ehed Trinidad in 1928, 
though long loiown on tlie mainland of South 
America and doubtless indigenous in some part of 
that natural home of the cacaos. The disease in 
Trinidad is following the slow course which 
gradually extinguished cacao-growing in Surinam, 
and is not of the virulent type which caused a 
crisis in Ecuador in a few years after it first 
appeared there in 1921, probably coming from the 
Amazon basin, where it has receiitiy been dis- 
covered to be widespread.' It is in this area that 
the search for varieties that may be immune from 
infection is most likely to be fruitful. Breeding 
for resistance, however tedious, may be the only 
satisfactory means of control, . though Prof. 
Briton-Joiies indicates measures directed to in- 
crease the crop yield sufficiently to render the 
costly control by liand-pickmg the diseased parts 
profitable. 

A useful section of this book, with a separate 
bibliography, is given to the preparation and 
curing of cacao. 

(2) Dr. Wardlaw’s book on the diseases of the 
banana, Jf^8a sapientmn, and the botaiiically allied 
Manila hemp plant, Jf. textilis, is plamied on a more 
generous scale than the other. More is known of 
banana than of cacao diseases, and there are more of 
them ; the useful list of fungi and bacteria recorded 
on the banana which Dr. Wardlaw has compiled 
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includes . more tlian fifty parasites, not counting 
seTera! virus diseases destructive in Australasia and 
the Far. East . and beginning to appear in the New 
World. , The, discussion of each disease is excep- 
tionaEy fuE, well documented, and often enriched 
by the author’s .personal studies ; scientific details 
.are not spared, and the book wEl appeal as much 
to the p.rofessxonal plant pathologist as to the 
planter. A valuable section deals with the wastage 
of the fruit in transport and storage, based largely 
on the author’s work at the Trinidad Low Tem- 
.perature Station. ; 

., In this book also one disease, the wilt or Tanama 
disease’: caused by strains of Fusarmm oxyspomm, 
receives extended treatm,6nt' on account of its out- 
standing economic importance. Unlike cacao 
witches’ broom, it occurs in most parts of the 
world where its host plant is grown, but it is only 
in the West Indies and Central America that it 
has proved a scourge ; there is Httie doubt that 


UR E July 6, 1935 

t hi s is due to the ahriost (exclusive r.iiJf ivalioii for 
export in this area of the i ijilily hut 

unrivaUed shipping variety, ihv Gnn Michel. Tin* 

. wilt is decimating the Oob jilinlatioiiB uf 

Jamaica, and Im caused tlie abainloiinifuit uf 

■ many tl:iousand.s of acres of .rii.h !.)i.'iii.ana Isi.iids in 

■ Central America. But, unlike eucao witehe.s* hrooin. 
practical iiiimiinity from wilt is posseshul l\v 
.several more or less wclbkiiowii edihif' and wild 
bananas, and brooding for disease resistanc!e cmn“ 
bined with shipping qualities is already ‘wt*!! 
advanced both in Jamaica and at the Tiiiperiai 
.College in Trinidad. One may question some of 
the author’s views regarding the paraHitisiii of 
wilt-inducing fungus, without in any way be- 
Httlmg Ms achievement in the preparation of this 
manual. 

Both of these works should have a place in the 
libraries of colonial ’ agricultural departments and 
of their plant pathologists. E.. J. BuTnuR. 


Galileo and the Leaning Tower of Pisa 


Aristotle, Galileo, and the Tower of Pisa 

By Prof. Lane Cooper. Pp. 102. (Ithaca, N.Y, : 
Cornell University Press ; London : Oxford Uni- 
versity Press, 1935.) 75. net. 

I T is generally believed that Galileo, as a young 
lecturer on mathematics and physics at the 
University of Pisa, gradually became convinced 
of the untrustworthmess of many of the state- 
ments which were currently believed and taught 
on the authority of Aiistotle. Indeed, he. lias been 
stated to have incurred a certain amount of un- 
popularity on account of the subversive nature of 
Ms views. Among other things he doubted the 
truth of the oft-repeated statement that when two 
dissimilar weights are dropped, the heavier wEl 
reach the ground sooner than the lighter in pro- 
portion to their weights ; accordingly, so we have 
been assured, GaHleo determined to try the case, 
and after ascending the Leaning Tower of Pisa 
with a 10 ib. shot and a 1 lb. shot, he let them 
faE. ''Together they fell, and together they 
struck the ground,” to the confusion of aU the 
onlookers who held the so-caEed AristoteliaM 
view. 

TMs story has been retold with variations by 
many historians of science, and the historic 
occasion has been marked as a turximg point 
between the ages of the older traditional, and of 
the newer or experimental phEosophies. 

Prof. Lane Cooper, of CorneE, being desirous of 


studying the evidence for this Leaning Tower 
experiment, and finding that there is no book to 
which a student with limited access to foreign or 
ancient books can refer, has now made a critical 
study of the Hteratiire and has reprinted many 
relevant quotations, with English translations 
where necessary. In the whole coEectioii he has 
satisfied himself that no one passage can be 
accepted as proof that GalEeo, in 1590-91, o;r 
before he left Pisa for .Padua in 1592, did ascend 
the Tower and do his historic experiments eitlier 
alone, or in the presence of "the whole body of 
students” of the University. 

There is no need to cite l.ie.re any of the niodern 
versions of the story, but it is curious that 'Prof. 
Cooper should not have mentioiusd the excellent 
life of Galileo by J. Elliot Drink water in 1829. 
The relevant points are these. Galileo died in 
1642, never having once alluded in, any of Ms own 
writings to the Leaning Tower or to experi.ineiiting 
from it. His. biographer, VMaiii,, witiiig in 1654, 
states that he proved that moving bodies of the 
same ' material but of unequal weight al moved 
at the ' same speed by repeated trials (com replicate 
esperienze) from the height of the Campamle . of 
Pisa, "in the presence of the other .teachers and 
the whole assembly of students”,. As a result "his 
rivals,, stirred ..:.wi.th envy, . were.. .aroused against 
him”',' 

■Prof. .Coop.er 'points out that if this be., a . ..true 
presentatio.n, of .,.the case, it ..is extraordinary, .that 
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there should , be .no reference . in contemporary 
literature to so important, an: occasion. ' 

A ‘'^Comparison of Aristotle and Plato’* was 
published by Mazzoiii in .1597 .in wMcIi Galileo’s 
principles of .iiiotioii are accepted , but although, 
the . wr.i.ter is in opposition to Aristotle j he does 
not allude to any researches of Galileo at Pisa. 
Again,., when .Coresio in. Ms ^'Operetta interne al 
Galleggiare , de Corpi Solidi” (1612). entered into 
controversy against .Mazzoni, he would certainly 
have referred to 'such experiments had they been 
made publicly at Pisa. Further, Renieri, Galileo’s 
owii successor in the chair of mathematics at Pisa, 
did indeed make experiments ■ from the Tower in 
1641 and vTOte to ' Galileo about them., but there 
is no suggestion in their correspondence that 
similar experiments had ever been made there fifty 
years earlier, nor did Galileo allude to his having 
done anything of the same nature. 

What is known of Galileo’s work is derived, 
from : (1) Ms manuscript ''De Motu”, written 
about 1590, consulted by Vmani in 1654, but not 
published before 1883 ; (2) Ms "Discorsi Mate- 
maticlie iiitorno h due Niiove Sciarize”, published 
in 1638, in which two imaginary characters, 
Simplicio and Salviati, discuss in dialogue the laws 
of motion, evidently as contained in the "De 
Motu”. In all this there is nothing about Pisa 
or about experiments during Galileo’s sojourn 
there. 

On the other hand, a number of men of science 
much, earlier in the sixteenth century had already 
attacked the view then attributed to Aristotle, 
that bodies fall with a speed proportional to their 
weight. Among these were Giovamii Battista 
Benedetti, in Ms "Demonstratio proportionum 
motuum localium contra Aristotelem ■ et omnes 
PMlosophos”, Venice, 1554, who was followed by 
Jean Taismer "Opusculum”, 1562 ; Cardan "de 
Proportionibiis”, 1570 ; Beato of Pisa, Ghini of 
Bologna and others, and especially by Stevinus 
of Bruges. Their previously printed works would 
have deprived any Leaning Tower experiment of 
1590 of the origmality that was claimed by 
Vivian! sixty jrears after the supposed great day 
of Galileo. 

In conclusion, Prof. Cooper rightly accuses 
Galileo of causing Ms 'Salviati’ to affect to quote 
from Aristotle words that are not found in 
Aristotle’s writings ; and it is possible that in this 
has lain the cause of ail the trouble. 

So far the author’s case appears strong. ' It is 
when he comes to deal with Aristotle’s supposed 
views that his arguments incline to the irrelevant. 
He admits that Aristotle must, if pressed, have ' 
said that^ bodies would fall at different rates, so , 
that Ms disquisition on the meaning of izi-mrw 
and 'falling’ is' immaterial. 


Aristotle would have naturally used the word 
pW>h because he considered velocity as a quality 
inherent in the body itself, instead of 
relative. What is really interesting is the long 
tradition of opposition to Aristotle that goes back 
.far beyond Galileo, indeed even to the days of 
.Philopon, as . shown by his coiiiiiientary on 
Aristotle’s ' "Physiea”, wiitteii about a.d. 533. 

Although we consider that Prof. Lane Cooper 
might have marshalled his inalnrial leather better, 
we are grateful to him for directing our attention 
to so important a field of .historical study. ,■ 

B. T. Gumtheb. . 


Thorpe’s Dictionary of Applied Chemistry* Sup- 
plement 

By Prof. Jocel 5 mL Field Tlioipe and Dr. M. A. Whiteley, 
Vol. 2 : N — Z. Pp. XX 4“ 727. {Londo.n, Few York and 
To,ronto : Longmans, Green and Co,, Ltd., 1935.) 
60^. net. 

The second suppleme.ntary volume of Thorpe’s 
“Dictionary of Applied Clieinistry’^ departs from the 
original plan only in that it was not found possi'bl© 
to include an index, whicli will be piiblislietl wit'll a 
glossary in a third \nlame. Some of the articles are 
supplementary to those which appeared in the main 
series of volumes, for e,xample, tliose on naphthalenes 
by Pi*of. W. P. Wynne and Miss Tumer., o:n p:rote.ins and 
their degradation iirodiiets by Dr, W. V. Thorpe, on 
radioactivity and radium by Dr. A. S. Russell, on 
spectroscopy by Dr. R. A. Morton, ,o.n teriienes by 
Prof. J. L. Simoiisen and on vitamins by Dr. L. J, 
Harris, On the industrial side, there is a very fully- 
documented article by Prof. J. R. Partington on the 
utilisation of atmospheric nitrogen, a long and well- 
illustrated article on petroleum by Dr. il. E. Diinstan, 
in addition to supplementary articles on sodium and 
potassium by Dr. R. F. Kerr, and on paint and 
varnish by Dr. R. S. Morrell. 

Few articles are those on the parachor by Prof. S. 
Sugden, on free radicals and on rhenium by Dr. T. G. 
Pearson, on the stereo -chemistry of cyclic compounds 
by Dr. W. H. Mills, on taiitomerism by Dr. J. W. 
Baker, and on heavy water by Prof. H, V. A. Briscoe. 
■On the industrial side, Dr. C. H. Lander contributes 
a new article on oil and petrol from coal. A curious 
limitation in the scope of the work is indicated by - 
the fact that, whilst supplementary articles are 
provided on photography, photosynthesis and polari- 
metry (mainly in reference to new types of molecules 
exhibiting optical rotatory power), the general 
subject of photochemistry is not even indexed either 
in the original or in the supplementary volumes. 

Since only, the glossary and index are now out- 
standing, it may be said that the revision of the 
“Dictionary” has brought together a large amount 
of ' information that is not readily available in other 
publications, and that its value and usefulness 
are fully maintained by the ^ new ■ supplementary 
volumes. 
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Proceedings of the Fourth International Congress 
for Applied Mechanics, Cambridge, England, July 
3rd-9th, 1934 

Pp. xviii+ 283 . (Cambridge: Printed at the Univer- 

sity. Press, ,, 1935.) , 

This beautifully produced and illustrated book con- ■ 
tains full reports of six general lectures together with 
short abstracts of more than a hundred sectional; 
papers arranged alphabetically. The, abstracts; deal ■ 
mainly with problems in mechanics, elasticity and 
hydraulics and the.ir applications to elastic fatigue ; 
and plastic flow of solids and viscous and turbulent 
flow of liquids. / ' . 

The -first, lecture, by V. Bush, on recent progress 
i,n analysing machines, describes an optical mstrii- 
ment for the evaluation of parametric integrals and 
solvers for simultaneous linear algebraic equations 
and for ordinary differential equations. The second 
by A. Caquot, on the definition of the elastic domain 
ill isotropic media and intrinsic curves of apjiarent 
and true elastic resistance, after a brief review of 
the relevant classical concepts, treats of the relation 
between the magnitude and direction of the stress 
required to produce a permanent strain in concrete 
and steel, found experimentally and applied to the 
determination of the elastic limit. J. P. Hartog in 
the thhd lecture considers the vibration problem in 
engineering, wdth reference to instabilities caused by 
friction, phenomena in stretched wires and vibration 
caused by leakage flow. 

The fourth lecture, by Th. v. Kdrman, treats of 
some aspects of the turbulence problem, especially 
the stability of laminar motion, the transfer of 
momentum, vorticity and heat in turbulent motion, 
with practical applications, and atmospheric turbu- 
lence. In the fifth lecture E. Sclxmidt discusses the 
convection of heat for independent flow as well as 
for flow due to differences of temperature, in both 
its experimental and theoretical aspects, and the 
extension of the theory to problems of diffusion, the 
sixth lecture, by H. Wagner, deals with the steady 
gliding of bodies along a water surface and the landing 
and taking off of hydroplanes. 

Science and Education in the U*S.S.R* 

By Prof, A. Pinkevieh. (The ISfew Soviet Library, 
12.) Pp. 176. (London : Victor Gollancz, Ltd., 1935.) 
3s. fid. net.' 

The success of the planned economy of the Soviet 
Government probably depends as much upon educa- 
tion as upon any other single factor. This lucid 
but admirable account of what has already been 
done to provide the State with intelligent citizens, 
industry with competent workmen and efficient 
technicians and leaders, indicates the extent to which 
a population 64 per cent illiterate in 1917 is being 
converted into a nation capable of enjoying the 
advantages with which modern technology can 
endow it, as well as producing the technicians required 
for the execution of its plans. Prof. Pinkevich’s 
survey of the position of scientific work in the 
U.S.S.B, reveals unparalleled co-ordination of such 
effort in the service of the national economy. 


The Annua! Register: 

A Review of Public at liomc ant! Abroad for 

the Year 11134. Edilt^d hy Dr. M. K|>,-toin. Pp, 
xii-f 318 4-182. {Loiidoii, Kew York mill Toroid o : 
■Longmans, Green and Co., Lt4L, Ptiri.) 

The troubled liisiory of last year with its iiiniiy 
political crises and its social chiangc^s ami eeoiiomlo 
.problems is folly and impartially «l in this 

valuable amiual volume. About one tliird of the 
book is occupied with tlwii h!>tf)'ry of Griait Britain 
and. the British Empire, the Litter arruiuied under 
the different Dominions and India, Aimiher third 
deals with the history of foreign eoinilrii's, aiTw'Jiig 
which even the smallest find a place. Tlie activities 
■of the. League of Nations are also re\ie\ved. The 
final third is devoted to a oliroiiiclc3 of notable e\T.?iit.s, 
obituary notes, and lengthy surveys of literature, 
art, drama, music, finance and law, -witli fifteen piages 
of a record of scientific achievement which indudas 
mention of notable books. Several public documents 
are given in full, including the memorantlnni on 
disarmamont laid before Parliament on January 31, 
1934, A full index enhances the value of tho book. 

Metallurgy : an Elementary Text-Book 
By E- L. Rhead. New, revised and enlarged 
edition. Pp. xiv-h382. (London, New York and 
Toronto : Longmans, Green and Co., L'td., 1935.) 

10a. fid. 

A BOOK which is forty years old can claim to liavo 
. established itself as useful. In spite of tho fact that 
large additions have been made, in many soctions, 
the total length remains less than 400 pages, a 
sign that the matter has been condensed. In this 
edition new sections have been added on pyromet-ry, 
metallography and foundiy, work, and additions 
made in the sections dealing with fuel, electric 
furnaces, cok.ing plant and other melting and smelt- 
ing processes. 

The revival of interest and prosperity in our iron 
and steel and metallurgical industries sliouid attract 
an increasing number of tecliiiieaily trained men into 
them ; indeed without these tlie revival will not 

persist. 

Unit Processes in Organic Synthesis 
P. H. Groggins, Editor-iii-Cliief. (Chemical En- 
gineering Series.) Pp. xii + 689. (Now York and 

London : McGraw-HillBook Co., Inc., 1935.) 30,9. iicJ.. 

The chemist in industry is far more interesfcetl in 
the reaction, mechanism and teehiiiqiio of tlic pi*u- 
cesses employed than in the countless new carlion 
compounds which are synthesised ; hence a text- 
book of organic chemical engineering wliieli deals 
with the unit processes. Those chosen are nitration, 
reduction, diazotisation, lialogenatioii, sulplioiiation, 
amination, oxidation, hydrogenation, alkylation, 
esterification, hydrolysis, Friedel and Craft’s reaction, 
polymerisation. There is little doubt that this is 
the way to teach the subject, . and that . the new 
method will in time prevail. 

The technical production of the book is excellent. 
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The Meaning of Biological Classification 


By Dr. W. T. Caiman, F.R.S. 


p much of the academic teaming of ^mlogy at 


[ much of the acaaemm - - 

X the uresent time, the view is expressea 
• -nlied ttiat biological classification is meanmg- 
imphed 07 *^ or less convenient device 

ftrSerbanumshee^^ 
sSforanaturJ^ste^^^^ 

SSm reluctant ^ 

an, eren the ,o.mgest of f conrLlent 

£,i„! indeed, »w clearly » »rg - 

tnat “the naW ‘^’’a^.a^hen. 

logical one c ^ Lamarck 

It is implicit “ed Wby ff^^n must 

Jto «e it, 

^^In tiie ’eighties of last century, a fresh direction 

tctiS during the life-history of the individual 
acting our o ^lace the ‘historical morpho- 

lofy^^S^’the period immediately preceding it by 

'“S‘p,:2S^Wue„ce ,Hci. thi, school 
exerted^on biological thought is weU kno^ra. ^ 
the passage which I have just quoted from Darmn 
I omitted one clause ; Darwin wrote, communr y 

^iT^nt, f^e^o- "”“cr;l“^^ 

Lt'SSi moihology hae '“S 

totme”ST™ cloee STtoritk In oto 
words it has not only proved the possibihty 
but also explained a method, of _ convergen 
evolution on a scale unsuspected in Darwm 


. irom the presidexitlal address to the Linnean Society of London 

OB May 24 . 


This physiological point of ™« 

to originate ^^j^'^eyitable outcome 

^ Sr^f^o'Uh- that are tbs same tor 

“■Ser^irhSw ■>»» 

have never quite lost interest 

S>“rthet’Tvo””^SSing on the 
irfof thSrthat relate each form to those 
S ;r:oede and those that toUow it J» 
log J time-scale ^ u o many 

research has led to the 

Errs^-rrS;i-;i?i 

address to the Geological Society. Hi. 
address ^ whole of our system, 

S^mae^^yla to S very nnit ills, is 

riddled ‘tomugh and thmngh mto >c^ 

:lerrr— g”C, ■•important 

thoigh phylogeny is as a subject of stud} , 

*t is not necessarily the most suitable basis of 

'' Whenihele words were uttered, they sounM 
to some of his hearers like a counsel of despair . 
and now that their author no longer abides oiir 
question we are left doubting what other poaa^b ^ 
basis of classification he could have had to sugg 

^°It^would be mere presumption on the part of 
oi X is not a paleontologist to criticise on 
paleontological grounds the deductions ofr 
Lknowledged master m that science , but i mu 
confess to a suspicion that thmgs are no qui e 
Knd as Dr. Bather painted them. _ 

The number of instances in which the succession 
of fiSr has been traced upwards through 
^ooS^ sirnte foot by toot with n^ellouB 
continuity must not blind ns to the toot thnt suoli 
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instances are^ in the nature of things, quite 
exceptional. Darwin’s- chapter on the 'Imper- 
fection of the Geological Record” is, on the whole, 
as applicable to the state, jof knowledge to-da,y as 
it was, when it, w^as, written. , Many of the phylo- 
genies which liawe been .'based upon pala-oiito- 
logicaJ evidence are little less conjectural than 
those based on ,morphological evidence, alone. The 
main difference (and, of course, a .very important 
one) is that pateontological series can only 
read in one direction, while we are sometimes in 
doubt which end of a morphological series comes 
■first.;;,;,; 

When these considerations have been allowed 
for, however, we have to admit that palaeontology 
has revealed instances of convergence that are 
heyond question, although tlie^^ are far from 
proving it to be so all-pervading as Dr. Bather 
suggested. 

It would be easy to multiply instances to show 
that convergence has been too lightly assumed by 
some phylogenists as an easy way of getting over 
difficulties ; but, on the other hand, it is impossible 
to construct a reasonable scheme of phylogeny for 
any considerable group of organisms without 
finding it necessary to admit convergence in 
certain important characters. 

When confronted with such examples of con- 
vergent, or, as Darwin called it, analogical 
resemblance, we are tempted to ask wdiere we are 
to stop. Is structure ever an indication of phylo- 
genetic affinity 1 Is community of descent ever 
a cause of organic similarity ? Is blood ever, in 
fact, thicker than water ? Dr. Bather, as we have 
seen, came very near to answ^ering these questions 
in the negative. 

Most morphologists have believed that, however 
exact the resemblance produced by convergence, 
investigation wnuld ahvays reveal the underlying 
evidence of descent. As Darwin put it, ‘Tn 
all such cases some fundamental difference in 
the growth or development of the parts, and 
generally in their matured structure, can be 
detected”. 

We must, however, beware here of a very 
ancient type of fallacy. 

“Treason dotli never prosper. What’s the reason ? 
Why, if it prosper, none dare call it treason.” 

Convergent evolution, if carried out to the end, 
would obliterate the evidence of its own existence. 
Can we believe that it never does so ? 

I do not profess to have any ready-made and 
conclusive answer to this question, but it seems 
to me that it might he helpful to approach it from 
another side ; ffom the side, namely, of the pure 
systematist. ;; i v 
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Throughout great heriioiift of ihf* aHiina! aiul 
vegetable kliigdonis the hrojid of a 

consistent aw! syniiuetricai iKtliira! liavf* 

now been established beyond ait pie.dhirity. n< it 
seems, of question. It is true I bet thm sliil 
remai.il very considerabk‘ asseiiibiaii«'s uf InUli 
animals and plants of which tie* elassiih*;}! jf^n is 
still tentative and open to dis|iiite. it is 

upon. thc‘He delmtalde groupings that rt-stanli 
and dlscus.sion have imt'Urafly eoneeiitniioib wv 
may. need sometimes to }m 3 reiniiidttd how 
.extensive is the territory within wliieli we no 
longer discuss the natural cLissifieaticiii lieeau^^e it 
has long ago been settled, taken for grant and 
put out of raiiid. Just as, for many of us, fading 
.memories of the I^atin grammar consist mainly 
of lists of exceptions, lingering on after the rules 
themselves have been forgotten. 

It is certain that a natural system does exist. 
We x.n.ay never ab'le to see all the details 
of its structure, and even its brtiad caitiiiies may 
remain, here and there, a little blurred, but tiio 
genera! pattern cannot be mistaken. Tin? frame- 
work of the S'i/siema Naiurm m something diflenuit. 
in kind from the framework of the Dmdon Tele- 
phone Directory, It is an objective fa<'t, not an 
arbitrary construction of human inventhauiess. 
It calls for exp.lanation as urgently as, for 
ample, the periodic classification of thc^ eleminds ; 
and no scientific explanation other tiuin that 
offered by community of descent has ever bee.n 
given. 

If Dr. Bather and those who think with him. 
were right ; if the whole of the st’stein were 
“riddled through, and through with polj'pliyly and 
convergence”, then it is inconceiva.l}le to me that 
the resulting ruins would, have presented anything 
resembling the coherent pattern tliat we observe 
in our approx.imatio.ns to the natural (*las.sification 
of anima.'ls and plants. As Darwin pointed, out in 
the .fourteenth chapter of the “Drigin*’. tht.^ 
categories of our classifiiiution cut acioss the 
categories of adaptation and thost‘ ui‘ environ- 
ment. To suppose that tl'iey C‘aii hv attTil>iiii‘d 
to inherent la..ws of growth setuns to vtuge upon 
mysticism. 

I suggest, therefore, that the results of taxonomic 
research are, in their broad out, lines, (mtirily in- 
consistent -with the view tlnit convergent evolution 
has been the rule rather tiian the exception in the 
phylogeny of animals and plants. It has often 
played an important part, but never the dominant 
one. 

,To know something of the .course of evolntion 
is a desirable, preliminary to discussing the causes 
of evolution.; If taxonomy can make a contribution 
towards our knowledge of the course of evolution, 
then it is a' sub|eet worthy of study. 


The Institute of Chemistry 

By Dr, Bernard Dyer 


N ext week the Institute of Chemistry will 
celebrate by a banquet and a reception the , 
fiftieth anniversary, of the, granting of the Royal 
Charter which, in 1885, rewarded its already many 
years of effort to establish a definite form of 
recognition of the profession of chemistry as 
distinguished from the calling of pharmacy, with 
which in the lay mind it has been too often 
confused. 

Before the letters F.I.C. or A.LC. were used to 
designate fellows or associates of the Institute, 
there was no specific label by which the analytical 
and consulting chemist, the teacher of chemistry 
or the chemical research worker could briefly 
suggest the nature of his profession, except the 
vaguely significant letters indicative of fellowship) 
of the Chemical Society — awarded not altogether 
without discrimination, but carrying with it no 
diplomatic significance ; for the charter of the 
Chemical Society gave it no power to confer an 
examinational qualification . 

In the late ’sixties and eaiij^ ’seventies of last 
century, the desirabilit}?- of some such distinction 
was, from time to time, discussed at formal and 
informal meetings, and in letters and articles in 
the Press ; and in 1875, on the initiative of F. A. 
Manning, a well-known London analyst, a small 
organisation committee was formed to endeavour 
to formulate a definite plan of action. This com- 
mittee was, from time to time, enlarged and re- 
constructed, and divers proposals were considered, 
with the result that two years later, in 1877, the 
Institute of Chemistry was incorporated under 
licence of the Board of Trade. 

The first president was Prof, (later Sir Edward) 
Frankland (of the Royal School of Mnes), and the 
other original subscribers to the deed of incor- 
poration were Prof. Abel, Dr. Angus Smith, Prof. 
J. H. Gladstone, Prof. E. V. Tuson, Prof. W. Noel 
Hartley, F. A. Manning, E. Neison (later E. N. 
Nevill), Prof. Galloway, C.. T. Kingzett, ^ Prof. 
J . Attfield, Dr. C. A. Alder Wright, Dr. James 
Bell, Michael Carteighe, Prof. Crum Brown, and 
Prof, (later Sir) William Crookes. Of these 
signatories it is pleasant to be able to record that 
two are still with us, namely, Mr. E. N. Nevill 
(known to us then as Neison) and Mr. Charles T. 
Kingzett, Many chemists who had already given 
support to the movement in its preliminary stages 
were registered as original fellows, while admission 


was offered for the next six months to ail “whose 
positions or ’other evidence of fitness should com- 
mend them to the Council. After tliis, admission 
■ was to be restricted to applicants who had gone 
through a definitely stipulated' course of, training 
and experience ; , and the passing of a practical 
exsimihation held by' the Institute itself was soon 
prescribed as an additional requirement. 

It was .during these first six months that the 
writer of these notes— already i,n practice as a 
consultant at an age which would, in these days, 
surely seem precocious — was elected ; but, as he 
remembers, he had at first to be satisfied with the 
rank of associate, until he attaiimd the full age 
of twenty-four years fixed for admission to the 
title of fellowship. This, otherwise insignificant, 
incident is mentioned merely to indicate the dura- 
tion of his association with the Institute and its 
activities, which is his excuse for yielding to the 
editorial invitation to occupy this space. The 
number of fellows and associates of the Institute 
recorded at the end of its first .year was onty 275,. 
To-day its roll extends to considerably more than 
6 , 000 . 

After three years, Prof. Frankland was succeeded 
as president by Sir Frederick Abel, who in turn 
was followed in 1883 by Prof. Odliiig, of Oxford, 
to whom fell, in 1885, the pleasure of announcing 
the reception of the Royal Charter, the grant of 
which forms the subject of the forthcoming 
Jubilee Celebration. The next president was Dr, 
James Bell who, in turn, was followed by Prof, 
(afterwards Sir William) Tilden, during whose time 
(1891-94), after a nomadic existence in temporary 
offices and reliance on the hospitality of the 
Chemical Society for general meetings, the Institute 
became possessed of a home of its own in Blooms- 
bury Square. It was also during Tilden’s presi- 
dency that the Council was fortunate in obtaining 
the services in its secretarial office of a modest 
young man named R. B. Pilcher. The post of 
secretary and registrar had, from the beginning, 
been filled by Charles E. Groves (the well-known 
editor of the Journal of the Chemical Society) who 
had recently retired, being succeeded by Mr. G. H. 
Robertson, whose term of office, however, was cut 
short by illness. For the time being. Prof. J, 
Millar Thomson assumed the office of honorary 
registrar and secretary, with Mr. Pilcher as his 
lieutenant, and later (in 1900), when Thomson 
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became president, the Ml title of registmr and' 
secretary fell to l^lr* Pilcher, to wbo» '!&eal mnd 
energy the Institute owes not a little of its .develop* 
meiit and useMness during the laat.- thkty-fiw 
years.. 

Prior to Thoiii.soiPs elevation "to the ohair, two 
.other . presidents , had succeeded Tilden, ■ namely, - 
Dr. W. J. Russell (of St.' Bartholomew’s Hospital) ' 
and 'Sir Thomas Stevenson, ■ the distinguished 
toxicologist. 'The presidency .of the latter is 
chiefly memorable for the institution of the special 
examination in the analysis of food, drugs and 
water, and in microscopy, pharmacology and 
therapeutics, designed to meet the requirements 
of the Local Government Board (now the Ministry 
of Health), in considering the qualifications of 
candidates for appointment as public analysts, 
and the special diploma of the Institute has ever 
since been accepted by the Ministry as evidence 
of competency in this special work. 

Succeeding presidents of the Institute were 
David Howard, Prof. Percy Frankland, Sir George 
Beilby and Prof. Raphael Meldola. It was during 
the term of office of the latter that, the lease of 
the Bloomsbury Square house having expired, the 
Institute migrated into the present commodious 
premises wliich, with the help of a generously 
supported building fund, it had been able to erect 
in Russell Square. 

. Meldola was succeeded in the chair by Sir James 
Dobbie (the then Government Chemist), whose 
influence helped to eftect a long-contemplated and 
momentous change in the regulations for admission 
to the associateship. Hitherto all candidates had 
to be examined by the Institute itself, but 
it was then decided that the attainment of 
high chemical honours at the degree examination 
of any recognised university should be accepted as 
sufficient qualification. Promotion to the fellow- 
ship, however, was still, as nour, to be awarded only 
after subsequent experience and the passing of a 
final examination in a special branch of chemistry, 


pure or afiplicMi, ifi r|;f im, ‘J pn 

which the earryiiig out of c.r 

the fmidrrtng of 

might be n*gard«l by ilie J o, 

exemption. 

Later names on tim list 

those of Sir Herla*rt JtO'kaoii, \ C!iinMohl Ipqippa'i, 

Prof. 0. (S. Umdimm. ProL A. 

Sir Christopher Cliiytoin mliile Dit’ now 

president is Prof. Jtw^elyii ¥. Iliorp*' lof tiif 

Impeiiial College) mflio has rrreiitly bad I Ip* 

satisfaction of aiinoiinciiig that in 

its Charter JubiliM^ th«5 Ring liiw pnoioiiHlv 

pleased to accord to tlie Iiistlliifo II i"* Ftiyal 

Patronagtn 

■ To attempt, hen^ any adeqiiiite iiiiiieatioii of the 
prestmt multifarious aetivities of the Iiistitirte 
would be futile; hut it should L* reeonied that 
it has in Groat Britain luid in Indaiid fbiirlei^ii 
local sections, and at least five in the Dririiitiioiw, 
aU'of which hold loc»al meetings for the delivery 
of lectures and the diseimsitm of papi^rs, wldlf^ in 
London advanced ^MemoriaF leeturw arc given, 
from time to time by cuninent* masters of s{K»eifil 
"branches of science or of tochnok>gy. Tlie Coiimtii. 
is always ready to lend mlvisory aid in iMiririiiiiBtra- 
tive or other matters of public importiincfi^ in whicsli 
chemical considerations involved, and »,«ids 
representatives or delegates to many external 
conferences or standing committees. ' Not the 
. least ' of the episodes in its history calling for 
retrospective satisfaction is the very multitaiious 
help, civil as well as military, wliicli, collectively 
as well as by individual effort, the Iiistitiit'e was 
able to render to the country during the War, 
It should be added tha.t the Institute issiu\s a 
quarterly journal which records the pi*iHJi‘iH,.liii,gs 
of the Council and the activith^s of tfie viHiturs 
local sections and other iterns of dninestie inleivst 
and, in addition, often iiu*liidc‘s t‘d iiorial. art.i(‘les 
which are not only infonuativ«‘ f)nt also hoaitliily 
stimulative. 


Obituary 


Dr. C. E. St. John 

C HABLES EDWARD ST. JOHN, who died on 

April 26 of pneumonia after a short illness, was 
one of the most lovable of men. Born on March 15, 
1867, at Allen, Michigan, he graduated at the Michigan 
State University and studied afterwards at Har%^ard 
and Berlin. He was an instructor in physics at the 
Michigan State University and in 1897 became 
assistant professor, and later professor, of physics 
and astronomy at Obedin College, and later dean of 
.the College of Arts and Sciences. In the midst of 


these busy duties he found time in the suimiier to 
work at the Yerkes Observatory with Xichok on the 
measurement of radiation from the stars. At forty- 
nine years of age he joined Hale at the yioiint Wilson 
Observatory and remained on the staff there until 
1929 when he retired. He was made a research 
associate in, 1930 and continued actively working, 
despite failing health, until the c!iii, liis last piece 
of work (left unfinished) being a gtmei^al distnission 
of the problem of solar rotation. 

It is . as , an enthtisiastic and most sneeeasfiil 
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researcli worker in the geneml field of solar spectro- 
scopy that St. ' John will be remembered. Among 
tlie problems that he w^orkecl at we may mention the 
gravitational displacement to the. red. of lines in the 
solar .spectrum in accordance witli the general theory 
of relativity. Closely .allied wdth this was the study 
of syste.matie convection currents in the solar atmo- 
sphere invoked hy St. John to accoimt for anomalies 
in . the observed Emste.in effect. A full discussio.n 
.of the Evershed. effect in different levels m the sun’s 
atmosp.her© in .the. immediate' neighbourhood of sun- 
spots was one of St. Joim’s methods of analysing the 
layers in w^hich the various Fraunhofer lines originated. 

St. John’s wide and exact knowledge of the solar 
spectrum in all its variants made of him a natural 
leader for the team recently engaged in the revision 
of Rowland’s Preliminary Table of Solar Wave- 
Lengths, for St. John had been elected in 1922 
president of the Commission on Standard Wave- 
Lengths and Tables of Solar Spectra of the Inter- 
national Astronomical 'Clnion. Later, when several 
of the solar commissions were combined into one — 
the Commission on Solar Physics — St. Jolm was 
appointed its president, and he only gave up his 
active work for the XTiiioii a few months ago on 
account of failing health. He will be greatly missed 
at the coming meeting of the Union. St. Jolm was 
also a member of the Commission on Solar and 
Terrestrial Relationships working under the Inter- 
national Council of Scientific Unions. He was elected 
an associate of the Royal Astronomical Society in 
1917. 

Mr. J. T. Ctinningham 

Of Joseph Thomas Cmmingliam, whose death 
occurred suddenly in London on June 5, at seventy - 
six years of age, it can with truth b© said that 
he, more perhaps than most, through fair weather 
and through foul, preserved his youthful keenness 
and eagerness for biological research to the very 
end of a long life. 

Born in London and educated at St. Olave’s 
Grammar School, Southwark, Cunningham went up 
to Oxford, where his career was brilliant. He was 
Brackenbuiy science scholar of Balliol from 1878-81 
and obtained first classes in mathematical modera- 
tions and in natural science. In zoology he was a 
pupil of Rolleston, who died in 1881. He was elected 
to a fellowship at University College, Oxford, in 
1882, which he held until 1889. 

After working for a time with Ray Lahkester, 
Cunningham spent the winter of 1882-83 at the 
Naples Zoological Station. His first publication 
(Q.J.M.S., Jan. 1882) was a review of recent work 
on karyokinesis. In 1883 he contributed to Natijbe 
a description of the Naples Station, the occasion for 
which, he says, was the new Department of Compara- 
tive Physiology about to be opened there. In July 
of the same year there appeared two papers on his 
first researches, dealing with the nephridia of Patella 
and Aplysia. 

Cunningham’s career as a marine biologist com- 
menced when, in 1884, after having been for a short 


time as.s.istaiit to the' professor of natural history at 
Edinburgh, he was .appointed d.ir 0 ctor , of John 
Murray’s fl.oatmg marine laboratory (the at 

. Granton, with Hugh Robert Mill as his, colleague for 
hydrographical research. From 1887 until 1897 he was 
naturalist to the Marine Biological Association of the 
United Kingdom, being stationed at Plymouth . until 
1895 and then at Grimsby. He published during this 
time his monograph on the so.le, which rem.ains '.a 
standard work, and also his book on “Marketable 
Marine Fishes”, in which much of his own research 
on the eggs and larvas of fishes was summarised in 
convenient form. After serving for a period under 
the Cornwall County Council as lecturer on fishery 
subjects, he moved in 1902 to London, where he was 
engaged in teaching zoology, being from 1917 until 
1926 lecturer at East London (Queen Mary) College. 

Cunningham was a regular attendant at zoological 
meetings and frequently took part in the discussions. 
Although in later years theoretical aspects of biology 
-were his chief interest, h© seldom failed to direct 
attention to significant facts not generally known 
to his audience which had either come under his 
own observation or, although recorded, had been 
forgotten. Wlien the present writer first knew him 
in 1892 his ‘Lamarckian’ outlook was already well 
established and he was always proud of the fact that 
he had received much help and encouragement in 
his study of the subject from Herbert Spencer. His 
own views were summarised in his book “Modern 
Biology : a Review of the Principal Phenomena of 
Animal Life in Relation to Modern Concepts and 
Theories” (1928), and his principal original con- 
tributions in “Hormones and Heredity” (1922), and 
“Sexual Dimorphism in the Animal Kingdom” (1900). 

Cunningham was much interested in the experi- 
mental side of Mendelian work, as well as in experi- 
mental physiology, and always had in hand experi- 
ments of interest of his own. So recently as 1930, 
when more than seventy, lie went to Marajo, in the 
mouth of the Amazon, to study the function of the 
external filaments which develop during the breeding 
season on the pelvic limbs of the male lepidosiren ; 
there he satisfied himself that the observations he 
was able to make confirmed a view he had previously 
expressed, that these filaments emitted oxygen to 
the eggs and larvae, which develop and grow in the 
almost oxygen-destitute water in a burrow in the 
sw^amp. E. J. A. 

Mr. H. W. Ciinton-Baker 

The death on April 19, at the age of seventy years, 
after a few days’ illness, of Mr. H. W. Ciinton-Baker, 
the Squire of Bayfordbury, removes a well-known 
Hertfordshire arboriculturist. Mr, Ciinton-Baker 
will be best remembered for Ms keen interest in 
conifers, which he had made the hobby of a lifetime. 
He became the owner of the Bayfordbury estates in, 
1903 on the death of Ms father. 

Mr. Baker’s love for trees was no doubt inherited 
' from his grandfather, Mr, William Robert Baker, who 
' commenced the . famous Bayfordbury pinetum in , 
1837. The Bayfordbury' cedars, planted in 1765 by 
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an ancestor, Sir William Baker, to commemorate the 
building of the house, are still among the finest, in. 
Great Britain., .The pinetum, which at one-time^ 
contained the best^ collect ion of conifers ■" in' the. 
country, was considerably enlarged by the late Squire, 
who from time to time made numerous additions to 
,it. , Just before the War he commenced -the formation 
of a new pinetum at BelFs Wood on another part 
of the estate, which lie had planted with conifers 
recently introduced from China and elsewhere. 

Between 1909 and 1913, Mr. Baker’s interest in 
conifers took a more definite shape, when he published 
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It is deeply to l>e regret la»f| that 'Mr, Itiior t|hi 
livi* to see its eoinplei ion , 


N ews 

Iron and Steel 

WhiEN" delivering the Christmas lectures at the 
Boyal Institution in 1925 on “Old Trades and 
Kew Knowledge”, Sir William Bragg took for the 
subject of one of his lectures the trade of the 
smith. One of the objects of this lecture was to 
show how science has been applied to one of the 
oldest arts, and what it has revealed. Somewhat 
the same subject, but under the more prosaic title of 
*‘Iron and Steel”, and dealt with in a different 
manner, was taken by Sir William Larke for his 
Briday evening discourse at the Institution on 
March 22, and this address is reproduced as a supple- 
ment in our issue this week. Within an hour, Sir 
William reviewed the whole history of the manu- 
facture of iron and steel, pointing out some of the 
outstanding landmarks, referring to some of the chief 
inventors and touching upon some of the great 
achievements rendered possible by the metallurgists. 

Since iron and steel were first used some thousands 
of years ago, and since iron was as precious as the 
crown jewels, many unlmown inventors all over the 
world have added their contributions to the art of 
iron making, but as Mr. Charles Schwab said, everj^ 
invention of fundamental importance in the modem 
iron and steel industry is British in origin. Such 
names as Darby, Huntsman, Cort, Neilson and 
Bessemer are well loxown, and the rise of the iron 
industry in Great Britain may be regarded both as a 
cause and a result of the so-called Industrial Revolu- 
tion. Since the Norman Conquest, said Sir William, 
there may be said to have been three main phases of 
industrial development. The first extended to the 
begiiming of the eighteenth century, when power 
was obtained from animals and men, the second 
lasted nearly a century and a half and may be de- 
scribed as the age of Iron and Coal, while the third 
phase, that of the development of metallurgy and 
alloy steels, has only lasted a quarter of a centiny, 
and we may be said to be at the beginning of a new 
era. Iron manufacture has profoundly influenced the 
standard of life in the past, and its effect on our 
social organisation is liltely to continue to increase. 


Views 

Dr. Irving Langmuir, For.Mcm.H.S. 

The many friends of Dr. Irving Litngiiniir wili iioiv 
with pleasure that ho lian just been n, foroigii 

member of the Eoyal Hoedeiy. It will he remeiiilM*reii 
(see Nature, p. 768, Nov. ISI, iMi wns 

.awarded the Nobel Prho for Clioi'nist.iy in 1932. In 
referring to this award, it wm pcIntcHi out fiiat it is 
to Irving Langmuir that w« owe the cxaMseptioii of‘ 
the orientated monolayin* an dm gtAt^e of iimtoriftl ni 
phase boundaries. A .clear and simple interpTOtoticiri 
was found for many of the phcmoim^na ocMHirring at 
interfaces, and new light was tlirowii on sncli varied 
subjects as tliermionics, heterogeneous catalysis 
and surface tension. More recently, Langmuir has 
been investigating the stability of oil lenses on water 
as determined by the nature of the monolayer of tIn -3 
interface, a problem with, many biological implica- 
tions. In addition, as the late Sir William 
first observed, the orientated iiioiiolayer on a metal 
surface plays an iinporta,nt function in luhricaDon. 
During the last two years, Langmuir has also iiiailf* 
the important discovery thal t}H‘se layiu's an* 
destroyed by the passage of a rnbhiiig siirfiico, btil if 
the film be made thick enougin self-rcpair is cffcc*tod. 
Finally, with .liis co-workers. Langmuir hjis 
investigating the cond.itio.ns of inohility of suhstuiu'cs 
adsorbed in monolayers on metal siiKsI rates, ono of 
the factors to be considered when the mlt^s of cainlyiic 
actions are under review. 

Prof. Max Weber, For.Mem.RS. 

The election of Prof. Max Carl irillielm WMhor as 
a foreign member of the Royal Society gi\a,\s welh 
deserved recognition to one whose iiitlueiiee on 
biological science is of oiitstaiiding import aiice. After 
earlier work on Crustacea, Drof. B^'eboj* soon ciitorcd 
upon his studies of fish, wliicli were eventually to 
bring him into the front rank of ichthyologists of the 
.day. His contributions to our knowledge of fish 
fauna have been very great and resulted" from his 
personal travels into the far north. South Africa and 
,the East Indian .Archipelago, The fruits of his 
researches culminated in liis coniprehensivo joint 
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work witli L. F. ck* I^oatifort on ‘'The Fishes of the 
Indo-Australiaii Archipelago’'' published in three 
volumes between 1911 and 1916, But to biologists 
in general, ^fax Weber is probably better known for 
his able leadership of the Dutch f^iboga Expedition 
in 1891)™! 90(1. This expedition covered a distance of 
aboTit 12,000 sea,, miles in the <lifferent basins of the 
East Indian Arehixielago, and w^as equipped with the 
best oeeanograj)hieaI ap^raratus of the time. The 
reports : of the pS'ldoga Expedition edited by Max 
Weber form one of the major contributions to the 
science of oceaiiographjr, and have filled a, large gap 
in our knowledge of the fauna of that region. Weber 
himself undertook the stud}^ of the fishes collected 
by the Siboga Expedition and published in 1913 his 
great volume, in which no less than 131 new species 
were described and 240 species recorded for the first 
time in the Indo -Australian Archipelago. This work 
he dedicated to his wnfe, IMme. Dr. A. A. Weber-van 
Bosse, wdio accompanied him on his travels and is 
herself a botanist of great distinction. Prof. Weber 
is also the author of the most comprehensive text- 
book on the Mammalia to be found in any language. 
The first edition of this ■work, “Die Saugetiere”, was 
published in 1904 in on© volume ; the second and 
latest edition, in two volumes, appeared in 1928. 
Taking a general view of the work, it is the most 
complete account in existence of the taxonomy and 
structure of mammals, liv.ing and fossil. 

Prof. Moriz Benedikt 

Prof. Moriz Benedikt, a leading Austrian 
neurologist, was born at Eisenstadt in Hungarj,^ on 
July 6, 1835. His medical education was carried on 
in Vienna, where he studied under Hju^tl, Briieke, 
Skoda, Oppolzer, Rokitansky and other well-known 
teachers, and qualified in 1859. During the period 
1861-75 lie was chiefly concerned with electro- 
therapy and neuropathology. Afterwards he turned 
his attention to a comparative anatomical investiga- 
tion of the brain in man and animals, and craniometric 
and iisychologieal studies. In 1899 he was appointed 
professor of neurology in the Vienna medical faculty. 
In addition to a large number of articles on neuro- 
pathology, most of which were published in the 
Wienei' medizirdsche Presse between 1869 and 1882, 
he wrote on anthropology, ophthalmology and 
otology. LDie his contemporary, Charcot, he took 
a keen interest in art, and a few days before his death, 
which took place on April 14, 1920, at th© age of 
eighty -five years, published an essay on Raphael. 
His name lias been attached, at Charcot’s suggestion, 
to a syndrome characterised by oculomotor paralysis 
on one side with paresis and tremor of th© upper 
extremity on the other. 

Electrical Units and the LE.C, 

The practical system of units now in use is con- 
sistent, in the sense that the product of a resistance 
in olims and a current in amperes gives a potential 
difference in volts ; but it suffers from the defect that 
the units themselves are not those which would most 
naturally be derived from the fundamental mechanical 


units. As a consequence, the product of current m 
amperes and potential differene.© in volts gives the 
power, not in the usual mechanical unit (ergs per 
second), but in joules per second, that is, in w’-atts. 
A degree of simplicity is maintained by making the 
relation between the practical and the absolute unit 
an integral power of ten in each case. We understand 
that the International ■ Electroteclmical Commission 
at its meetings last month adopted the proposals, of 
Prof. G. Giorgi (discussed in ISTatube of April 21, 
1934, p. 597) to regard these units as derived, not 
from th© centimetre -gram-second system, but from 
a metre-kilogram-second system. In this system, the 
unit of velocity is the metre per second, so that the 
kinetic energy of unit mass (1 kgm.) moving with 
unit velocity wmiild be 1000 x 100^, that is, 10^ times 
that of a gram moving with a velocity of I cm. a 
second. Thus the unit of mechanical energy on this 
system is 10’ ergs = l joule, just} as in the practical 
electrical system. 

It is clearly not sufficient to arrange that the 
product of current and e.m.f. shall give power in 
watts, but if a further relation is imposed, then the 
whole system — ohm, volt, ampere, farad, coulomb, 
henry, joule, watt and weber — becomes definite, and 
the j^owers of ten by which these imits are related to 
their e.G.s. counterparts need not burden the memory; 
they can be recovered at any time by a simple 
argument. For the additional relation required, 
Prof. Giorgi assigns the value unity to the present 
international ohm, and thus makes all the units on 
his system identical with those of the practical 
system. An argument in favour of this particular 
choice, rather than that of current or voltage, for 
example, is that dimensional formulae are appreciably 
simplified if resistance is taken as the fourth inde- 
pendent magnitude, in addition to length, mass and 
time. The Commission has at th© same time endorsed 
the resolution passed at Oslo in 1930, to the effect 
that permeability of empty space, should be 

retained in magnetic formulae as a physical quantity 
and not as a mere numeric differing from unity. On 
the other hand, authors are left free to use th© 
rationalised or iinrationalised formulae, according as 
the value which they choose to assign to the 
permeability of a vacuum does or does not absorb 
the constant 47r. 

Archaeological Discovery in Crete 

A DISCOVERY in Crete, of which th© intrinsic 
interest is enhanced by the recent publication of the 
concluding volumes of Sir Arthur Evans’s “Palace 
of Minos”, in which he deals with the Miaoan script, 
is announced from Athens. A dispatch from, the 
correspondent of The Times, which appears in the 
issue of June 28, states that Dr. Marinates, director 
of the museum at Candia, has aimounced that among 
antiquities discovered in th© Arkalokori district is a 
copper double axe on which is a three line inscription 
in characters not previously known in th© Minoan 
civilisation, but bearing some resemblance to those 
on the famous Phaistos disc. The antiquities with 
which this inscribed axe was found are dated at about 
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the, .sixte-entli century before- Christ, Bt period at 
which the, Minoan culture was at its zeniths The 
discovery is otherwise remarkable in. that it includi^ 
swords ,of exceptionally large sizie, which are said to 
b© greater in mimber than any other single find of 
swords ever made, in preh.istoric Europe., Associated 
with . them, were some hundreds of copper axes, a 
number of silver axes and twenty-seven gold double 
axes with golden shafts. The claim, that the newly 
discovered script is itself unknown, but bears a 
resemblance to characters known from the Phaistos 
inscription, constitutes the chief interest of the find ; 
though it has other points which will intrigue 
archaeologists. In the circumstances, its full publica- 
tion should be delayed as little as possible, even 
though this should entail postponement of full 
discussion. 

Soviet Stratosphere Research 

It is learnt from the reports in The Times of June 
27 and 28 that stratosphere research is very active 
in the U.vS.S.R. It will be recalled that the Russians 
hold the altitude record of 12 miles for manned 
balloons made by M. Prokofiev in October 1933, 
whilst the U.S.S.R. Stratostat, which crashed in 
January 1934, killing its occupairts, rose even higher. 
The present ascent, which was only of 2| hours’ 
duration, was made from Moscow on June 26, during 
which time the balloon travelled 100 miles due south. 
The commander -pilot w’^as M. Kristap Zille, who was 
accompanied by a physicist, Prof. Alexandre Verigo, 
of the Central Geophysical Observatory at Lenin- 
grad, and a mechanic named Prilutsky. It is stated 
that during the short flight the altitude reached was 
more than 9 miles and that the crew landed safely 
by parachute, apparently as an exercise. Prokofiev’s 
gondola was used, its instruments were landed intact, 
photographs of the earth were made and varied 
cosmic ray records taken. It is incidentally stated, 
though extremely interesting to hear, that the com- 
mander had made two other stratosphere ascents in 
June. 

London Transport Scheme 

Abeangements have been concluded between the 
Government and the Standing Joint Committee of 
the London Passenger Transport Board and the 
main line railways for the development of a transport 
scheme for London. On June 5, the Chancellor of 
the Exchequer announced to the House of Commons 
that a £35,000,000 plan had been concluded. In 
addition to the extensive schemes included m the 
Private Bill of the Transport Board, it is intended 
to electrify the suburban lines of the L. and E. 
Railway in north-east London entering Liverpool 
Street, and to extend tube railways to give new 
connexions between these electrified lines and the City 
and the West End. The high level at which Govern- 
ment credit now stands enables an Exchequer guaran- 
tee to be given of loans sufficient to enable the whole 
undertaking to be started at once. It involves the 
building of about 12 miles of new tube railways, the 
electrification of 44 miles of- suburban railway and 
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,Gas or Electricity for Domestic Heating? 

The question of whet 1 it r to litiit onr luifisns b\ 
gas or electricity m diseusHi*<i in iiii article in the 
Nmeteentk Cknturtf am! After of June b^\ Pn J’. W. A. 
Bone. He is naturally proud of the progrt^h**: iiuide 
by the gas mdusiry during the, piint. iiuiiclri*il years. 
He points out that tho ehMirieal industry is only 
fifty years old and has the atiractivi^iieAH and Kolf- 
confidence of youth, and so is apt It* iiriprew lue 
critical minds with its Rupirioriiy. Wta agrer* thiit' 
a London gas consumer buys as imieli potent iiil ln'id- 
for 8*lki. as wwdd cost an elecfcrkdty t^oiwuiiief m^tirly 
half a crown at Id. per unit. On the other hiiiid, 
every bit of the electrk*. lumt can bo utiliscHl, whilst 
an appreciable fraction of tlio gas boat pasm^n up the 
chimney. Electricians aro well iwaro of the rchitsve 
costs of gas and eloc tricity for heating, and where 
■ economy is the primary consideration, water heath ig 
by electricity is only advisable in certain cmob. Wo 
do not agree with Prof. Bone that a chimney k 
necessary for the suitable ventilation of bed- and 
living-rooms. Many systems for ventilating rooms 
have been devised. Possibly in a few years time 
chimneys will be considered relics of barbarism, and 
roof gardens wiil add to the amenity of Ii.fe, In 
London, many consumers now get their eieetrieity 
at O-Sd. per unit and are delighted with tlieir electrics 
heaters and cookers, even although tluy luivc' pre- 
viously had extensive experience of gas rings and 
fires. Electricians are contiiiuahy experiinenthig. just 
as are gas engineers; and are remedying some of the 
defects of the early installations. It is nenv etisti>iiiai;y 
to have the switch for the electric fin.' about, three 
feet above the floor so that the heat can be* regulated 
without moving an armchair. 

Institute of Physics Lectures at Manchester 

The amiual lectures on recent advances in pli^vsics 
arranged by the Manchester and District Loi*al 
Section of the Institute of Physics were hedd in the 
Physics Department of the Lhiiversity of Mhiiehester 
on June 24 and 26. The first lecture was given by 
, Prof. Franz Simon, who is now' working at the 
Clarendon Laboratory, Oxford, and whose researches 
on low temperatures are well known. He chose as liis 
.subject “Low Temperature Research-~™its Objects 
and Methods”, and . gave an account of recent ad- 
vances in experimental technique whereby tem- 
peratures of the order of a : fraction of a degree from 
. -absolute zero , may. be obtained. The principles 
; .underlying the. experimental methods were eonsidored 
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aad reference made to the peculiar properties pf 
certain substances at low temperatures. Prof. M. 
Polanyi, professor of physical chemistry m the 
Sfversity of Manchester, gave the second lecture, 

his subject being “Beaction Velocity and Thermo- 
dynamics”. He discitssed the general effect of pressure 
on the velocity of chemical reactions, using relations 
deiiced in accordance with thermodymamical prm- 

ciplps and referred among other thmgs to the altera- 
Son of to cquhibrium of reactions due to pressure, 
the grouping of reactions, and the connexion totween 
roactioTvelocity and the heat of reaction He also 
described recent work on the mechanism of lonogenic 
reactions. The lectures ^ere 7 ®^ 
members and friends, and were followed by helpful 
discussions of to various points raised. 


Chemical Industry and Water Problems 

The presidential address of Mr. Edwin Thompson, 

to question of water supply m Great Britam and ^ 
covered a wide range of topics m that connexion. 

Sr. Tlmmpson considered the problem of a national 
water policy to call for immediate mvestigation. _ He r 
Sored the spirit of localism which still maiufosts I 
ftself in connexion with every water supp y sche«ie 
of mWtude, despite the recommendation made 
nearly "seventy years ago by the Royal Commission 
of 1868 “that no town should be allowed to ^ 

priate a source of supply which naturally ge - 
aranhically belongs to a town or district nearer t 
such source, unless under special cnc^stances ; 
which justify the appropriation”. He said there is to 

much selfishness a“iong water undertakmgs, and to 

they could do much to relieve the needs of those t^o 

Lvenowatersupply. He went on to discuss anther 

of difficidties and problems which are associated with 
of supply : water poUution, rural reqmre- 
waste of water, the increase 
toing recent years of the per capitu consumption, 
diversion of supplies for canals, 

biological factors of storage, sewage effluents mto 
rivers, compensation water, etc. He 
endorsed the necessity for a survey of the water 
Purees of Great Britain and instanced from to 
report of the British Association Committee to 
example set in this respect by other nations. The 
Srof a water grid was dismissed. The valuation of 
waterworks for rating purposes has a serious financial 
bets on the admfflistration and working eiq.enses 
SrLde«akfag. The tonh.tloh o “ J'S “Si 
mittee of the Houses of Parliament to go f^y mto 
toe question of national water supplies made to 
confident that the anxieties and hardships of t e 

past year will never be repeated. 

The Annual Tables of Constants 

AT the conference of the International Union of 
Chemistry, held in April 1934 in Matod. xt_ w^ 
recommended tot a substantial part^of the funds 
flt toe disposal of to Union should be tran^erred 
to the IntLiational Committee of Annual Tables of 


Constants, in order to assist in the 
these valuable tables. Ttiis recommendation was 
passed unanimously by the Union’s oxecu ive in 
Paris in last October and confirmed by the national 
organisations representing the various countries 
adhering to the Union, such a.s Lerband Deiitscher 
Chemischer Voreine representing Germany, omi 
National Beige de Uhimie representing Belgnum, 
National Research Council, Division of Chemistry, 

representing the United States, and so on. The 
sum thus put at the disposal of the Committee of 
toe Annual Tables is 160,000 francs the ^ount 
indicates to importance which mternational chemical 
circles attach to the continuation of toe Annual 

Tables. This sum will be used up for prmtog the 

index of the second senes (vol. 6-10, 1923 1930), 
which is now ready. In return for this gift, the 
Committee of the Ammal Tables is going to put at 
the disposal of the chemical orgamsatioi^ adheimg 
to the Union a certain number of complete sets of 
toe Tables. 


Atmospheric Pollution 

The twentieth report on atmospheric pollution 
issued by the Department of Scientific and Industria 
Research (H.M.S.O., 5s. net) records observations for 
toe year ending March 31, 1934. This report, like 
its forenmners, shows tot preconceived notions are 
not always supported by measurement. If the con- 
ditions of sampling and test are valid, then to City 
of London has the most polluted atmosphere observed 
in Great Britam, and deposits of solids and tar show 
annual increase. Again, foggy weather, judged by 
measurement of ‘smoke haze’, appears to reach ^eat- 
est prevalence in Westminster, and some of the 
highest figures for sulphur pollution are also found m 
London observing stations. Some so-called mdustrial 
cities apparently have atmospheric condition much 
superior to those in London. London may, however, 
taL comfort from the fact tot comparable me^^e- 
ments show tot atmospheric pollution m Roila- 
delphia is almost twice as bad. Experience is recorded 
with the use of a ‘candle’ of lead dioxide for measurmg 

atmospheric sulphur compounds. Another interesting 

apparatus has been devised for recordmg the qu^tity 
of light. The light received by a photo-electric eeU 
develops a current which imparts to a condenser a 
charge. When this reaches a certain amount, it 
discharges through a neon lamp and causes an ortoary 
counter to advance one unit. The difference between 
toe records at the various stations is great, and it 
may be inferred that large improvements m atmo- 
spheric conditions are possible by using experience 

already known. 

Epidemic of Green Fiy 

We learn from to Ministry of Agriculture and 
Fisheries tot, in many districts in the southern half 
f of England, oats have suffered from severe infesta- 
3 tions by aphides or ‘green fiy’. Similar attacks on 
3 grassland have taken place in certain northern 
1 counties, including Lancashire. The insects occurred 
f often in swarms, smothering the crops and causing 
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much damage. The species concerned is a common 
on© which often causes local and temporary injury 
to grass. . Its appearance in epidemic form on 'cereals 
is quite unique in recent times, ' The reasons for the 
outbreak are . unknown, ■ but they are probably 
associated with the ■ relatively m.ild autumn and 
winter and the advanced condition of the crops. 
The standard control method would be the applica- 
tion of an insecticidal dust by means of a powder 
sprayer. The necessary equipment, however, is not 
available on many farms, and expenditure to meet 
this treatment seems scarcely justifiable in view of 
the damage that has already been done. It is probable 
that the aphids will shortly migrate, while natural 
enemies are already actively at work. 

Metals in Food 

The Society of Public Analysts has issued a useful 
'‘Bibliography of the More Important Heavy Metals 
occurring in Pood and Biological MateriaF’, the 
period covered bemg the years 1921—33. The elements 
dealt with are antimony, bismuth, cadmium, 
chromium, cobalt, copper, lead, manganese, mercury, 
nickel, thallium, tin and zinc. Each reference indicates 
the nature of the information to be found in the paper. 
The largest sections deal with copper, lead and 
manganese, which account for half the references 
quoted. The pamphlet (30 pages) can be obtained 
from the Editor of the Analyst^ 85 Eccleston Square, 
London, S.W.l (2a. to members of the Society ; 3^. to 
non-members). 


laternatioua! Geological Congress 
Pbeeimihaby arrangements arc fr«cii 

Moseovr for the meetings of tfjo lii!< !*• 

national Geological Congress, which is lo bf» held in 
the U.S.8.B. during the simiiiitn* of Ihf* y.'ar 

of the twentieth anniversary of tin* Hovioi f 
■ ment. ' It is proposed that the firnt half of Aiicu^! 
should be devoted to the ttPHsional 1 Im* 

special ' topics suggestcnl for disco. hi- ion iiiolmly 
petroleum, coal, ore-deposits, ran.* geo- 

physical methods, the Penniaii syst«*iri. tutoiiic and 
geochemical problems, the relationsliip t‘f iiiagniJitic 
rocks and ore-deposits to tectonich, and I lie histcan 
of geological knowledge. Tlirc‘e scries cd’ cxciiivkiiis. 
A, B and (7, are provisionally aiTaTigr*d, to take pliun* 
respectively before, during and after thci Si'‘Hsioim, 
the. whole programme extending from the bi^giiining 
. of July to the end of September, The A series inclutli^s 
exciirs-ioiis to the north {Fro*l‘ainbrinii and Khibiiia 
Complex) ; the Urals ; the miuth (i ‘*rimt‘a and Donets 
Basin); the Uolga Basin ; and the CiWiciisuH. The (7 
series are on a larger Hcalo and cover v«ny witlo 
regions. They are described an petroleum and Btmti- 
graphical (main oil distried-s ami l!entral AHin) ; 
Central Asia (stratigraphy, t4'etonic,H imd vt>lcani«‘, 
phenomena; transcontinontal (Ht.raligruphy, tccuinic.s 
a.nd economic geology of UralH to Sovied- Far Knsi ) ; 
and Tm.‘kestan-Bibcria (Perm, Altai and Kuznetsk 
More detailed descriptions will !h.^ given later, 
while inquiries are invited and should !)(5 addnw«td In 
the Organisation Committ.(xi tJ 
International Geological Congress, Mosco^v, 4, 
Kotelnieheskaya, Kaberezlmaya, 17, 


Principles and Design of Precision Gauges 

In these days of motor-cars, electric fittings and 
so on, everyone learns something of the value of 
interchangeability of parts and also experiences the 
disadvantage of finding that a part ‘will not fit’. 
The progress of manufacture, indeed, depends largely 
on parts being interchangeable, and in mass pro- 
duction it is absolutely necessary to place limits on 
the permissible variation from standard dimensions. 
This necessity has given rise to the system of working 
to gauges, a system which received a great impetus 
through the manufacture of vast^ quantities of 
munitions during the War, and which to-day is 
perhaps used most extensively in the manufacture 
of motor-car engines and other parts. From being 
a comparative novelty, gauging has become a matter 
of ordinary routine, while the making and testing 
of gauges has itself become an industry. There will 
thus be many persons who will be able to appreciate 
the pamphlet of Mr. R. J. Foster on “The Principle 
and Design of Precision Gauges for Interchange- 
ability” recently issued by the Association of 
Engineering and Ship -building Draughtsmen, and 
published by the Draughtsman Publishing Co., Ltd. 
(2^.). In this the reader will find sections on toler- 
ances and fits and limits, plug gauges, pin gauges, 
external and internal gauges, height and depth 
gauges and comparators, together with many sketches 
and useful notes* ■ 


A Recent Sunspot 

A FAIRLY large group of sunspots has recently bec*u 
visible whilst crossing the sun’s disc on June 23-4 iily 
6 in long, 305° and lat. 24° S. Its area on June 2S was 
1000 . millionths of tlie sun’s Jiemisplicro, of which 
850 millionths was the area of tho leader spot. Wht*ri, 
near central meridian passage, which occurred on 
June 29*9, the group w*as visibio to tiio naked «\ye. 
Though itself not a return of an individual of 
the previous rotation, the recent spot represc‘nt.ed 
continuation of localised dist-urbanc'r* which has bct‘u 
■ apparent for the last two months in this pH,rt of thfi 
solar surface. In an ordinary telescope, tlie group 
has been an interesting object with conspit-uous 
‘bridges’ across the leader spot hi particular. Tie; 
spectroscope offered, as usual, a further range of 
observation. On June 26 at 8^^ 45^^ a briglit 

eruption took 'place that was observable xisuall}’ in 
the hydrogen 0 line of the solar spectrum and should 
have been possible to photographic records in the !i 
and K lines of ionised calcium. The spectrolielioscopc 
showed with perfection the contour of tlie areas of 
the brhliant hydrogen (Ha) emission and the dark 
filaments of gas bordering them at a later stage. The 
largest radial velocities measu,red at Greenwich for 
the absorption filaments were 20 km. a sec. outwnuds 
and 60 km. a sec. inwards to the' sun. On June 29 
. at about -8^ 45®^, several .moderately large radial 
{Gmtinu&i. an p. 27.*) 
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Iron and Steel* 

By Sir William J* Larke^ Director of the British Iron and Steel Federation 


N O single element lias exercised such a pro- 
found iiifiiieiice on the social organisation 
of manldiid as iron. To-day, directly or indirectly,, 
it enters into every moment of our lives, sleeping 
or waking ; the production of oiir food, our 
clothing, our homes,, our furniture ; and without 
it modern transport hy sea, land and air, the 
distribution of gas, water and electricity, in fact 
all the amenities of modern civilisation, would be 
impossible. We are still in the Iron and Steel Age, 
and likely to become more and more dependent 
on them for our material well-being. 

Fortunately Providence has ordained that 444 
per cent of the earth crust consists of iron in 
various forms. ' Though widely scattered, it is 
found in varying degrees of richness in iron con- 
tent from a trace up to 60--70 per cent. It is 
usually only described as iron ore when the iron 
content is at least 20-30 per cent, as the iron 
is too costly to extract with smaller content., A 
feature of all early iron production, owing to the 
difficulty of obtaining a high temperature, which 
in primitive furnaces seldom exceeded 1,100^ C., 
was the use of iron ore or sand of high iron con- 
tent, a fact which limits the area likely to have 
given, birth to the iron culture. 

^Tlie cfualities of iron were aptly described by 
I)r|Ure in his “Dictionary of Arts and Manii- 
faclures”. "'^Every person,” he sa,ys, “knows the 
manifold uses of this truly precious metal. It is 
capable of being cast iix moulds of any form, of 
being drawn out into wii’e of any desired strength 
or . tmeness, of being extended into ' plates or 
sheets, of being bent in every direction, of being 
sharpened, hardened or softened at pleasure. Iron 
accommodates itself to all our wants, our desires, 
and often mur caprices. It is equally serviceable 
to the arts, to science, to agriculture, and the 
same ore furnishes the sword, the ploughshare, the 
cannon and the bomb.' It is a medicine of much: 
virtue and the only metal friendly tO' the human, 
frame. The ores, of iron are scattered over the 
crust of , the : globe . with . a beneficent profusion 

^ Friday evening discourse delivered at the Eoyal Institution on 
March 22. 


proportionate to the utility of the metal.; they' 
are found under every latitude and. every zone, 
in every mineral formation and are dissem,mated 
in every soil.” 

Iro.n beads and other articles have been dis- 
covered under conditions' indicating that iron was 
knovm as a precious metal in Egypt . at ■ least 
4,000 B.c. A sickle blade found by Beigoni under 
a spliinx at Karnac, and a portion of a cross-cut, 
saw found in one of the pyramids by Colonel Vyse, 
estimated at 3,000 B.c., are the earliest evidence 
of its use for purposes other than ornamentaL 
Such early iron has been proved to be of meteoriq 
origin, and indeed the word iron in most cultural 
languages is derived from a root meaning ‘some- 
thing hard from the sky*. This acceptance of its 
origin was very widespread. Aooordiiig to Zimmer 
and others, de Cortez, whilst in Mexico in 1519--21, 
found that the Aztecs possessed knives and 
daggers of iron, which were prized higher than 
gold, being of great rarity ; but they had no 
knowledge of how to smelt it, and when asked, 
stated that the material came from the sky.' 

Zimmer in liis paper on meteoric iron . points 
out that as meteoric iron contains 3 per cent of 
nickel, the ancients possessed a steel which (when 
they were fortunate in- the mass they used, as it 
was of rery unequal constitution) was ,not avail- 
able to mankind by a manufacturing process until 
1890, He points out that 99 per cent of the then ■ 
(1916) known mass of about 250 tons of meteoric 
iron is ductile. It was not, however, until a 
famous fall of meteorites was witnessed at L^Aigle 
in Normandy on April 26, .1803, by thousands 
of people, that the celestial origin of meteoric iron 
was. generally accepted in modern times. Such, 
iron Gonta..ms iron, nickel, copper, cobalt, phos- 
phorus, and in most cases in addition sulpliiir, 
carbon and silicon, so that it is a highly complex 
alloy. There is little doubt that all the early iron 
in North America up to the, fifteenth century was 
meteoric in origin. Man doubtless discovered the 
existence of terrestrial iron through the accidental 
. fusing of ore in a camp fire, but there is ho evidence 
to show at what date. 
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•; Earliest remains indicate that the smelting .of 
iron was known, in India approximately 1>400 B.o. 
.and ' the „ discoveries at ' Hallstatt in Styria, and _ , 
Carinthia (the' Roman Noricum), in the famous 
cemetery, where, some thousand ..graves have been 
investigated,: fixes the date of a highly developed 
iron culture at approximately 1,200 .b.g. ' The im- . ■ 
portaiice of the Hallstatt finds is that examples 
of .bronze and iron weapons found sid.e. by side, 
-exactly the same in shape and design, show they 
were made in a transition period from the Brotize 
to the Iron Age. ■ Dr.' Percy in his great work . 
on metallurgy pointed out that the Iron Age must 
have preceded the Bronze Age, since- it w^as 
obviously easier for primitive man to have smelted 
iron than to have made an alloy of copper and 
tin ; but it is suggested that bronze was almost 
certainly the result of the smelting of an ore of 
copper and tin found in the same mine, and that 
the alloy was not until later a controlled mixture. 

The evidence in favour of either centre, Europe 
or Asia, as the birth-place of iron smelting is of 
necessity speculative. It is significant that both 
iron and steel are indiscriminately referred to by 
ancient writers in describing the material, and 
there is no doubt that, in the early processes of 
smelting, iron of varying degrees of hardness and 
varying qualities was produced. 

Early remains indicate that the fii'st iron 
furnace consisted of a hole in the ground lined 
with clay, in which were set alternate layers of 
charcoal and iron ore. The product was a mass of 
spongy iron mixed with slag and charcoal, which 
had to be reheated and hammered to eliminate 
the impurities and render the metal fit for forging 
into weapons and tools. The resulting metal was 
no doubt soft, and it is recorded of some of the 
ancient tribes who were iron workers, that when 
fighting the Romans, who were then armed with 
bronze, their weapons frequently bent and re- 
quired to be straightened.* The production of 
steel of a high quality under controlled conditions 
seems to have been established in India several 
centuries before the Christian era. 

According to Colonel Belaiew, wootz, the steel 
from which the famous Damascus swords were 
made, was produced by a crucible process. The 
spongy mass of iron produced from the furnace 
was broken up, remelted in a crucible with char- 
coal, allowed to cool, and then reheated and 
hammered several times ; finally being hammered 
into small cakes about 5 in. in diameter and | in. 
thick, called wootz, which was then an article of 
merchandise carried from India to Damascus and 
to Toledo in Spain. This process produced a 
beautiful steel for the purpose, which, when etched 
with acid, developed a blue watermark known as 

* Polybius’s account of Addtia 223 B.o. 


Damascening. Its const it iil ion 
steel of approximately (1*9 per i-eiii 
containing segregations of glassdiard oarbye of 
iron, ceiaentite (Fe/b, which in I lie o' 

production had beeemu* Ihii' i 

gave the. swords remarkalile ilcxihility wlimi 
tempered, and the glass-iiard ^phertfNl.i! |niiii«‘ic‘- 
of eementite took and retaincsi a veqv simrii mliM, 
Between the soft weapons of the early Iroii \ge 
in Europe and the more highly liiiihlimi ot‘ 
the early productions of India, iliere is ilie com- 
plete range of i|ualities in iron and sha*! wliicli 
ultimately led to the transitioii fioiii the Dnmze 
x4ge to the Iron Age. The hard bronze weapons of 
the Romans were at least a match for those of 
soft iron produced ilircM/tly from the ore : hut as 
the production of steel became mure geiicrah tin* 
steel weapons were able to piert'c hrcmze armour. 
The importam*e of iron for wmipons was reef>g- 
nised by. tlie Etruscan King Porsciia, oll7 me., 
who ■ in t!ie conditions of pejitie pruliihited flic 
Romans from osing iron, exc-ept for agrimiliiiral 
purposes. It seems evident iron and steel 

weapons displaced bronzt* a ft -nr I\lnr{irh«>!}, ap* 
proximatoly 400 b.c. About the period the* 

Phoenicians established eokmit^s in Hpain ant! 
introduced iron making as followed by the Urcahs, 
and during the second century B.c;. Spain heearne 
the greatest iron centre, and remained ho fiir < cen- 
turies. The Romans during the Ket*oiid eemtur}^ 
B.o. adopted Spanish swords, and Toledo blades 
were famous long before the Christian era. There 
was a great belief at this period in the efiieaey of 
the qualities of certain waters, particularly tht? 
River Sale in the north of Spain, for tempering— 

. a belief that has been revived even in inodeni 
times, wdien competitors of Sheflieid ha.ve atiri- 
buted qualities to the local water whiclj wercs tlic^ 
result of the a'bilities of the local people. 

Although examples of the Hallstatt iron weapons 
. have been found in Great Britain, and according 
■ to Ault were the cause of the people tvirniiig tlieir 
attention to iron, the Iron Age seems to Imve 
commenced here about 400 b.c. The iron iiiines 
of Sussex W'-ere famous iiiitii the eighteenth cen- 
tury. The advent of iron tools for wood working 
and for agriculture converted man from a hunter 
to a farmer, and thence to a capitalist as lie 
accumulated at first stores of grain, and tlieii 
more and more tools. It was at this stage that 
iron assumed its first economic importance. From 
-this period until the eighteenth century its in- 
fluence and importance 'with regard to social .and 
.economic development : was of the same character, 
though : increasing' .in .degree. . '. The furnaces in 
which the .ore was smelted with charcoal, con- 
.sisting of holes inythe ground 'with goat skin 
.; .bellows, gave way, to structures reared above the 
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groiiiidj, ill which were inserted tubes or tuyeres 
for the blast. These structures w'ere called bloom- 
erieSj from the Anglo-Saxon bhma, a lump. ■ They 
were adopted by tlie Romans and ultimately used ■ 
with water-driven beliowsy and, hammers for forghig 
or refining the iron. This met'hod of production 
coiitiniied well into the seventeenth century. 

During the period of the modern history - of 
England,, that is, from the time of the Norman 
Conquest, there may . be said to have been three 
main phases of industrial deveiojimeiit. The first, 
and longest phase lasted untii the early part of 
the eighteenth century, be.iiig the era in. which 
physical force was only obtainable from the 
stre.ngtli of horse and man. It was the era in 
which the influence of iron became important as 
an adjunct to wood, in forming the manual tools 
for agricultural and . structural purposes. The 
second industrial phase lasted nearly a century 
and a and may be described as the age of 
iron and coal : "while the third phase, that of the 
deveiopinent of metallurgy and alloy steels, has 
oniy lasted a quarter of a century, and "^ve may 
be said to be at the beginning of a new era. 

In the seven centuries of the first period, iron 
was too costly for general use, except in a very 
limited way, and it’S niiiin use was service in war. 
But so early as the ninth century, the iron horse- 
shoe had bee,n introduced — an invaluable adjunct, 
which not only adapted the horse to work in 
regions other than grass lands, but greatl}^ in- 
creased his effective pulling power. 

The large-scale development of the use of iron, 
even in the form of manual tools, was delayed 
due to the difficult^r of producing it. 

TOiile copper can be melted at a temperature 
of 1,100‘^C., and some of the bronzes at a much 
lower temperature, it requires at least 1,600^^ to 
melt steel. Until the difficulties involved in 
producing material at such a high temperature on 
a .large scale were fi.naliy solved, the use of iron 
was confined to the most essential needs of agri- 
cultural implements and arms. At the same 
time, it must be recognised that, except as a 
means of improvii.ig the efficiency of manual tools 
and producing them in greater quantity, the need 
for large-scale production had' not arisen and 
could not arise until the advent of the Machine 
Age ill the,, eighteenth century. 

Cast iron was not used in Europe until about 
1340. In the reign of Edward III, iron was of 
such importance that an act was passed pro- 
hibiting the export of any iron, whether made in 
England or previously imported, under penalty of 
forfeiting twice as much to the king as was taken .. 
out of the country. According To Parker, the iron 
pots, spits and frying pans were classed among 
the Crown jewels. 


Cast .iron was largely used for cannon.^ and 
cannon shot, wiiich were exported from Ilsenberg 
. in Germany in the fifteent,h century ; iro,n stoves 
■ were .cast in Alsace in 1490. A small iro.ii. industry 
grew up in the wealds of Kent and Sussex, where 
iron ore and timber were both ava.ilable ;■ but ..it 
gradually acquired a national importance 'with, the 
advent of cast iron in the sixteenth' ceiituryj and 
- became . notable for , the production of cannon 
which were exported to, other countries. . In factj^, 
■complaint was made that B.ritish cannon ware 
used against E.ngiand in the wars wi.th Spain in 
the sixteenth century. 

Generally it may be said that the iro.n industry 
. had for some centuries exercised great . influence 
'on the development of civilisation. So far as it 
gave predominance to any particular people over 
others, it was mainly in the .production and 
improveineiit of arms and agricuitiire. Having 
regard to its limited use, the industry had reached 
a considerable magnitude in England in the 
sixteenth century. As timber was urgently re- 
quired for shipbuilding, legisiation was enacted, 
restricting the production of iron and encouraging 
its importation. This was so effective that, while 
there were 300 furnaces recorded in England in 
1665, these had been reduced to 59 by 1740, 
In 1750 a petition was made to Parliament by 
the tanners of leather in and about the town of 
Sheffield in Yorkshire, against the bill encourag- 
ing the importation of iron from the American 
colonies, on the grounds that if English iron were 
not produced, the tanners would be deprived of 
the oak bark, which was stripped from the oak 
before it was converted into charcoal. 

Thus even towards the middle of the eighteenth 
century the iron industry in Great Britain was a 
deca jdng one, iron and steel being largely imported 
from Europe and the American colonies. But at 
this time commenced the most remarkable de- 
velopment of our material civilisation. Abraham 
Darby at Coalbrookclale had been experimenting 
with the use of stone coal in the production of 
iron, owing to the limitations of the use of char- 
coal. In 1735 he used coke in the blast furnace, 
and this date marks the birth of the modern iron 
and steel industry. The blast at this time was 
still created by the use of bellows driven in many 
cases by a water-wheel. Dud Dudley had claimed 
to have smelted iron with stone coal in 1620, but 
never brought it into general use (see Natube, i 
134, 842; 1934.) j 

The scale of the industry in England may be j 
gauged from the fact that the total production j 
of iron in the year 1740 was only 17,350 tons, | 
which' was the second highest production of any j 
country in the world, Sweden then being thel 
highest, owing to her ' large' resources of timber;] 
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TMs has enabled Sweden to-day to mamtain her of the charcoal furnace in iHOll was <ii Uic 

supremacy in the production of charcoal iron, of 700 tons a year, the coke luniaces muc ^ ^ 

She possesses no natural supply 'of stone coal '' time producing appimimatcly ptio a yi-r.r. 

Darby’s use of, coke for smelting instead of. The average produelioii i)id:hed>last.hi!isaoiMo.day 
charcoal gradually spread over the whole country, in Great Britam/s 00,000 tons a luriiaco^ a yiaiia 
and by 1760 was common practice. This had the and there are single fimia.ces in ^i^rppraiioii 
effect .of' transferring the iron industry from the ducing 4, 000-5, WO tons a- week. are some 

wo,oded, districts of the wealds of Surrey, Sussex on the Continent, and in India, prodiieiiig iieari\' 
and Kent, immediately to the Black Country, and twice as .much as this. 

'finally, to the other coal districts of South. Wales, The size of the blast furnace is governed lo-da\ 

.the no.rth.east ,coa,st of England and Scotland, by the market requirenitmts of the 

'The full advantage, however, , o.f Darby’s method ■ duct, and in Great Britain'— the lurtli-plaeeyjf the ^ 
could .'not be obtained by the inefficient water- modern iron, and steel indiy try— there is still 
driven .bellows then available. By a remarkable madea wider diversity in qualities of ire a i and steel 
coincidence, Watt developed Ms improved steam products, than in any other _ conn Iry iii the world, 
engine ill 1769.,^ This development was facilitated by The volume of product ion in Greiii Britain is now the 

the improved production of iron by Darby, but fourtlihighest,but is still only oiicqiiiirter in wliiint* 

Watt’s engme made available to the iron industry of the normal prodiietion of the CiiitcNl Hliib's. 

vastly increased blowing power, thus- increasing ^ It shoiiH be mentioned that the inost ifrrfwnl ant 
the possible temperature in larger furnaces, and results of the technological irn])rovi;*!iieidH in the 
.modern blast furnace development became possible, blast furnace have been the rcduidirni iii^ llio 

The blast furnace is the most economic means quantity of fuel required. The invention of tlici 

of extracting iron from its ores. The iron is hot blast by Neilscm in 1828 in Scotland r<'*diii*c(l 

contained in the form of oxides, or in some cases fuel consumption from nK)re than 8 fons of coal to 

of carbonates, mixed with a gangue material eon- 5 tons per ton of pig iron prodiK*ed, mat In' IH40 ^ 

sisting mainly of silica. The furnace is' charged the average quantity ha,.d fiil,!eii to 3| 

with iron ore, coke and in most cases, depending very much lower in many furnaces. Tlui con- j 

on the nature of the materials used, limestone, sumption in modern practice depends on the » 

The iron oxide is reduced chiefly by the gas nature of the ore used, and partieiilarly its iron 

passing upwards through the furnace, wliich content ; but under suitable conditions with suit- 

contains carbon monoxide produced by the intro- able materials, 1 ton of pig iron has been proi iiiced 

duction of hot air at the bottom of the furnace, with a consumption of 15 cwt, of coke (equivalent i 

The lime produces an easily fusible slag with the to say 22 cwi-. of coal). ; 

gangue materials of the ore and, as the materials Referring to the enormous increase in tlie ; 

pass by gravity tlirough the furnace, they reach capacity of blast furnaces, it should be noted that 

the hearth at the. bottom in a molten state where in 1878, when the average annual production of j 

they separate naturally into two layers, the lower ' pig iron per fonmee in Great Britain wus ap- 

being molten pig iron and the upper slag. The proximately 6,400 tons, there were 948 furnaces, i 

final elimination of the oxygen contained in the whereas to-day there are actually only 96 in blast - 

. iron takes place in the hearth. Two tap holes are with an average production of 60,000 toms a. y'dir. | 

'.provided in the hearth, one above the other. ■ So- late as 1920 there were 481 fiinuK;es in i 

. .From the .upper,, slag .can be withdrawn, and the .existence, 284 in blast, 'with an average annual ] 

pig iron flows by gravity from the lower. The output of 28,000 tons. 

- iron thus produced contains about - 4 per cent of It is not an exaggeration to say’^ that the Alacbioe 
carbon, varying proportions of silicon, and small Age and the Industrial Revolution -o^ve tlieir birfh 
a; percentages of impurities such as sulphur and iDhos- to the inventions of Darby and Watt, since by" 
phoriis,. depending upon the ore used or purpose making iron m.uch more. read.ily available, ilio 
for which the iron is required. Other elements may inventions of that very remarkable period of 150 ' ; 

;be . introduced, if. required, by including' suitable years from the middle of the eigliteeiitii to the end 
materials in the burden charged at the top. of the nineteenth century were made possible which 
. -. Blast . furnace .practice has been enormously resulted in the replacement of handicraft ,by 
improved, but ..the ./fundamental principles remain ma'cMnes, and revolutionised production... 
identical with:tho-se which have characterised the, . .The production of individual iiidustiries rapid.ty , 
production ...of cast iron since the fourteenth cen- ' increased with the application of the steam -engine 
tury, the earliest period in- which it was known, and machinery beyond the absorptive capae.ity of 
But whereas a single furnace could only - produce, „ accessible markets, in' view of ; the limitation of 
even so late as the end of the seventeenth century,. . transport. Thus, .on the .introduction of railways . 
less than 200 tons a year, and the average output in 1825, there existed a surplus of production in 
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many centres of the country^ awaiting distribu-. 
tioii. It was the &ct that industrial production 
had overtaken the iiniiiediate consuming power of 
the eoiniiiiiiiities accessible to the producers that 
created for the railways such a period of feverish ■ 
activity and prosperity. 

The eonstriiction of the railways absorbed the 
greater part of the iron and steel production, even 
up to 1881. In that year, out of the total x^roduc- 
tioii of steel in Great Britain of 1,778,000 tons, 
1,000,000 tons was used for rails alone, and in the 
United States, which in the same year produced 
1,000,000 .tons of rails, the total steel production 
was only 1,588,000 tons. 

Early railway development was based entirely 
on iron. While the development of the rail track 
had piassed througii the stage of a flat timber 
wagon way with flat -wheels, followed by an edge 
rail in timber, in the hrter stages covered with 
iron, with flanged wheels, it was not until Jessop 
introduced the edge rail, which consisted of cast 
iron rails 3 ft. long by I| in. with a raised head 
and flanged wlieels, in 1790,. that the modern 
railway tra.ck may he sai.d to have been born. 

It is of interest to note how the use of iron 
has passed from what might be termed wrought 
iron in the prehistoric and early historic period, 
to the more frequent use of cast iron, particularly 
after the advent of xibraham Darby. It was not 
until 1784, mtli the invention by Cort of the 
grooved rolling mill for roiling iron bars, and of 
the puddling furnace for converting cast iron into 
what is now caled vuroiight iron, that the forged 
material again became of prime importance. 

In 1805 wrought iron rails were produced 15 ft. 
in length, which was a great advance over the 
cast rails, which could only be made at that time 
about 4 ft. long. Wrought iron takes its name 
from tlie fact that the iron is refined in a plastic 
state and never allowed to become molten, the 
grains of iron being welded and wrought into 
shape by a knead, ing process, either that invented 
by Cort of puddling pig iron, or by direct reduc- 
tion from the ores, the resultant spongy mass 
being frequently hammered and reheated to 
eliminate slag and ash, as hi ancient times. 

•The Delhi Column is perhaps the most remark- 
able example of ancient OToiight iron extant. It 
was erected by the ■ Majaraiah Dhava about a.d. 
320. This column -weighs 6-| tons, and is 24 ft. 
long, 16-| in. in diameter at the foot,' and 12| in. , 
at _ the top. A sample of the material has been 
analysed by Sir Robert Hadfield, and proved to 
be iron of an extraordinary high purity— no less 
than. 99*72 per cent. ; The means by which so- 
massive an object, of a material of such high 
quality, could have been produced 1,600 years 
ago are still a matter for conjecture. 


The metal part of, -wrought iron is' pure ferrite 
crystals. Interspersed between th6,in are mi.nute 
threads 'of slag. Slag. Is not in this case, an im- 
purity, because it coiifer.s upo.ti wrought iron its 
powers of .resistance to corrosion.. Wrought iron 
is easily forged, and lias , been used for some of the 
most important structures in the world, notably 
the two bridges over the Mena! Straits, Telfo.rd's 
suspension bridge in .1825. and Stephenson^s 
tubular railway bridge, 1850. The latter consists 
of two wrought iron tubes each 1,510 ft. .long. 
x4s a testimony to the resistance to corrosion of 
wrought iron, it may be mentioned that only a. 
few Ihiks of the suspension bridge have needed 
to be replaced, and none of the plates of the two 
tubular tunnels. The weight of wrought iron in,: 
the tubular bridge is 10,540 tons, a very remark- 
able structure, having regard to the period in 
which it was erected. 

At about the same period Robert Stephenson 
built the high-level bridge at Newcastle across 
the Tyne. This is one of the largest cast iron 
structures in the world. It was opened by Queen 
Victoria in 1849, and carries both road and railway. 
The total length of this bridge is 1,337 ft. It is 
112 ft. above high-water to rail-level. There are 
six spans of 125 ft. each and the lower roadway 
is 22 ft. 7| in. below the rail-level. The total 
weight of iron used is 5,050 tons and the total 
cost was £243,000. Cast iron is still an inaporfcant 
structural material ; the tunnels of the tube rail- 
wa^^s and the Mersey tunnel are lined with oast 
iron sections ; no less than 80,000 tons of cast 
iron were used in the construction of the Mersey 
tunnel. 

In 1850, steel was only made in small quantities 
in crucibles or by cementation, which were long 
and costly p.rocesses. According to Bessemer, 
this steel, when rolled into bars, was sold at 
£50~£60 -per ton. He desired to produce a metal 
having the mechanical characteristics of wrought 
iron, which could be run into an ingot mould in 
fluid condition. After years of experiment, he 
finally developed the process associated with Ms 
name, the deearburisation of molten iron by blow- 
ing air through it in a vessel called a converter. 

This invention by Bessemer marked the birth 
of the modern Steel Age, „ as , it , made steel 
available in quantities much greater and at a cost 
much lower than was possible in the case of 
wrought iron. For many purposes steel im,ine- 
diately proved a superior material, being harder 
to wear and stronger mechanically. It could also 
be cast, rolled and forged and was thus able to 
meet all the demands of the engineers in its applica- 
tion to the production of structures and machines. 
The first Bessemer steel rail was rolled' at Dowlais, 
Glamorgan, and laid on the main hue of the 
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Midlana Bailway at Derby in 1857, and it proved 
to^ have some twenty times the wearing life of 
fexistirig iron rails. 

About 1860 Siemens, developed a regenerative 
furnace, in connexion with glass-making. Faraday 
delivered one of , Ms last lectures' in the Royal.. 
Institution in June 1862 on the simplieity, power 
and economy of the regenerative open, hearth 
furnace, but it was not until 1865 that the hrst 
experimental plant was erected, by Sir William 
Sieniens at the Sample Steel Company, Birming- 
ham, and the furnace for making steel was put to 
. commercial use. 

The open hearth Siemens-Martin process was 
developed by Siemens and Martin in 1864-67. It 
had the great advantage over the Bessemer pro- 
cess that, whereas the refining in the latter took 
20-30 minutes and the degree of refinement was 
a matter of empirical judgment, in the case of 
the open hearth process the time required was 
at least eight hours and the degree of refinement 
and quality of the product could be tested by 
means of samples during the process. The result 
was that a more consistent quality of product was 
obtained, and the open hearth process ultimately 
displaced the Bessemer process in Great Britain. 

It is interesting to note that with improvements 
in the process and particularly the control of the 
qualities of pig iron, which is the key to the 
control of the quality of the resultant steel, the 
Bessemer process is again being used for many 
purposes in Great Britain. For the past fifty 
years it has been supreme on the Continent. 

The next great advance in steel production was 
the invention by Sydney Gilchrist Thomas in 
1877 of the basic process. Thomas originally 
intended to be a doctor, and was preparing for his 
matriculation at the age of seventeen years, when 
his father died. He was thrown on his own re- 
sources and accepted a junior clerkship at Bow 
Street at a salary of £90 a year. He devoted his 
spare time to the study of science, principally 
chemistry. Mr. Challenor, in a course of lectures 
at the Birkbeck Institute in 1870, said : “The 
man who eliminates phosphorus by means of the 
Bessemer converter will make liis fortune.’’ This 
fired the imagination of Thomas. Working under 
great disadvantage in co-operation with his cousin 
Gilchrist, who was a chemist in a works in South 
Wales, they ultimately succeeded. His paper on 
the process, however, in 1878, before the Iron 
and Steel Institute, was actually not read for lack 
of interest until an adjourned meeting in 1879. 
However, this invention was taken up in that year 
by Messrs. Bolckow Vaughan, of Middiesborough, 
who were already producing steel by the original 
acid Bessemer process and desired to use the 
Cleveland ironstone which was not suitable for 


that' process, Mit the use of which wa.H reiidt^nn! 

possible by Thomas’s iininitioiL 

It should, be Biateci ilia! the aeid 
not eliminate tlm sulpliur and pho^pliorus Irfiin 
the iron. For this reiiBoii tht‘ niatorialB ‘'hargctl 
must be of a high degree of piirily, |Kirih‘ula,rly 
■with regard to sidpluir ami pluisplioriH ruumai. 
as these two eleineiitB have* a th le!t*rioii< tdhai uii 
.the quality of the firiisltefl bIoM. The 
charged may be either pig iron or steel si'rap i’tf 
.■suitable quality, or both. The hasic* prMet/ss, as 
invented by Thomas and Clilehrist, reiii«»\'es phos- 
phorus through the action of a Iwsie s!a‘i largely 
consisting of lime, aiui the sulphur parlly by the 
slag and partly by the action of inanganesc^ eon- 
taiiied in the basic pig iron. When the si etd has berm 
cast from the furnace into the laflle. any residua! 
ox 3 ''gen Is removed by the addition of ahiiiiiiniiiii 
or Bome similar siiitahle rcagcail . 1 fdera rl airisat ioti 
has been carried out to a greater than is 

required, the carbon content may hroiiglil nyt 
to the reqnmul figure by the addition oranlhracitc 
.in the ladle; also other elements as may he 
required are frequently added in the saiiu^ manlier. 

■ B}^ far the most Important jmmc‘diate re«u!l of 
Thomas’s invention was its adoption on the 
Continent, as it rendered possiblo the mv- of thtj 
large deposits of higli ph,os'|)h,c)rio ores ■ in -■y.sju.jcs 
and Lorraine. The res'iilt has been tlie ap|:)lii.*Mtion 
of the basic process to open iiearth practice and 
the consequent enormous increase in the product ion 
of steel throughout a large. part of the eivilisiMl 
world, as can be seen from the growth of ’world 
production, with a rapidity which lias liad an. 
influence, the importance of \?hich can scarcely be 
exaggerated, on the deveiopnieiit of population 
and. improvement in. tlie standard of life. 


United Kingdom and World ruoDrorioN of 
Pig Iron a.nd Steel 

(in millions of Ions) 


Year 

PIG IRON 

STEEL 

World 

U.K. 

'World 

U.K. 

1S35 

1-88 

1 -oo 



1845 

2-95 

1-51 





1855 

5*06 

3-22 




1865 

8-97 

4-82 




1869 

11-10 

■ 5 ‘45 

0-42 

il-Ut 

1875 

13-61 

6*37 

1-79 

ij*71 

1885 

19-33 

7-42 

6-19 

1 -89 

1895 

28-50 

7-70 

16-65 

3-26 

1905 

53-24 

9 -61 1 

4p22 

5-81 

1915 

,59-70 

8-79 : 

65-57 

8 -55 

1925 

75-69 

6*26 i 

88-93 

7-30 

1929 

97-35 i 

7-59 ; 

118-37 

9 -64 

1931 

54-73 

3-77 ! 

68-07 

5-20 

1932 

39-69 

3-57 

50-11 

5 -26 

1933 

48-77 ’ 

4-14 

1 65 *74 

1 7-02 

1934 

61-34 

5 -98 

i 78-93 

1 8-86 


It is interesting to compare the gro'H'th of 
population in relation to iron and steel production. 
From 1066 until 1760 the population of England and 
Wales increased by some 5J million, considerably 
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less than one million ' per kiindred years, while 
in the next hiiiicbed years it increased by 13 
million. Similarly, iron prodiiction increased 
slowly from possibly a few liiindred tons in 1066 
to about 50,000 tons in 1760, and then rose rapidly 
to nearly 4 million tons in 1860. The rapid 
expansion of iron production not only coincided with, 
but also maj?* well be said to have made possible 
the rapid growth of population. It is interesting 


POPULATION 
501 


UNITED KINGDOM 

GROWTH s. PRODUCTION of IRON & 



1740 1750 1780 1800 1820 1840 1860 1880 1900 

¥1Q. 1 . 

to note that the iron output increased much more 
quicldy than the population. Too much signi- 
ficance must not be attached to the relation of 
these curves, but their general trend shows the 
paramount influence of the development of iron 
and steel on population (Fig. 1). 

The invention of the basic process was one of 
the greatest fundaniental inventions. Mr. Clias, 
Schwab, president of the American Iron and Steel 
Institute, has pointed out that every invention of 
fundamental importance in the modern iron and 
steel industry is British in origin, as may be seen 
from the accompanying table of notable dates 

. XoTABiE Bates ix the Iron and Steed Industry 

Bayne and Hanbury produced tin sheets, Pontypool 1728 

Abraham Darby first used coke in blast furnace , 1735 


Huntsman produced crucible steel 
Smeeton invented blowing cylinder 
Watt improved steam engine 
Oort grooved rolling MU 
Cort puddling furnace . , , 
Stevenson’s locomotive . 

Stockton Hallway 
XeUson invented hot blast 
Nasmyth steam hammer „ 
Nasmyth pile driver 
Bessemer process . . 

Siemens open hearth steel furnace 
Thomas-Oilchrist basic process 


1740 
1760 
1769 

1783 

1784 
1815 
1825 
1828 
1838 
1848 
1855 

1864-67 

1877-79 


In the third phase of our material , civilisation, 
to .which I have referred, • and of v^Mch we .are 
only '■ in the ' fi.rst „ quarter-eentury,, ' we , -..are .ex- 
periencing a revolution as a result of the, application 
of scientific discovery, which .has produced materials 
possessing qualities ,as to resistance to- corrosion and 
stress unckeamt-of even in the nineteenth century^ 

In 1832 Faraday,' who certainly* by ills dis- 
coveries exercised a ivider and more far-reacMiig 
influence on our modern civilisation .than 
any. other single man, discovered that the 
resistance of a metal to oxidation was due 
to the existence of an oxide film which: 
formed on.' the surface. . It was not mitil 
nearly a hundred years later that this was 
conclusively demonstrated by Dr. Ulick 
Evans in his beautiful research .work at 
Cambridge, by wiiicli he succeeded in 
actually removi.ng the fi.im and examining 
it microscopically. Faraday had experi- 
mented, 1819-24, with a number of alloys 
of iron with other metals, and was the 
discoverer of the enormous pot'entiahties 
of alloy steels. The scope of Faraday's 
wnrk in this direction was not generally 
realised prior to Sir Robert Hadfield's 
examination of the specimens in the 
possession of the Royal Institution. 

The influence of chromium alloyed with 
iron ill facilitating the automatic pro- 
duction of the protective film was first 
brought out by Monnartz in 1911. 
The industrial development of this 
phenomenon can be traced to the research 
of Mr. Harry Brearley in the Brown- 
Firth Laboratories, who found that the resist- 
ance of iron chromium alloy to nitric acid was 
increased as the percentage of chromium was 
increased. 

After a long research investigating the limiting 
ranges of composition giving high resistance to 
corrosion, hir. Brearley developed the well-known 
stainless cutlery steels, containing about 0*3 per 
cent of carbon and 12-14 per cent of chromium. 
The rustless steels now available industrially are 
either chromium-nickel steels or chromium-nickel 
steels to which other elements such as manganese 
and silicon have been added. 

The variations of this class of steel and the 
qualities and purposes for which they are used 
requme an exhaustive study in themselves. They 
are applied to all uses where super-corrosion re- 
sistance is necessary, that is chemical plant, air- 
craft fittings when exposed to the action of acids, 
manufacturing machinery, general engineering 
where resistance to abrasion is required or a good 
cutting edge is "necessary. They are largely used in 
food manufacturing, chemical and textile industries, 
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'but it is obTious from their constitution, in view of 
the value of chromium which they at present must 
contain, that they are unlikely, in spite of their 
high mechanical qualities' as regards tensile 
strength and >ield point, to be used for general 
structural purposes. 

There is another entirely different class of steel, 
which is still made by the crucible process, of 
which Sheffield is the centre, and of these varieties 
and qualities and the service for which they are 
used, the number is legion. One maker since 1860 
has produced steels of this quality to more than 
twenty thousand different analyses. The products 
vary in value from £45 a ton to more than £800 
a ton, and when converted to tool steel, are sold 
at a price which works out at £840 a ton. In a 
works of this character, instead of the output being 
measured in figures of the order of 3,000*~4,000 
tons a week with 12-20 different sizes and as many 
different qualities, the production in a typical week 
was 50 tons with 135 different sizes and 109 
different qualities. Hair-spring wire reduced to 
9/1,000 in. diameter from a 4 in. diameter ingot, 
which is drawn through a diamond die in its last 
stages, has a value of 165. a pound or approxi- 
mately £1,800 a ton. Ordinary structural steel 
has a selling price of approximately £8 a ton. 

These high-grade steels are used not oiJy in 
engineering trades, motor cars, aeroplanes, but also 
by watchmakers and for needles, razors, gramo- 
phones, wireless, telephones and electrical instru- 
ments and apparatus of all kinds. 

Another modern development is the increased 
resistance to mechanical stress of the alloy steel 
series, which has rendered possible the develop- 
ment of industrial processes requiring very high 
pressures, such as the hydrogenation of coal, in 
which the vessels used have to sustain pressures of 
three or four thousand pounds per square inch ; 
and high-pressure steam boilers working up to 
1,500 lb. per square inch at very high temperatures. 
These conditions introduce other difficulties, par- 
ticularly the phenomenon known as 'creep’, or 
the slow expansion of the metal under stress at 
high temperatures. 

The development of alloy steels, both in their 
qualities of resistance to corrosion ~ and high 
mechanical stress, has permitted the remarkable 
development of the aeroplane, the weight of the 
engines of which in the last few years has been 
reduced by nearly half for normal service. Radial 
engines had a weight of 2 lb. per brake horse- 
power fifteen years ago, and the latest for normal 
service are 1*2 lb. The first engines used during 
the War had a weight of 6*5 lb. per brake horse- 
power and those in normal use to-day are less than 
1| lb. The famous Schneider Trophy engines had 
a weight of only f ib. per brake horse-power, and 


there seems little doubt tiitit the iioniiai aircraft 
engine in- the near future will noi weigh more tliao 
1 ib. per brake horse-power for oniinaiy seiaieia 
capable of 500 hours of ofrraiioii withniit over- 
hauling, In the ease of the Truphy 

engines, it will be realised ibid lliev wtrt* 
as light as possible for a ffdaiivi^y short. pcriiMl of 
service. 

The improvements in striietiirai minerhl fif 
which the tensile strength has hewn from 

the order of 30 tons to the order of tons 

per square inch, have enabled tlic ac*emnplishiiieiit 
of such engineering triumphs as the ^ydiie}' llridgo. 
This' bridge, which spans Sydney Harlioiir, lias 
an arch span of 1,650 ft. a-iiil five gircItT 
approaching spans on each side of tlie liarboiir, 
■making the total length 3,770 ft. It lias a total 
width of 159 ft. f> in. and takes four lines of rail 
and six lines of vehicular traffic with two footways. 
It is 160 ft. above the water-line, and tiic liigliest 
point of the arch Ib 437 ft. above the liigli-water 
level. The arch itsedf rests on four main bcjariiigH, 
The two arches were built siimiltaneously fr<un 
either side of the harbour, each springing from 
two. main bearings and being supported by 12H 
cables in tension, and were built at Hindi an 
elevation as to leave a gap of 40 in. to Iks edosed. 
in the centre. The closing o:f the gap) was eflecdKx.1 
by a gradual loosening of the cables at the rate 
of about 2 in. a day. When the two lial,f arches 
were fi-nally brought into contact, they were in 
perfect alignment, a truly remarkable achieve- 
ment. 

The other great achievement of recent years is 
undoubtedly the Giinard W.hite Star liner the 
Queefi Ilary, , which, when launched, it was 
claimed, represented in its nmss of 40,000 tons of 
steel the greatest mass ever moved by man 'unaided 
by mechanical power. 

What of the future ? As an engineer, I a. in 
presumptuous enough to 'think that metailmgy is 
even yet more of an art than a science. 'This 
view I believe is shared by many of our leading 
metallurgists. Wlien, with the help of pli^vsical 
research, and the application of the ever-iiiereasiiig 
■’means of physical mve.stigatioii'^ we are a,l)Ie to 
ascertain more of the ph3?‘sical structure of the 
elements with which we are dealing, and thus 
perhaps predetermine some of the characteristies 
of the alloys of iron with other elements, we mtw 
well open up possibilities in the development- of 
new materials, with such . an' improvement in 
mechanical properties , us will render possible 
further developments in our use .of mecliaiiieal 
power which. may indeed transcend .the limits of 
which we are at, present, capable* The Mfliieiice 
of iron and its derivatives on, our social organis,atioii 
,is therefore' likely .tO' continue to increase. ' ,■ 
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velocities were recorded . for about J lioixr. The 
inmimum .of the preceding 11 -year cycle having 
occurred at 19.33*8, the present spot with respect, to 
size is not iiiiiisual., but it is the largest o.ne seen foi* 
mo,re than a year, and its appearance is one of several 
indications that the new' cycle is no'w well-established. 

Annotincemeiits 

Db. Richard Anschutz, professor of chemistry 
in the University, of Bomi, has be.en elected a foreign 
honorary fellow of tlie Royal, Society of Edinburgh. 

It -was announced at the general monthly iiieet.ing 
of members of the .Rojml Institution .on July 1 that 
the Managers had elected Dr. Edward Melianby to be 
Ftilierian professor of p,hysiology in the Institution, 
ill succession to Sir Grafton Elliot Smith. The 
appointment is for a term of three years, in accord- 
ance with the provisions of the deed of trust of the 
professorship. Dr. iSIellanby is the secretary of the 
Medical Research Council, and emeritus professor of 
phanxiacology .in tlie University of Slieffield. It is 
expected tliat he will give liis fi.rst course of lectures 
at the Royal I,iistitritiou in the autumn. 

Dr. R. E, La wrench, who has been ass.istant in 
charge of .reptiles., amphibians, and arachnids at 
the South ' African ]\lusoi!m s,mce 1922, has been 
appointed director of tiie Natal Museum, Pieter- 
rnaritzliurg, as from July 1. 

Dr. IIaixvey Cushing, of New Haven, Conn., 'has 
been recently aw.arded the Gold ;^Iedal of the National 
Institute of Social Science in recognition of “dis- 
tinguished services rendered to humanity”. Dr. 
Cushing received the Lister l^Iedal of the Royal 
College of Surgeons in 1930, and is the author of the 
life of Sir William Osier which won the Poiitzer prize 
for biography in 1925. 

The Hungarian Academy of Science has elected 
as honorary member Baron A. Koranyi, professor of 
internal medicine at Budapest. 

The annual conference of the Association for 
Combating and Preventing Corrosion, under the 
auspices of the Society of German Chemists (Verein 
deutscher Chemiker e.V., Berlin W 35, Potsdamer 
Str. 103a), will be held in Berlin on November 18-19, 
1935. The subject for discussion is “Corrosion by 
Water”. 

The President of the Republic of Peru has 
appointed a committee composed of the director of 
public health, the president of the National Academy 
of Medicine and Prof. Constantino Carvallo, as 
representatives of the medical faculty to elaborate 
a plan for the establishment of a serological institute 
which, in addition to producing serums and vaccines, . 
will undertake researches in , chemistry, bacteriology 
and, biochemistry. . 

An Electrodeposition Exhibition will be held in 
the Science Museum, South Kensington, from July 25 
until October. The purpose of the exhibition is to 


illustrate all phases . of, electrodeposition and the 
underlying seientifio principles. It has been organised 
by the Electrodepositors’ Technical Society, North- 
ampton Polytechnic Institute, Lo,ndo,n, E.C.l, .from 
which further iiiform,atioii can be obtained. 

The friends, colleagues and pupils of the late Prof. 
L4on Bernard, formerly president of the Health 
Section of the League of Nations and physician to 
the Hopital Laennec, Paris, desire to honour his 
memory by placing a medallion of him in his hospital, 
and fomiding an international prize for social 
medicine. A reproduction of the medallion will foe 
given to each subscriber. Subscriptions should foe 
sent to the treasurer, M. Georges Masson, 120 ■ 
Boulevard St. Germain, Paris, 6®. 

A PARTY of Moscow men of science is about to 
explore the Kara Kum desert in Central Asia. The 
expedition will be absent for four months, and will 
investigate the natural resources of areas m the 
northern and south-eastern parts of the desert. 

Under the title “Iodine for Livestock”, a pamphlet 
has been issued free of charge by the Nitrate Cor- 
poration of Chile, Stone House, Bishopsgate, E.C,2. 
The pamjihlet, which has been compiled by Mr. 
Frank Corrie, contains several excellent illustrations, 
and deals at length with the relation between iodine 
and the various problems of animal health and 
nutrition, and practical advice is given on the use of 
iodine in feeding stock. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A lecturer in engineering in the Plymouth and 
Devonport Technical College — The Secretary for 
Education, Cobourg Street, Plymouth (July 10). 

A lecturer in production engineering in the Dudley 
and Staffordshii’e Teclniical College — ^The Clerk to 
the Governors, Education Offices, St. James’s Road, 
Dudley (July 10). 

A lecturer and a student demonstrator in botany 
in University College, Exeter — ^The Registrar (July 
12 ). 

A chief Government mining engineer in the Depart- 
ment of Mines, Southern Rhodesior—Th© Official 
Secretary, Office of the High Commissioner for 
Southern Rhodesia, Crown House, Aldwych, London, 
W.C.2 (July 15). 

An assistant professor of mathematics in the 
Royal Naval College, Greenwich— The Adviser on 
Education, Admiralty, Whitehall, S.W.l (July 15).. 

An assistant demonstrator in physics in the Royal 
Holloway College, Englefield Green, Surrey— The- 
Principal (July 17). 

A lecturer in mathematics in the Bingley Training: 
College — ^The Education Officer, County Hall, Wake- 
field, Yorkshire (July 24). 

An assistant lecturer in civil engineering in Batter- 
sea Polytechnic, London, S.W.ll— The Principal. 

A lecturer in botany, zoology and microbiology in 
the College of Technology, Leeds — ^The Director of 
Education, Education Department, Calveriey Street, 
Leeds, 1. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions (.I’jn’issid l‘n Irs < .> ■ ' ■\i 

He cannot undertake to retmrn, or to correspond with the wniirn oj. i. 

intended for this or any other part 0 / Natxjbe. No noHce is taken of mmnynioieH 

Notes on points in some of this week’s letters appear u\ p. :i:i. 

COBBESPONDBNTS ARE INVITED TO ATTACH SIMILAR StXMMABlES TO TKKIR 


AdsorptioR of Aluminitim Hydroxide by Kieseiguhr 

Alubiiniem hydroxide is readily adsorbed by 
kieselgiihr to form an adsorption complex which is 
remarkably stable. The hydroxide is deposited by 
the slow addition of a small excess of ammonia to a 
de -aerated suspension of 10 gm. of specially purified 
Superfloss kieselgiihr in 100 c.c. of 2 per cent am- 
monium nitrate solution containing a known amount 
of aluminium nitrate, the suspension being vigorously 
stirred. The curve {Fig. 1) shows the relation between 
the t, value of the preparations in N/IO acetic acid 
and the amount of aluminium hydroxide adsorbed 
by 100 gm. of kieselgiihr. 

This curve indicates that the surface of 100 gm, of 
kieselgiihr is completely coated by 0*004:86 gm. -mol, 
of aluminium hydroxide and that a maximum 

value of -h 75 *4 mv. is then obtained. Increasing 
the amount of aluminium hydroxide causes a decrease 
in the ^ value until a value of +61*2 mv. is reached, 
when 0*00972 gm. -mol. has been deposited. The 
deposition of further quantities of aluminium hy- 
droxide does not change the ^ value of 61*2 mv., 
which is that of free unsupported aluminium hy- 
droxide in N/2Q acetic acid. 



Fia. 1. ' 

The total surface area of 100 gm. of the kieselguhr 
was determined by measuring the rate of sedimenta- 
tion by the international pipette method, the assump- 
tion being mad© that the particles are spherical. By 
differentiation of the cumulative percentage curve, 
the values of dW fdlogr were obtained and from 
these the values of dS/dlogr were calculated. The 
area under the dS/diogr, logr curve gave the total 


sui'face area as 1*54 x 10® sq, cui. and ii Hiaiiif 4 
that this must be inupli les> tiiaii iIp‘ Ira*' 
area. If the true surface area Ih* liilau a- iiuc**' 
that calculated, that is, 7*7 ;< lif' sq. ciu,, ilc u li 
0*00486 gm.-moi, of ahiiiiifiitiiu hidfiAid* eeiit' 
pietely covers that area tin* diatiieti r ul eit< L part i» t* 
of the hydroxide on lli«‘ surface I'lniiid M d'77 
10"® cm. Siiiee this is of lueieciiLu diiii'ieaeiiH. it 
follows that ahuniniuiii liydroxid** h firsl 
as a u'ni-moleeular layer by the Ideselgiilir eubic** 
and that wlu‘u this hiym* is cuuipieteil llie \aliie 
is +75*4 mv. It further fnllows that n ruuil 

uni-molenular layer of ahiiuiiihiiu hydroxide has 
been deposited, the ^ value falls to * 111*2 iiiv, iwid 
that tliis sf‘cond laytu* has the nmne |iro|MTtieH its flc' 
un -adsorbed su bst auee . 

Shice the number of nluuiiuium hydroxid<* iiiele 
cules in the first an<l 8c*c<md layers iiiiihI Im* tli<’ smue, 
the enhanced ^ vaiiu* iiulie.ates thai i}i»^ iirileciih s 
in the adsorbed uni-moieeular layer must be lui i\ itfcd 
in some way. The obstu’vatious, therefore, are 
analogous to tlioso of do Boer and his c‘t»lleutruo.>‘. 

In explanation of this activation, it ma)’ be 
gested that an adsorption complex is formed of ilc* 
type proved to exist in the case of solvntisd If tin 
molecules in the surface be denoted by K and 
of the adsorbed substance by M the adsiupTieii 
complex will be represented by the 

E having given one or more of its rota! ion- vi bra f inn 
quanta to the molecule 8. Sinc(‘ this irau-feiMice of 
-energy camiot take place unless tlie two itiol oiilo • 
have rotation-vi brat ion fre<jueri(*it‘s in coiimion, a 
surface must possess a seletdivity in uleorjiioi* 
power. It is interesting, tfierefore, to rmb* liuo 
kieselguhr does not adsor!) iron liydntx'idc { I*’* 'pH I )p 
in spite of the similarity between ilie pro|,iertJe,. of 
Fe(OH )3 and Al(OI-T)o. * 

E. E . fd Bvivv. 

W. P. ibnuTu:. 

University, 

Liverpool. 

June 8. 

p Pkmka, 1, 753, 935, 953, 960 ; 1934. 

® B.A. Report, 1928, p. 35. 


Spontaneous Super-Contraction of Animal Hair 

Super-contraction induced in silk fil.ires by neid, 
and in wool by means of steam and elieiiiical reagriit-:, 
■’has been described by Farrellb Astbiiry anti 
and SpeakmaiF respectively. I have recently (tbiai tied 
evidence 'of super-contraction in the guard hairs of 
;raw pelts taken from fur-bearing arsiimds, 
phenomenon probably arising through oxidat.ion of 
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lli*‘ (ii.siifpliide link In keriitni. As tlie furs .bad 
r*‘f*riv<*d lior ehcmimi treatment, the 

ruii»iilinii d<^si*ri!]«*d below iippareiiily developed on 
t'lie ii\ iii.ir animals. Tlie iihres under co.nsidemtioii 
are <ii<l by extraoiormal curvature (Fig. la) 

wlueli IS guienilly grontest at the tip of the hair, 
uiiil ha.^ observed most frequently on the pelts 
4if white aiifi rtni foxes. '.Fhe phenomenon may occur 
Ioc‘uily or he geufral 1o the whole skin, and when 
Severe it yix'es a inarke«lly frizzy appearance to the 
alTeeit'd region. 

J’lxposure (if t-ln‘se libros to steam .increases the 
deformation in iht‘ same direction; a fox hair, the 
tip of which was d<'l!txd«‘d 180"^ before treatment, 
shrivelleil to a close spiral of foim or live turns, and 
coiitracled still further on drying (Fig. 16). Immersion 
in strongly acid sokitions reduces (in so.nie cases 
nw'cr&es) tiie cmrvatiire, but subsequent waslimg and 
drxhng leads to an increase in the initial direction. 
Cold water reduces the curvature of the fibres 
whet her or not i-hey ha\'e been treated with chemical 
reagoiits or steam, but its action is reversed by 
drying. The <*urvature of these fibres before and 
afttu* luHdinont (^aii tmly be explained as due to a 
.small <iiHerenee in snpef"<*«)ntraction of the keratin 
chains on opposite sid«‘s of the fibre. 



a b 


•Fig. 1. White fox guard hair sliowkig curvature due 
to super- eontractio'n : (a) imtreated ; (b) steamed 
lU minutes and dried, x 2|. 

Disulphide and salt linkages between adjacent 
peptide chains appear to be prime factors opposing 
the contraction of keratin. l^oth are attacked, 

super-contraction occurs, as is evident from experi- 
ments carried out by 8j:>eakman‘h There is' no 
eM'di‘nee that, in the ab.senco of tension, either steam 
or acid has any rapid effect on disulphide linkages, 
i)ut cither is csapable of disrupting the salt linkages^, 
j-h.nee, in tlie abnoriiiai fibres described, the con- 
tribution of the disulphide link to the lateral bonding 
of the molecules has been reduced sufficiently to 
permit siiper-contraetion, w^hicli is gi’eatly enhanced 
iiy opening the salt iinlmges. 

The uncurling of fibres by acid, and the efiect of 
cold water are obviously explicable in terms of 
swelling. , The meclianism by which the disulphide 
link is. attacked is probably oxidation . via atmo- 
spheric . oxygen in the prysenee of water and under 
the influence of light (ultra-violet?) This view is 
supported by Berger’s observation® that sulphuric 
acid is produced in wool by exposure to sunlight. 
The production of curvature in normal fibres, by 
reagents that attack the disulphide link and permit 
super-contraction, is further evidence of the 
significance of this link in the phenomenon described. 
Such artificially damaged fibres behave, qualitatively, 
in the same way as abnormal specimens . taken from 
the raw^ skin.. ' ' • ■ 


As some species appear to be frcc3 from the cdiar- 
acteristic features described, it wouhl be of consider- 
able interest to know liow' witlesprimd fhe afmornuility 
is. I should be glad to hear details of erases in xvhleh it 
has been observed on living aniiaals. 

B. O. Haix. 

C. W. Martin and Sons, Ltd., 

61 Grange Road, S.E.l. 

s ./. Soc, Dyen Col, 21, 70 ; lOOo. 

■ ^ PM. Tram. Roy. Soe., J., 232, 333 ; 1033, 

® J. Soe. €hem.. I ml, m, IT ; 1931. Satijke, 124, 948 ; 1929. 

Na-titre, 132, 930 : ' 1933. 

® Xatitre, 128, 1073 ; 1031. ,/. Soe. Tym, Col . 49, 180 ; 1933. 

« Mettiand'd TexiilWr., 7, 451 ; 1020. 


Nova Hercuiis and Cosmic Rays 

Since the appearance of Nova Herculis in 
December last year, a number of notes have 
appeared in various scientific Journals dealing with 
a possible effect of the nova on the intensity - of cosmic 
ray.s, but the conclusions arrived at ■ by different, 
observers have been .rather eonfiiotiiig, . It .seems, 
there.fore, desirable to examine as many observations 
a.s possible at different places and with different t^qies 
of apparatus. The data obtained by means of a 
photographically recording Kolhdrster electrometer 
of - the latest tj^pe which was kept in continuous 
action at the Solar Physics Observato.ry, Cambridge, 
dming the period from Febriia.ry 14 until M-arch.20, 
appear -to confirm Kolhorster’s observations .made 
witli Geiger counters. 

Tlie instrument w^as installed inside a box-shaped 
shield of which the base was made of cast iron 
blocks of 6 inches total thickness and the walls and 
the top w^ere made of 100-year old lead slabs of 
4 *5 inches total thickness. Betw^een February 14 
and March 4 the observations were made with the 
shield closed on all sides, wild© during the period 
March 4--March 20 the shield was open at the top. 
Hourly values of the cosmic ray intensity were 
determined from the photographic records and all 
the values vrere reduced to a common atmospheric 
pressure (about 29 in.), the pressures during the 
different hours being obtained from simultaneous 
barograph records. Iii order to find out if the nova 
was making any contribution to the cosmic rays the 
day was divided into four six -hourly intervals and 
the average values of the cosmic ray intensity were 
calculated for' the d'ifferent intervals. The results 
are given in the foilowung .tables : 


Closed Shield (Mean Nova Maq-nttude— 3-3ni) 


■ 

Interval 

(0.M.T.) 

Intensity in 
ion-pairs/cm.^/see. 

Jlemarks 

13h~-10li 

1 -561 

Nova higliest 1 -561 

1911—1 h 

1-477 j 

1 ■ " 1 

111 — 7h 1 

1-546 ^ 

Nova lowest - Average .. I -492 

7h— ISii ! 

1*452 1 



.Increase =4 '5 per emt 


Open Shield (Mean Nova .Magnitude — 4- 6m) 


Interval 

(G.M.T.) 

Intensity in | 
ion-pairs/cm.“/sec. 

! 

1 

* Eemarks 

14h— 20ii i 

2*506 

Nova Mghest 2-508 j 

i 20h— 2h 

2-449 ! 


i 2h~-8h ! 

2-440 ^ 

Nova lowest - Average . , 2 -449 

Sh— 1411 * 

■2-457. 

J 


Increase ~ 2*3 per cent 
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It will be seen that both for closed and open shields 
the intensity of cosmic radiation is higliest during 
'the 6 -hour .niterval during which the nova is also 
at its highest altitude, but the intensity is lowest 
when the nova is at its lowest altitude only for the 
open, shield observations. It is difficult to^ explain 
why for the ‘closed shield’ observations the intensity 
during the ‘nova lowest’ interval should be next 
in 'magnitude to that for the ‘nova highest’ interval. 
The observations have been taken at a time when 
the nova and the sun have been well separated in 
hour angle. That the observed effect is not due to 
a solar term can be seen from the following figures : 


The tediniipie usfd was linii i ** - 

for crystaliising hurst- heialbHiuri : 

precipitated from the er h\ 

saturation with sulphate i»l 
filtering through paper ii ^n’iiiupau iil 
■obtained. - This is aeiditied h\ .-'ui f- e ’ 

acid, until a pen ua I lent uhtaiiif'L 'h.i.n/e-'' 

eontimially ; this happens vlieii Ih*' r-.it‘!eu * e 

spontis to a pH 4*ti 4uh. After abeij! J 

hours the precipitate is uiiiifiltleiy fu \ 4, 

H \f f, U I, us e 

Buenos Aires. 

April 19. 


Closed Shield 

1 Open ,1 

Shield 

1 ^ ‘1 

, Interval 

Intensity : 

Interval . 

Intensity | 

9h— 15h 
21h— 3h ' 

1 -486 
1-489 

9!i— 15h 
21h-~-3h 

. 2-473 i 
2-472 . 1 


A detailed examination of the whole series of 
measurements is in hand, and the results will he 
published later. 

A. K. Das. 

Solar Physics Observatory, 

Universitj^ of Cambridge. 

June 19. 


In addition to the two piiofuini* rHytupi}- Inf* 
reproduced. Prof. W*?niicke uiiier’^ ut IimI'-* aisl 
mule albumins, but as the crystal h>nii ui 
albumin is well known, tliesc phuiuiiycrojjiiiph- ar** 
not reproduced. i)r. Adair and Dr. Di}‘inr iiia\ !»*• 
absolved from negiigeiice in being iinawan il Dr. 
Grinstein’s work, as it. has nut yi i betn piiblHlrd. 
In the simimary of their letter, which appeared in 
N-ATUEE of February 211, p. 310, it sleuilii liii\c iH-c-ti 
stated that the crysUils oblmncd In tlieui In an 

normal human sera and not frmii th»* sera e| drep'^iciii 
patients. 

■“X.A.Tt.-'iii-:’''. 
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Crystallisation of Seralbumins 

In Natitee of February 23, 1935 (vol. 135, p. 307), 
Dr. Muriel E. Adair and Dr. G. L. Taylor describe 
crystallised human seralbumin obtained by them. 

‘ It will interest readers of ISTature to learn that 
in the Biological Physical-Chemical Laboratory of 
which I had charge in the “Institiito Bactereologico” 
of the National Department of Hygiene (Director, Dr. 
A. Sordelli) a_ student of mine, Dr. Aloises Grinstein, 
made a systematic study of the crystallisation of 
seralbumin from different species of animals. His 
work was presented at a meeting on August 16, 1934, 
of ‘Das Sesiones Quimicas Argentiiias” but the 
records ffiave not yet been published. 


Dr. Grinstein tried to obtain crystals of seralbumin 
from men, horses, asses, mules, guinea pigs, rabbits, 
llamas, pigs, oxen, dogs and birds, and he obtained 
positive results wdth horses, asses, mules, guinea pigs 
and men. 

I enclose photomicrographs of the crystals obtained 
(Fig. 1). 


Occurrence of Unstable. Choline Esters in Iiivcrtc* 
brates 

Loewi, Dale, KELiHunui uiid llieir 
have emphasised the importauei! mid 
activity of acetyicholiuc in vc^rtebra-tesb dlii* p«i^‘si> 
bility of extending to iavertebrat«3S the (diolinergi*' 
mechanisms described in mammals lias, m leu, 
been tested experimentally. Tlie first point 
gated at Naples was the existeneo of unstal>lr3 cliuiiii** 
esters in tissue extracts of marine iiivertiibrAt>-es. 

Using Chang and G-addum’s teehnii|iie“, 1 liavtf 
been able to find, in trichloracetic extracts of vari* *ns 

tissues of Orif)"' 
pus vuhpiris, a, 
siilist.aiicFf'" 
possesses all the 
|)i:‘0|:>erta,»:":*s of 
unstable 
esters., lis a.i:> 
t.:ic)n on. t'.'lw:*;. 
im,iscle, on 'the 
fixig’s :ref9::i.i,is 
tlie 

thurm sieilaia is 
sensiti,sed 'l>y c-^s- 
eri,ne ; its iiiliiW- 
tory jictioii o,ii 
t-he frog’s 'Iieart 
and its va,..sodi- 
lator action i„n, 
the eserinised 
eati is a1;)olislic.!d 
by atropine. Like acetyl choline, the subsianee is 
destroyed in 10 minutes at room, temperature by 
treatment with 2N caustic soda; it is also rapidly 
hydrolysed by an esterase present in, thc^ fresh blood 
of Octopus. 

The activity of the same extract iii different, lesis 
is about the same if expressed in aoetjv'Ifboline 



(a) (6) 

Fig. 1. Crystal of (a) human seralbumin, (6) guinea pig seralbumin. 
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rliluriiiiu it is lifliuA^ed that the substance 

in t‘xtra<!ts uf inverti^brate tissues is acetyl- 
c'lieliiie. I’in eniitfiii in tlie nrgaiis of 0 ctQ 2 yus ranges 
from if'l“n-2Y psT gm, (skin, median ventricle) to 
jx r giii. mrins wit hunt skin) of tissue* The 
stoinaeli ami |>ustt‘riur salivary glands contain a fair 
at noil Hi (l-Sy per gin.l. The blood and testicles 
}iavt‘ \'ei*y litllr* or none. The a])parent acetylcholine 
coiitpjii uf Sfpf>hfulHs nudus ami of the longitudinal 
imis(‘li-s of ll<dnilinria iuhuhmi ranges from 0*9 y to 
1 ‘Yy per gin. ( liuline esttTa.s«‘ is present in the blood, 
not only of Otiopus ruhjnrts, but also of A^dlysia 
de.jiihiki^ and 

It thus SiM'iiis that, in at least some invertebrates, 
the ('oiiditions for choliiiergic nervous action are 
realised. This second point is now being investigated 
in Octopus, 

Z. M. Bacq, 

Stazioiie Zoologiea, 

Xapoli. 

]\Iay 15. 

^ Dale, H. H., ^‘N'othiiagels Vorlesinig”, Urban and Schwarzenberg, 
Vienna, 10Jb”K 

Hiliaiig, B. C., and Gaddiiin, .T. H., J. Physiol.^ 79, 255; 1933. 


P.S. The above letter haul been sent to the Editor 
IxTore I sa'w a-n advance prrnDf of tlie communication 
by IMr. K. A. Pant in on i fie response of the leech to 
acetylelioliiie (Xatibik. May 25, p. 875). Hirudo 
does nt)t seem to he siiitcxl for iletailed physiological 
anal>'sis ; Octopus, on the contrary, is a remarkable 
aninuii for u*xp(a*imental work. In addition to the 
facts already mviitioimd abo\ e, I wish to add the 
oi'tvsu'rencL^ of a vcay largi*. amount of acetylcholine 
(77y per gm.) in iliti cia’ehral ganglia ; this fact 
suggests that at the ciuitral synapses of this cephalo- 
poci a cholinergic mechanism is probably inv’olved. 

Z. M, B. 


May 28. 


Dietary Haemorrhagic Disease in Chicks 

A NUTRiTioxAL disease of chicks characterised 
by subcuta.neous, intramiisciilar and abdominal 
luemorrhages, prolonged blood-clotting time and 
erosions of the gizzard lining has been described in 
detail l>y Holst and Halbrook^ of this laboratory. 
They were a1'>Ie to cure tlie disease by the use of 
fresii cabbage. The gizzard erosions and bleeding 
tendencies ha\^e been noted by AlcParlane, Graham 
oral Hall'k Dam and Schoiiheyder® have also pro- 
duced the haunorrhagic s^nnptoms in chicks, and have 
shov’ii that the disease is not caused by lack of any 
of the known vitamins. The same finding has been 
obtained hj Halbrook^. 

Dam® has reported that the disease is caused by 
lack of an organic substance which was found present 
in. liog-liver fat,, hemp seed, tomatoes, kale and, to 
a less degree, in many cereals. The anti -haemorrhagic 
factor was found to be present in the fat-soluble, 
imsaponifiable, iion-sterol fraction. 

Since the first publication from this laboratory^? 
additional findings have been made. The disease 
can be prevented by so little as one half per cent of 
dehydrated alfalfa, and the anti -haemorrhagic factor 
is located in the imsaponifiable, ether-extractable 
portion of alfalfa. Completely extracted alfalfa, 
chlorophyll and the saponifiable fraction of alfalfa 





ether extract fiiil to previmt tfio disease. The factor 
can be adsorbed .from its ether solution by activated 
carbon. It is stable to Iieating at I2U"‘ for 24 

hours. 

The disease can be preve.rited by a concentrate 
prepared from alfalfa and fed at 'the level of 1/1,001^ 
per cent of the basal diet. This basal diet consists 
of fish meal 20, dried brewer’s yeast 12, polishe<i 
rice 65, limestone 1, cod liver oil 1 and salt i. Birds 
on the basal diet develop the disease to a severe^ 
extent, comparable with that described by Dam and 
Sciidnheyder®. 

In addition, the fish meal used in our basal diets 
can protect against the disease if allowed to remain 
in a w^et condition for several days, t.lius affording 
opportunity for the action of micro-organisms. Rice 
bran treated in the same way will also .afford com- 
|)iefce protection, wdiile the ii.ntreated rice bran fails 
to prevent the disease. A sample of the fish 'meal, 
completely extracted with ethyl -ether and kept in a 
moist condition for sev^eral da5^s, will, after drying, 
yield a potent ether extract effective in small amounts 
w4ien added to our basal diet containing the untreated 
fisli meal. 

For these reasons, aiiti-lijemorrhagic power cannot 
be attributed specifically to any feed ingredient unless 
the possibility of action upon it by micro-organisms 
has been guarded against. These results offer an 
explanation for the failure of Gribbett and CorrelF to 
obtain svunptoms of the disease on the Holst and 
Halbrook diet, and for the fact that samples of fish 
meals, meat scraps and commercial casein have often 
failed to produce the disease. 

In an experiment to determine a possible causative 
factor in fish meal, the fish meal was diluted with 
varying amounts of a mixture of purified casein and 
bone ash compounded so as to resemble the fish meal. 
The sample of fish meal used in this case was a 
different lot from that formerly used although 
obtained from the same manufacturer. When this 
fish meal alone was used as the animal protein, the 
s;^nnptoms were only moderately severe. However, 
the severity and early onset of the disease markedly 
increased as the proportion of purified casein re- 
placing the fish meal increased. The severitj^ of the 
disease "was also noticeably greater on lower levels 
of dried brewer’s yeast. The results indicated the 
presence of small but inadequate amounts of the 
anti-haemorrhagic factor in both of these samples of 
fish meal and yeast, rather than a specific disease - 
promoting factor in the fish meal. 

Replacement of 50 parts of polished rice by wheat 
or yellow corn fails to prevent the disease. The 
results indicate very little, if any, of the anti- 
hsemorrhagic factor in these cereals. 

In regard to the chemical and physical properties 
of the anti-lisemorrhagic factor, our work closely 
agrees with that of Dam®. The nature of this sub- 
stance is being actively investigated. 

H. J. Almquist. 

E. L. R. Stokstad. 

Univei'sity of California, 

Berkeley. 

^ W. F. Holst and B. R. Halbrook, Science, 77, 354 ; 1933. 

2 W . D. McFarlane, W. R. Graham, Jr., and G. B. Hail, 
J, Nutrit., 4, 331 ; 1931. 

® H. Bam and F. Schdnheyder, Bioekem, J,, 28, 1355 ; 1934. 

^ E. R. Halbrook, Thesis, University of California; 1935 

» H. Dam, Nature, 135, 652, April 27, 1935. 

* R. Critabett and J. T. Correll, Science, 79, 40 ; 1934. 
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An Insulin ■ Inhibiting Agency In the Duodennm ■ ■ 
' Heller^ and Labarre^ have reported that some 
of their preparations of, the insiiletropie hormone 
failed to demonstrate the usual ■ increase in sugar 
tolerance in animals^ and are unable to ascribe this 
to any definite cause. Others also report inconsistent 
results. Since 1929, using a method reported in 
.conjunction with H, B. Laughton®, I have noted that 
it is: extremely critical, and deviation at one stage 
yields negative results. 

The inertness of the preparations could not bo 
ascribed solely to mere deficiency in the hormone 
content, since, while such preparations did not affect 
the blood sugar values of normal rabbits, these 
animals displayed a distinctly lowered sugar tolerance. 
Also such preparations were hyperglycsemie in their 
action on diabetic patients. 

Striking effects were obtained where ‘inactive’ 
preparations were investigated on the insulmised 
rabbit. Controls were given 1 rabbit unit of insulin 
per 2 kgm. weight and the blood sugar values observed 
for 6-8 hours. These invariably gave the usual 
response — the sugar values dropping to 50 mgm. 
within 2 hours and remaining at this level for 3-4 
hours longer. Afterwards, these same animals were 
treated with the defective preparations and then this 
standard amount of insulin administered. In some 
cases no fall in the blood sugar was observed, while 
in average cases the blood sugar values did not fall 
below 70 mgm. in 2 hours, and returned rapidly to 
100 mgm., usually reaching 130-160 mgm. 4 hours 
after administration of insulin. 

The failure to observe the customary effects of the 
insuletropic hormone was due to the preponderance 
of this insulin antagonistic element. After this had 
been separated, the preparations became insule- 
tropically active, although extreme activity could be 
developed by further treatment. 

The effect of the insulin inhibiting principle, lilte 
that of the insular hormone, persists for some weeks 
after its discontinuance, and a study of this factor 
in cases of hyperinsulinism is in progress. 

The methods by which the above results were 
obtained will form the basis of a subsequent publica- 
tion. 

A. Bbuce Macallum. 

Department of Biochemistry, 

University of Western Ontario, 

London, Ontario. 

May 29. 

^ Heller, Afchw. Exp. Path. u. Pham., 177, 127 ; 1934. 

® Labarre, Bidl Acad. Roy. Med. Belg., IS, 620 ; 1932. 

® Laughton and MacaUnm, Pfoc. Roy. Soc.^ B, 111, 37 ; 1932. 


Experimental Deafness 

CoNTiNtTED investigation similar to that described 
elsewhere^ has provided evidence for the view that 
the ^ phenomenon designated ‘auditory fatigue’ by 
Ewing and Littler^ and Rawdon-Smith^ is in reality 
the result of the intervention of certain cortical 
factors. The marked decrease in sensitivity of the 
human ear following upon stimuiation by loud pure 
tones for several minutes is, it has been found, not 
confined to the ear stimulated. The nominally 
unstimulated ear suffers a loss of sensitivity some- 
times as great as that in the stimulated ear. Further, 
the loss of sensitivity in either may be temporarily 
removed or lessened in many cases by subjecting the 


jn/v iy lH:i5 

obs«rver to an h 

ary darkncf^s). This will b'l I. 

it would st’ciii, fliers , t!wit M? | e- e ^ . 
of so-ealled aiidilofy ine;, ^ m 

termed <i| «t,fi -.|h ‘-.i 

stimulus is to prodiu's* !-,u. 



F M' y, . 


Fig. 1. Chart from actual pwjpI uhtalii^.U itmn iSiiit’ Miilijfcf. 
Bach point repns<nti5 ouc tlirf-^hold 'I’lir hiai 

been joined merely for emivrniciit'c of iuh flu f« iw 

indication that the thrftHliolsI would fall o» tfi» l»ijf lirtwnii 
readings. Freqneicy of gtfimilat Ing ami ua! t,o!<i k « tjoifif rjflf'f- 
per second. The* stimulating: C4*iL‘4e4 al i*' lli, Mu. 

represent points of appileatlou cd momentary In tfr 

sound-proof room in whieli tlie twU ttcm madi', 

Thes(‘ effects iind t!w‘ir nvarvHt puritlh 1 hi tip* 
phenomena of Inhibit iou and diHifiliiliit itm 
inhibition of inhibit ion | of ctaidilioiied 
described by ,Pavio\''®. 

It is hoped shortly to publish thesi* results in 

greater detail. 

A. F. Raw i>i>N ■‘S mith, 

Psychological Laboratory, 

Cambridge. 

June 10. 

® A. F. Raw^don-Smith, Brii. J. P$ychoL. 28, 1, 77 ; 1934. 

® A. W. G. Ewing and T. S, Littler, Brit. J. Psyeiiol, 25, 3, ; Id. 15. 

® I. P. Pavlov (tr. G. V. Anrep), “Conditioned Jletlescs’’ 

Univ. Press, 1927. 


The Band Spectrum of HH 

Iisr the course of otir investigation of ilie inHii 
of discharges through streaming animoiiia, if !i;i 4 
been possible to record the X 2530 haial of XIL 
described by Horib with a llilgcr lil <'|iiurl7. spcidro- 
graph, using an improved type of hollow cuiliodr. 
In addition, we have obtained four weaker IuiipIh at 
XX 2730, 2835, 2885 and 2980 which apjiear to bt* 
due to the ion UHb. 

Our analysis with higher dispersion shuw^ ih- 
necessity for revising Hori\s interpret at ion td’ tho 
X 2530 band. The initial level is found bt- *. 
while the final level is identified witii tlit* dl lo\rl 
common to the X 3240 band (OdPlI-^ and iL** 
X4502 band® (0,0^n-iS+). 

Full details will be^ published shortly. 

R, WiXSTAXLEY Lit AT. 

University College, London, W.C.L 

R. W. B, Pea USE. 

Imperial College of Science, London, 8.W.7. 

E. C. W. 8mith. 

University College, London, W.C.L 
June. 6. 

\ Z. Phys., V, 59, 91 : , 1930. 

in fortiif oming paper 
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Tie. Classification of Coals 
1 HK.srr,\’rEi> nnswur ilm lottur published in 
Xatuek of JiiiHi I from Fruf, Bone because so long 
ago us titf‘ >'our l!liS hi.‘ itidieuiefi to me with emphasis 
that lie tiid not dohire any c‘o-o|H*ration between 
eli(‘i!iical JMid piiheribotaiiiea! work on coaL 

May 1, Iimve\’ei% point out that he incorrectly 
says tliiit' the torins vitraiii, elarain and dnrain are 
‘■‘iiiiportiul from FraiM^e”. They are. words coined 
tie unrit by inysolf in my in the FhUosopMeal 

of the Moffai In 1919, They 

do not eom*spond the popular 'bright’ and Tinli’ 
coai, but were originally diagnosed for mgi*e^dients 
recogiii.sed as containing materials with distinct 
physical properties, and different t^^ies of cokes. 

Tiiat Prof. Bnnf‘ does not adopt my nomeneiatiire 
or care to sec the differences percei\’able to others 
is a mattCT for his owm orientation about which 
argument is unsuitable. But he* is surely ill-informed 
to imply that ^'outside tlie exclusive circle of the 
*C«ial Eeseareh Club’ ” these ingi’edients do not receive 
reeognh ion. A eoinpleto bibliography of coal research 
since 1919 would show how widely they are adopted, 
Pie is briefly answtT\‘d liy 1he words of l\f. Diiparqiie 
(scM'rth'ary of the fieological Society du Nord), not 
a iiiemher f)f the Coal Keseareh Club, who, wTiting 
in 1924 of the laminat ions in eoal, cited the important 
work'.: of Bertrand, Henaulu (trand ’Eury, Wheeler, 
Soyler, Fotonie, Zalessky and others and said : ‘‘De 
tons ec‘s tra\’aux, ceux de I\Iadame Marie Stopes ont 
eu la |>lus grande inliueia^e sur la direetion de toutes 
It^s roeherches eoneernant la. luaiille”. 

:Maeie C. Stores, 

Norl)ury Park, 

Xr. Dorking, 

Surrey. 


Stationary Optical Paths 

Reb'Ebrixg to Dr, ivarl Darrowls* arliele f)ii 
quantum mechanics, IVIr. 1\ Smith^ lias poirded ont 
that optical paths are not (as Darrow n‘|H?at.s in 
his article) paths soinetinies of maximum anti .some- 
times of minimum time ; but that flie time is a. 
miniimim if the path does not iindiitJe an image of 
an end point, ami if the pat.li an image then 

the . time is neither a minimum nor a rnaxiiniiin. 
Smith has further elucidated this point in eoiinexiou 
with Daihysliire’s^ recent letter. 

The close analogy so significant on wave mechanics 
between the principle of least action in classical 
mechanics and the principle of stationary time for 
optical paths (Fermat’s principle) is Treli l-oriowii. The 
principle of least action^ states that the action is a, 
true minimum, provided that iii passing along the 
trajectory of the particle the final point is reach.ed 
before the kinetic focus of the initial point; But 
when the kinetic focus of the initial point is reached 
before we arrive at the .final point, the action is 
neither a m,axiiniim nor a miniimim. The definition 
of the kinetic focus is akin to the de,fiiiition of image 
given by Smith in his recent note. 'Thus w^e see that 
the relationship betw^een Fermat’s principle and that 
of least action is .not fully exhibited unless we take 
into account for optical paths the facts eiiipliasised 
by Smith and so often ignored i.,n text -books on 
optics. 

D. S, Kothari. 

Department of Physics, 

U n.i versi ty , Belli i . 

* Darrow, “.Reviews of Modern 6, 2S ; 1934, 

s Smith., 'NA’J’im'K, 133, 830; 1034. 

® Darby shire, Nature, 136, 580 ; 1035. 

* Whittaker, “Analytical Dyivainies*’ (1.027), Section 103. 


Points from Foregoing Letters 


Feo.m the amount of aluminium hydroxide adsorbed 
by kieseiguhr (diatomaceous earth) and from the 
resulting electrokinetic potent.iai (0 of the particles, 
as shown by tlie.ir movement i.n an electric field. 
Prof, E. C. C. Baiy and Mr. W. P. Pepper conclude 
that a!i.uninium hydroxide is first adsorbed as a uni- 
inoiecular layer giv.mg a -value of 75*4 millivolts. 
This layer is tlien able to adsorb a second molecular 
layer, resulting in a drop in th.e value of ^ to 6D2 
mv. 

Super-contraction of animal fibres has been in- 
duced artificially by various means. Dr. R. O. Hall 
describes a. naturally occurring example of the 
phenomenon and proposes a tentative explanation in 
terms of tlie disulph,ide Ihikage of keratin. 

Dr. A. K. Das gives results obtained by means 
of a continuously recording electrometer which was 
ill action at Cambridge from February 14 until March 
20. These photographic records appear to confirm 
Kollidrster’s observations, made with Geiger -Muller 
counters, indicating an i.ncrease in the intensity of 
cosmic rays during the hours -when the star Xova 
Herculis was at its greatest altitude. 

Following upon the recently -published note in 
Xaturb by Dr. ildair and Mr. Taylor, who had 
succeeded in obtaining seralbumin from normal 
human sera, Prof. Raul Wernicke now submits photo- 
micrographs of crystals of human , and guinea pig 
seralbumin obtained last 3 *ear by Dr. Moises Grinstein 


of Buenos Ahes, and describes the method used in 
obtaining the crystalline preparations. 

Having succeeded in extracting .from various organs 
of the Octopus and other invertebrate marine animals 
a substance giving the ph 3 ^siologicai reaction of un- 
stable choline esters, Dr. Z. M. Bacq .infers., as C. F, A. 
Pantin did recently, that the role of acetylcholine in 
the nervous mechanism of invertebrates is similar 
to that ill the higher animals. 

Mr. H. Dam recently indicated the existence in 
hog liver fat, tomatoes, etc., of a new vitamin, K, 
which prevents a deficiency disease in chicken, leading 
to bleeding tendencies and other symptoms. H. J. 
Almcpiist and E. L. R. Stokstad point oiit that the 
new vitamin is also present in dehydrated alfalfa and 
in fish meal or rice bran that have been kept in a wet 
condition. 

Prof. A. Bruce Macallum describes experiments 
indicating that certain extracts from the duodenum 
contain, in addition to the hormone which stimulates 
the seci*etioii of i.nsulin, a further component which 
is antagonistic to insulin. 

The effect of unexpected stimuli in reducing or 
eliminating experimental deafness produced by loud 
‘pure’ noises, and the fact that such deafness extends 
to the other ear even when it is not directly exposed 
to the noise, leads Mr. A. F, Rawdon-Smith to 
attribute the so-called auditory fatigue to an inliibi- 
tion effect in the brain cortex rather than to a local 
effect in the ear. 
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Research Items 


Roman Fort at Brough 

: The existence of a Roman fort at Brough, Yorks, 
where Ermine Street crosses the Humber, as distinct 
from a riverside settlement, has been determined 
only recently. In 1933 an investigation was made 
of the character of the Roman occupation, previously 
well attested by frequent finds of coins, sherds, etc., 
by trial trenches dug in the Bozzes Field by Mr. T. 
Sheppard, Dr. J. L. Kirk and Mr. Philip Corder. In 
an interim report by the last-named (Hull Museum 
Publications, No. 182) a number of facts were estab- 
lished, notwithstaiidmg that at the time of writing the 
excavation was not complete. A military station 
involving at least two, and probably three, ditches 
was established at Brough before the campaigns of 
Cerialis and Agricola. On the south side, the two 
outer ditches had been levelled and succeeded by an 
occupation area represented by floors, hearths and 
a rubbish pit. In the rubbish pit were Roman slierds, 
imitating Bcdgic forms, dated from material from 
Colchester at somewhere between a.d. 56 and 76. 
From these the inference is drawn that the occupation 
antedates the campaign of Cerialis, who founded 
Mai ton and Yoi’k in the seventies. The earliest 
rampart on the east side was of compact sand and 
has not yet been positively dated. It is probably 
contemporary.’' with the ditches on the east and south 
sides of the fort. Eventually the rampart was cut 
back and a solid stone revetment added. This was 
probably in the second century. Sherds from the 
filling of the ditches are none of them later than the 
x4ntonines. Probably the ditches were filled in the 
second century, when the military occupation was 
moved to the northern frontier. Third and fourth 
century occupation is attested by coins and pottery, 
and a large rectangular biiildmg in Trench 1 must 
fall within these centuries. It is not aligned wnth the 
ditches and may have been built after they had ceased 
to exist. Pottery of the fourth century was found 
unstratified in considerable quantity. 

Bay Islands^ Culture, Honduras 

'Las Islas be la Bahia’, a little-known group of 
islands off the northern coast of Spanish Honduras, 
have been investigated by expeditions of the American 
Museum of Natural History (1931) and the Smith- 
sonian Institution (1933), and archaeological collec- 
tions were made in 1930 and 1931 by Mr. Mitchell - 
Hedges on behalf of the Museum of the American 
Indian, Heye Foundation. In a study of the archaeo- 
logy of the islands by Dr. W. D. Strong {Smithsonian 
Misc. Collect., 92, 14) the observations of the two 
expeditions are combined and the material collected 
by Mr. Mitchell-Hedges is used for purposes of 
comparison. The majority of the known archaeo- 
logical sites are on hill -tops, next come caves and 
rock-shelters ; springs and water -holes and large 
level sites are less frequent. The majority of the 
sites are shrines, or places of offering of some sort ; 
habitation sites are rare, only four being known, 
of which one is doubtful, though showing the only 
known example of, possibly, the foundation walls of 
a house . Low earth mounds contain scattered 


burials. The pottery i.n elaNsifjed ns Mi 
Elaborate Moiiyehroini% Polyc^liU fiu* i end 
chrome ii, a chroiieiogieoi seqiieiter so 
Elaborate Monochrome aud, Peheltrom* i lo m 
be contemporary. The Hay KlaiitL' hi ‘ no 

the northern fringe of an import ani, hm liitl-' koMU lu 
cultural region. It ap|)eais to lia\'e eenain ailimti' - 
with Maya culture, but this is late and itehoj-t, 
whereas the affiliation with th«‘ w« rn ■Xicsirajoan 
and northern Co.sta Rican toiltnre \< both iiiiinmO' 
and direct. Soiitliern traits ])erni«’ute tie* wlmh^ 
culture, and seem to be early and ha^ie. 
evidence, etlinologn,% archeology, and liiigtiidt if', off 
combine to .suggest that pei'ples of Snyih Aijea‘i*'nit 
affiliations must lui\< ht*ui re>pondhl» far iiiu"! of 
the remains on Bay islands ami ])ri»hahly for thoM' 
of northern Honduras w«*lL 

Factorial Analysis of Human Abilities 

In the Hutnan Factor (9, No. 5| Prof. L<»drr«'vMf. 
Thomson states briefly, and in as iioii-rniitlieiiuiliea! 
a way as possible, his criticism of Prof, Spi-arniiiii's 
Ywo-Faetor Theory’. Ih.^ rcgartls a.s a maflH-- 
matical variable without any real 
a separate entity; ami argm^s that I la* a ai‘ri\Ttf 
at by one si‘t of tests is not rie<*c.ssarily I fie same 
as that arrived at by aiiotlua* set of |h' 

refers to the American work on factorial aiiitlysis, 
whieli has been concerned with Uipplying the iruahml 
to any team of tests, and not only hierarchic.al lcai’ii> 
of tests, and points out that an infinite mimi}f*r of 
mathematically satisfactory results arc possible. 
Prof. Thomson gives illustrations to siicnv the 
iimumerable interpretations that could be rnadt* from 
any one set of correlation coefficients. Determining 
which of them should be selected is the business of 
the psychologist, not the statistician. His »nvii 
belief is that the mind cannot be dividerl u|i into 
unitary factors, but is ‘'a rich (‘omparat ivcly tin- 
differentiated complex of inumncrable iullucncf'‘s’k 

Musculature of the Blue Crab 

Miss Doris Mk Cocuiran lias thr musrul.o- 

tiire of the blue crab, VaUiavdis Haihhim 

(Smithsonian Miscellaneous (.'olit'ciions, vol. 92, No. !i 
(Publication 3282), Jan. 1935). Tliis is an exeilfiii 
piece of work and one much wanted, for ftnv accuratf 
observations have been made on such an import ant 
subject. The chief myological publications in existiaa'* » 
relate to crayfish, shrimps and prawns. Tlw* vt >i aph a » • 
fusion of the segments of head and body in liio urab 
has resulted in the disappearance of those inttu'sog- 
mental muscles which, in crustaceans like the slnarnp 
and crayfish, give a high degree of flexibility to 
movements of the body. 5n the other hand, 
muscles of the appendages are liighly coinplieartHl, as 
are also those of the stomach with its gastric mill and 
of the^ alimentary system. The abdomen of the bint' 

, crab, in the male at least, is apparently yirogn^ssiiig 
towards a condition of partial rigid!ty,*as the third, 
fourth. and fifth segments are immovably’' fixud ifi 
that sex. This fusion is not yet coin|>lcti'ly esliib- 
lished, ' as the former segmentation i?, still partly 
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iiiaiutaiiifd in its iiiiisriilatiin*. T I in female’s abctomeia 
!ia> six ds-tin«*t segments, all of which . have the 
ijiusct's wall developed. All these muscles are 
ciescTibed iii ureat {t*taih and there is a discussion 
of the g^'ikcr.ii striicttire of tlie crustacean appendage. 
The iiiiiiieiYHis iilustratiofis in tiie text, add much to 
the \iilue of !ht< tiiidoiihtedly vaiuaMe 'work. 

Marine Faii,na of the Dutch East Indies 

Xm\\' parts it’ H<\sidiats Scii ait Lti< pies du Voyage aux 
llHle^ Ch’iefitales Xeerlaiidaises di‘ LL. AA, RR. I.e 
Prince et la PrinetLSstJ Leopuld.de Belgique (J/cAn lio^, 
(i'Hhsi. Add, f/e Ikhjifj[ut\ Hors sene, VoL 11) recently 
p’ublished mibraee (Jpisthobraiiehes and Siiieodermes 
(Oiiciadi^s) h;v* A, Lab be ; Prosobranehes Parasites 
by W. Adam {fasc. 14) ; Hponges by H. V. Broiidstad 
{fasc. 15) and C'ephalopoda by W. Adam {.fasc. 
16). A. i^abbi^ has diseov<a\‘d that the Oncidiidte 
possess a siliet^ous armature, hitherto unknown, and 
that rlit‘ different members of the family have in 
their boiiies more or less widely distributed spicules 
of silica.. For this reason lie ha.s propo.sed the sub- 
oi’iler Silicodt*rmatu\ being synonymous with the 
Oiieirliidai of Ch'ay. Xt>t only lias he made this 
innox'atiom but he has also placed them among the^ 
0|>istiiol>raiielis rather tliun the true Piilmonates, . 
for he is of llie opniiion that the Bilieoderms play the 
same role ^^ith regard to the Opistiiobranelis as the 
Puimonates «Io \vilh regard 1o the Prosobranchs. 
SSc‘ven H])i‘eie.s were taktii. by the expeditio.n, five 
tikFcu lipw, twi'i aloNuly kn«.>wn, one not 
determiiwd <n\ing to I Kid pr<\servaf ion, and one 
Oer/f//(7/u. Xo mention is niad(^ of tlie A^ery careful 
monograph on SiaUii African Oiudiidella by Hugh 
■W'atson (Jan. Stmih Aj'n'ean Mm., 20, 1925). which 
contains \'aluable anaiiani(*al work and discussions 
on tht‘ geographical distrihut ion. The eapulkl Thysa 
crystalilna. parasitic on tlie eduuoderm Linckia, is 
diMcribed by W. Adam, who has discovered the 
minute male, hitherto uiiknowii, under the shell of 
tlie female. The male is mat'ure although less than a 
niiliimetre in length and has no disc of fixation. 
The author, agreeing with Jonker, determines that 
this disc, which has been subject to much discussion, 
is part of the head, being innervated exclusively by 
the c(^rebral ganglia. 

Pacific Entomological Survey 

Two ])uhiications (Xos. €> and 7) of the Pacific 
Flntomological Survey have been issued as Bulletins 

113 and 114 of the Bernice P. Bishop Museum, 
Honolulu, 1936. Bulletin 113 is concerned with 
reports of various specialists on the insects and other 
arthropods collected in the Society Islands. Bulletin 

114 comprises the second .instalment of reports on 
the insects, arachnids, etc., obtained in the Marquesas 
Islands. These two bulletins are well illustrated 
and contain descriptions of numerous species hitherto 
'unknown. The bulletins are of interest to students 
of geographical distribution and of island life in 
particular, as v^rell as to specialists in the diverse 
groups concerned. 

Physiological Differences between Geographical Races In 

Forest Mice 

Investigation of the effect of mountain climate 
upon the human organism has shovm that the 
as(‘ent of liigh moiin,ta:ins causes an i,ncrease in the 
hieinoglobin content and. in the number of erythro- 


cytes in the blood. It known also tliaf thesf* \’ahies 
are higher in the blood of some moiodain aiiiiiuds, as 
well as of men living normally at high altitudes. 11ie 
nature of these cliffenTiees, ho\ve\'or. have reiruuiied 
unknown ; they may npresent eillit^r a temporary 
individual adaptation (as in tlu‘ east* c4’ a mmi 
ascending a mountain j)eak), or they may become 
fixed diu'ing indivkiual or phylogenetic development. 
Some light on this intert^sting probieiii has now hpoii 
thrown by Ivalabuehov {€K R. Aead. Ahh, J^euingrad, 
2, Xo. i, 1935) who has made a comparative exjieri- 
mental study of two sub-species of the forest inc>us(‘, 
Apodemus sylvatieus eiscaae.ab‘icfis living at higii 
altitudes, and J. s. mo,srpien6'Ls‘ from the plains. 
Careful counts of the number of erythroe\'tes pro\'ed 
that t,he number was constantly liiglier in the moun- 
tain race than in that from the plains. 'When mice 
of the mountain race we,re transferred to the plain, 
the number of eqytlnoeytes in their blood at first 
decreased, but two months later the number became 
normal, and even rose somewhat above the normal. 
In the controls, consisting of an equal niiml'ier of 
pia.uis mice race kept with the experimental animals, 
no change in the erythrocyte number was observed. 
This show’s that theiu is a coiistaiit physiological, 
difference betwN^en tw’O races, indepeaident of the 
environment. 

A Fertile Species-Hybrid 

Ge.neticists usualh’ find that wdien two spetlcs 
are crossed, the offsiiring, if any, are sterile. .Sex’eral 
garden plants liave, liowe\TU% originated as hybrids 
betiveeii two weil-defhied species, and now anothca* 
plant has been found to ha\’(^ a. similar origin. It is 
the pink-.fioivered chestnut, Aescidm x Cartira, 
recently described by Mr. M. B, Crane (J. Mmj. liort. 
Soe., April 1935). Several, well -authenticated in- 
stances of successful propagation of tlie hybrid from 
seed have, been described in the garden literature of 
last century. IMr, Crane sh. 0 'ws that each of the 
parents has twenty clnomosomes, and upholds 
Skovsted’s demonstration tliat Aesculus Hippo- 
castcmiim has twenty small chromosomes in the germ 
cells, whilst A . Pavia has a s.i..milar number of large 
ones. The hybrid has forty, half of wdiich are large, 
and the others small. Doubling seems to have been 
effected by autosymde.sis — the non -reduction of both 
parental germ .nuclei — -since no parental tyqies appear 
ill the offspring. Several other species -hybrids a, re 
mentioned in the paper. 

Effect of Rootstocks on the Nutrition of Apple Trees 

Mb. L. G. G. 'Wa.rne, of the University of Bristol, 
and Dr. T. Wallace, of Long Ashton Resis'tnli 
Station, have investigated “The Composition of lhc‘ 
Terminal Shoots and Fruits of IVo Varieties of 
Ajiple in Relation to Rootstock Effects” (J. PooioL 
and Hort. Sci., 13, Xo. 1, pp. 1™31, March 1935). 
Several metabolic disturbances, such as leaf-seorelu 
have been obserA^ed in association with tlie use of 
certain tyqies of rootstocks, and the paper under 
reA^iew show^s that the various clones of stocks 
classified by Hatton at East Mailing Researcli St a t ion 
hav^e certain Avell -marked effects upon the metabolism 
of the scion wdtli which they are grafttAl. dialling 
stocks types II and V, known to lie susceptible to 
potash deficiency, showed evidence of potasli starva- 
tion eA’-en when that element wuis piesent in the soil 
in abundaiiee. Rootstocks promoting great \dgour in 
the scion produced a high ratio of potash to nitrogen 
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in the shoots, whilst a positive correlation was 
established between the ratio of phospiiat© to nitrogen 
in the wood, and precocity of bearing of the tree. 
The dwarfing effect of type IX could not be explained : 
chemically. Many other .results are set out in detail 
in the paper, and the chemical analyses have been 
correlated with extensive pomological records ' col- 
lected by , Dr. T„ Swarbrick and his colleagues. ^ 

Atmospheric' ^ .Visibility 

A DISCUSSION of the principles undeiiying the 
choice of the. marks used in the. estimation of atmo- 
, spheric visibility, by W. B. Knowles Middleton, of the 
Meteorological Service of Canada {Monthly Weather 
Review, January 1935, p. 17), summarises very briefly 
the results of recent work in Germany and America on 
the measurement of the transparency of the atmo- 
sphere, This is a subject that has become more 
important in the last twenty years on account of 
the development of aviation, and is one which 
abounds in practical difficulties. It has long been 
known that the distance expressing the so-called 
Visibility’ of the atmosphere when determmed by 
observation of the distance of the farthest of a selected 
group of objects such as trees, buildings, etc., is 
influenced by a number of factors uncoimected with 
the state of the atmosphere, for example, by the 
excellence or otherwise of the observer’s eyesight, 
and perhaps still more by the nature of the selected 
objects and the background against which they are 
seen. Mr, Knowles Middleton states that it is a 
common opinion that observations of this element 
made by the method just described are of no use 
in synoptic meteorology. He goes on to show 
that it is only when the objects used are black or 
nearly black and are seen against the sky that we 
are in effect measuring o, the extinction coefficient 
of the atmosphere, defined by the equation dE = 
•— aEdx, where E is the flux density in a parallel 
beam of light travelling in the direction of x. His 
remedy is to use only black or nearly black objects 
against the horizon sky during the daytime, and never 
objects against terrestrial backgroimds, and to use 
interpolated values obtained from observations of 
such objects rather than misleading observations 
derived from an inspection of objects which appear 
against terrestrial backgrounds ; and to have night 
observations made with the aid of some standard 
transmission meter, so that these may be independent 
of the local distribution of lights not set up specially 
for observations of visibility. 

Solidification of Nitrogen and Argon 

The Proceedings of the American Academy of Arts 
and Sciences of March contains Prof. P. W. Bridgman’s 
account of his determinations of the melting points 
of nitrogen and argon under pressures up to 6,000 
atmospheres, their change of volume on, and 
latent heat of, fusion. The gas was contained in a 
chromium-nickel-steel cylinder closed by a gas-tight 
piston the movement of which gave the change of 
volume. The cylinder was surrounded by a liquid 
propane thermostat, the temperature of which was 
regulated by a hydrogen thermometer. The tem- 
perature of the gas was measured by a copper- 
constantan thermo-couple and its pressure by a 
manganin wire resistance gauge. The melting point 
of nitrogen rises from 63’3° K. at 1 atm. to 149° K. 
at 6,000 atm., the increase of volume on melting 
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changes from 0*072 to 11*026 oud hunt 
heat of m.elt,ing from 2 IB to 346 ^rraoi. 

For argon the figures are K. to 193' ookm 

0*021 c.c. and 2H0 to 2 hh kpii.-eiu. In 

each case, the ehaiigL of lueiting |Hti o t>' 

.linear function, and the ineit iim* (d I'sloiie* a p* f 
bolie function, of the prtssiire. ‘’Ihe hitviit i.uii 
fusion is in both easeb nearly at p** 

above 3,000 atmospheres. 

Diflnsion of Gases through Met.ais 

C. J, SMiTHEUi.H and i’. K. iiaiiJty 
Soc., A, May) have examined tht* difhisioii nf s»n«‘r4l 
gases through different metals, ami thus ohtiiiiaHl a 
more deiiaite conception of the luet'hanisiii inviih** d. 
The metal tubes were heated elect ru*ally and pr« ai 
*was made for analysing the gas had <1 

through the tube walls. The depeiitienee nf ilif 
diffusion on pressure and temperature was in\’esli- 
gated. The effect of tempt rut un wa*' ten}) 

represented by Bichardson’s t‘xpouenti«l e\|»res-h»ii. 
Except at low pressure*, rlie viiriulioii with 
follows a y^F law, the diffusion probably taking fibe f 
in the atomic state. According to the vimv of tin* 
authors, diffusion is always pn‘eeded by jMisorptiinu 
and the d,eviatlon from the squtire root law inay hv 
explained by the use of the Langmuir irtotilierm, 11 1 <' 
diffus.ion is found to be sircmgly speeific ; iiilrogtii. 
for. example, will 4liiTns<» freely thrniuih io»u. 
chromium, or molybdenum, but not tliroiigli efipp* r. 
while no diffusion of argon or helium eoiifd bc- 
detected with any nndal. This agrees wilh the \ h 
that activated adsorption is necessary’' for t lie < i ilTiisi* tt i . 

Chemical Aspects of Biological Oxidation 

In his preskleiitiul adchess at the auuuaf nirn'iinu 
of the Indian Chemical Saeiily on danimry ■!, 
Prof. N. R. Dhar discussed ilie eheiiiieal 
of biological oxidations (J. Indian Chun. Sut\, 
12, 96 ; 1935). Researches carried out in his labora- 
tory have shown that organic substaiin s, whitli ar* 
not d.irectly oxidised by alniospherie uxy aeii ai tb-* 
ordinary temperature, eaii be oxidised by simph 
passing air through thffir solutions or -'le-pi finYf) . 
when they are mixed with compounds ultii'b nan lily 
undergo oxidation in au\ such as sodium >u}pbft>\, 
phosphorus, or freslily prm*i]ntab*tl . 

and manganous hydrox hies. It has besn found lb it 
p,rotems are more rmdily oxidisod ihait earl mo 
hydrates, and carboh\’< Irat es 1 1 lai i fa i s : in I a t *! , t ! r * 
order is the same as was found b\' \’oii in r*'*d}!i:..: 
experiments; with cerous hydroxide, as mm h m, 
83 per cent of egg white is oxidiscil, 57 per era u of 
starch and 30 per cent of butter. Jii all ea-*'s ilr* 
substance is oxidised completely to carbon dltviif* 
and water. Prof. Dhar contrasted this proeo-^v, ^uih 
the rapid oxidation of foodstuffs with h\-drom‘n 
peroxide or a ferrous or ferric salt, in whiih iniofo 
mediate compounds are formed, and eoiopjHvd ilto 
former with normal metabolic oxidations joid tlio 
latter with the changes oceiiiTiiig in a’biiomial 
holism, such as the appearance of the bu'etma ’ bodic- 
in diabetes or fasting, from the iiieoinplcl e et mil Hist ii 
of fats. In conclusion, he siiggi\sttT! that eiaiaiii 
biologically active compounds, which are 
agents, owe^their activity to their power nf indue ing 
oxidations in other substanctHs, and also iIire<*iod 
attention to the effect of sunlight in indneing oxida- 
tions'in the presence of air. 
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The National Physical Laboratory^ Teddington 

Inspection by the General Board 


O X Junt‘ iM, the General lioard of the Xational 
Phy'sieal Laboratory made its amiiial iuspee- 
tioii of till' Jaiboratory, A large number of visitors 
wti’c present, iiieluding members of scientific and 
ti‘clinicai iiistitntloiis, (hivcrnmeiit departments and 
industrial organisations, and were received by Sir 
Frederick Lowland Hopkins, president of the Royal 
Society and chairman of the Board, the Right Hon. 
Lord Rayleigh, chairman of the Executive Committee, 
and the director of the Laboratory, Sh Joseph E. 
Petavel. 

Ill The- Physics Department of the Laboratory a 
muiiher r>f proljk-ms connected with air conditionmg 
of public buiitlings are being studied. Mention may 
lie of an exainiiiatiou of the water vapour 

absorptixi? propf*rties of xiuioiis classes of books, and 
of an ion of ihe ivialionship between 

Jiuuiidity aiai. iengili for a uinnber of hygroscopic 
suhstmices, io ascoriain !heir siiitahility for use in 
]uiraidity»coiitr<jHing apparatus. In the course of an 
investfganon <d‘ t[i<‘ acti(ai of tlie wet and dry bulb 
hygrometer at low temperatures, a ilexv point ap- 
paratus has Ihhui, developed for use as a standard of 
ref<‘r<nu*<*. fn this, paralliii oi! <HH)led ]>y solid carbon 
dioxide ciivulutiLs in. a sjiiral patli, atlaehed to the 
back of a flisc of ehromiom-plated silvnr, the tem- 
perature of which is iiK^tisiired by means of a thermo- 
eleint'iit. 

The apjiara-tus devised for the determination of the 
ratio of the specific heats of carbon monoxide has 
been modified so that measurements of the velocity of 
sound can lie made quickly at any one of several widely 
spaced frequencies. Electrically maintained quartz 
crystals an* carried on a plate capable of rotation 
benearli the opening of a x^ertical furnace containing 
the gas iiiid<H* test. Each crystal gives a definite 
frt*quoncy so that the change of velocity with fre- 
cjuency can b<* detei’mincd at various temperatures 
of the gas. 

For the measurement of the thermal conductivities 
of rtTfactoi'X" materials, a test slab eigliteeii inches 
S(|uare and two in<.*!ies thick is used. One face can 
be hetited to and the lieat transmitted 

tlirougli the centnil area is determined by means of 
a watiT-llow calorimeter. 

Ill ilie Radiology Division the relation between 
erx^stalliiK* structure* and tlie magnetic, electrical and 
tensile propei’ties of materials is under investigation 
by X-ray (liftTaetion methods, specia.1 attention being 
gii’-eii to tlie detection and measurement of internal 
strain. This strain results in a broadening of the 
diffraction lines, and the degree of broadening can 
be used as a measure of the amount of strain present.. 
Xew equipment has been added to the Division for 
the study of materials by electron diffraction methods. 

The measurement of gamma -ra^^ dosage in rontgens 
is under investigation and experiments have been 
made with both Tree-air’ and ‘a,ir-walF chambers, 
the latter having walls composed of materials of 
effectively the same atomic number as air. The effect 
of xvall thickness on the ionisation produced in ‘air- 
wall’ chambers is being examined. A thick-walled 


chamber appears to indicate tlie dosage iiiuler con- 
ditions prex'ailmg in deep-seated therapy, viiile a 
thiii-walied c-hamber measures virtuallx’' tlie dose 
received at the surface. 

In the Acoustics Laboratory considerable attention 
is being given to the problems of noise abatement 
and measurement. I.nvesti gat ions are being carried 
out on the sound-insulating p,roperties against impac't 
and air -borne noise of walls and floors of various 
designs. The use of absorbent materials in this con- 
nexion is being studied. ' For the measurement of 
noise, a portable acoustimeter has been developed in 
the Department. The instrument gives equal indi- 
cations for notes of the same loudness, irrespective of 
pitch. 

In the Optics Division a new t>qie of colorimeter 
containing no rotating elements has bet*n eonstructed. 
The light enters the mixing chamber through a- 
condensmg lens equipped witli x’ariable a]tertures 
containing the primary colour fillers. Colour mixing 
is effected by the use of O; small integrating sjihere as 
a mixing chamber, the intensity <,)f eaeii primary 
stiinuliis being con,trolled by \*ariatioii of tlie aper- 
tures. 

In the Electric Standards Div,isioii of the Electricity 
Department consideration lias been given to the 
construction of standard attenuators of calculable 
phase angle for the calibration of commercial at- 
tenuators at radio frequencies up to 1 mega -cycle pe,r 
second. A combination of two of the laboratory 
residual inductance standards in the form of a 
potential divider can be used as an attenuator, and 
a number of units of this type have been constructed 
ranging in value from 1 decibel to 110 decibels. 

An apparatus for the automatic comparison of 
frequencies by counting beats , has been developed in 
the Division. The apparatus makes use of a system 
of relays whic,]i actuate, on one lia.-nd, a eoiintei* 
registering the number of beats ]u.*oduced by the two 
frecjuencies being compart'd, anti, on the other hand, 
a counter registering seconds (»r .fractions of a second 
down to one tenth of a second. 

In the High Voltage Lab<n*a..tory, oscillographic 
methods have been applied to the testing of lightning 
arresters. Experimental arrangements bax'e been 
developed for determining the volt -amp ere charac- 
teristics of arresters, the lag in their response to 
steep fronted overvoltages and their ability to 
mterrupt the flow of current when tlie overvoltage 
has been disposed of. Records were shovm illustratmg 
the voltage accjiiired by a piece of apparatus with and 
without the arrester connected across it. 

Research work is being carried out in the Electro - 
teclmics Division of the Department on the alternat - 
ing-current resistance of conductors for heavy 
cmTents. Formulae have been developed for solid 
circular ' conductors giving close agreement witli 
experimentally measured xailues. The problem of 
tubular conductors . is now under examinatio,n. 

. An investigation is in progress in the Photometry 
Division to determine the illumination .at which it 
becomes necessary , to supplement daylight by 
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artificial light, and automatic means have been 
developed for recording this in the case of amiimher 
of selected office lights.' A solenoid .included in each, 
office lighting circuit operates the shutter of a cine- 
camera when the light is switched, on. Each exposure 
records the date, the time of clay, wdiich office light 
is switched on, and the reading of a ' calibrated 
ammeter and rectifier photo-cell unit. This reading 
determines the illumination in the office. In the same 
Division research is being imdertaken to determine 
the change of sensitivity of the eye during recovery 
from exposure to high brightness backgrounds or to 
isolated bright sources of light. The work has appli- 
cations to the problem of the recovery of eye sensi- 
tivity from the glare of motor-car headlights. 

In, the Badio Department an exhaustive examina- 
tion of the factors responsible for departure from 
frec[uency stability has revealed the necessity ■ for 
high thermal and secular stability on the part of the 
inductance and capacitance. An inductance coil and 
\nTriable 'condenser possessing extremely low tem- 
perature coefficients were exhibited ; in these, use is 
made of differential expansion systems. 

Attention has been given to the use of uiverted 
diodes, split -anode triodes and magnetron oscillators 
as. generators of very high-frequency oscillations. A 
demonstration was given of the generation, by a 
four segment magnetron, of ultra-short waves in a 
Lecher -wire system connected to the segments of the 
anode. 

In the course of research on direction finding, a 
potentiometer method has ]3een developed for the 
excitation of a rotating radio -beacon. The method 
utilises a dual potentiometer connecting an oscillator 
to two amplifiers which feed tw^o pairs of aerials 
arranged at right -angles. The motion of tlie potentio- 
meter contacts is such that the voltages applied to 
the two amplifiers vary sinusoidally and in opposite 
phases, producing a rotating field in the aerial system. 

In an investigation into the nature and origin of 
atmospherics, oscillographio records have enabled 
the wave form and direction of individual atmo- 
spherics to be determined. Simultaneous records 
obtained at two different stations permit the place 
of origiti of, the atmospheric to be ascertained. 
Results obtained have shown that the recorded wave 
form of an atmospheric depends on the distance of 
the source producing the disturbance. 

In the Metrology Department the standard leading 
screw lathe used for the correction of the pitches of 
lead screws has been ent'irely reconstructed. The 
traverse has now been extended to five feet and, 
by ■ the introduction of change gears, screws having 
any English or metric right-handed pitches can be 
dealt with. Calibration of the reconstructed lathe 
has shown, that its cumulative pitch is correct to 
within 0*0003. uich tliroughout its traverse. 

New apparatus has been constructed for the direct 
testing of mercurial barometers at pressures varying 
from 2 in. to 34 in. of mercury, the pressure being 
accurately controlled by a specially designed barostat. 
The apparatus can accommodate five barometers for 
test in addition to the standard mercury barometer. 
A standard barometer has been constructed combining 
the principles of the Fortin, Newman and Kew 
barometers, so that instruments of all three types 
can 'be tested directly in the. new^ apparatus. , 

The study; of fatigue in relation to crystal structure 
has been continued in the Enginebring Department 
and the effect of crystal orientation on fatigue 
strength, is, b.eiiig examined for a .number of single 


crystals of alummium. Attention is also being m ^ 
to" the effect of intercrystaliine bouiidai'ios on 
failui’e and tests ai’e being ma.do spocimol 
consisting of several crystals of a.l 1 1 ra ini i o ii . Sj h e j u i • i i 
and results illustrating these two plni'^is uf tin' work 
. were exhibited. For the determination of i lie fit igii*’' 
strength of materials under combined all eri mi 1104 
stresses, high-speed maohities, in wliich dilTfa'* til, 
combuiations of plane bending and touHioii f*a?i be 
applied, have been constructed. Variuiis plain ami 
alloy steels and cast craiiloshaft materials m’e 
examination. 

Investigation is being made Into the 
applications of air injectors with refu’ence. to liitfr 
use in maintaining air streams ladeu with graiiiiluf 
matter. . An experimental piiciimatie coii\'e>'t)r hO/S 
been constructed and experiments are beitig carried 
out to determine its performance. 

The Department is investigating tlie priiielple-s 
underlying the design of satisfactory piped im? jo it us 
capable of withstanding high tempera tores and 
pressures.' The work entails the stuily of tl h ‘ hel to viot ir 
of flanged joints under, pressure at air 
and at high temperatures, and iiieasurrinriirs fd' bolt 
creep. The .equipment pe.rni!ts tests 10 be fiiade ‘Ui 
8-in. pipe flanges at temperatures up 10 h\ 

and at steam pressures up io 1,400 ll>. per sq. iiieli. 

A number of. Iiibrication prolilerns are remhuiig 
attention . Merit ion may lie mad e of in sea it 1 1 o u 
the aspect angle and attitude of a journal beariiiir 
under varying load, speed, ckwai ice and leiiifieraf lire, 
and experiments on the effect of nnining in a et'.ir* 
anee bearing at the seizing t«'iu]ier4il un* of oil-n 
Sensitive apparatus has been de\’o]opi'‘«i fV>r im ’astir* •» 
ment of the profile of bushes to detei i he. rhanco 
of shape caused by running. 

In the Metallurgy DepaTtniciifc tlie pBvdniiion of 
iron of a high degree of purity has biTji aiiikwed by 
the dheet reduction of pure iron oxide in hydrogt'iu 
Specimens with a purity of the order. of 99*01) per 
cent and of gi'eat softness and ductility were l'*x1 hIvItm] . 

In view of the importance of oxide siirfair/ films 
in connexion with the problem of rrniinun'j 
from molten metals, a systematic exarniiiation of i, hi? 
structure of such films is in progress by inoaiH of 
electron beam diffraction methods. Tlie wttr!;. I ms 
been extended to the study of oxide lilrris for! nod wn 
solid metals and alloys under alino.-iplierio eoudit f m > 
and at high temperatures. 

Considerable wnrk is being corriod on I on i ho 
production of magnesium alloys, with tho' 1 t* w of 
developing alloys stronger than ilioso a I pf’OMUi, 
available for .use at ordinary ami af rlewihd fmo 
peratiires. The microstrncture, eofisl i 1 11 f ioi i and 
rolling and mechanical properties of \'ar?ttn< mng- 
nesium alloys are being .investigateth The diiVionhy 
experienced_ in rolling and forging many of ihioo 
alloys -has been largely surmounted by slow proodij.j^ 
at high temperatures. A now^ cxperiuioni-af dr.w- 
speed rolling mill lias been installed for use in lireaking 
down the cast ingots. 

■ In the Aerodynamics Department prot)!tTns ro- 
lating to the landing and take-off of airt*raft fuv 
receiving attention. . The work is of a iwo-lbld 
' character. The effect of landing Hops on suibiliiy 
near stalling, incidence, is being examined bv 
of the rolling balance. Measiiremenl s are mmlo of 
the tendency of various wing sections, fittcfl wills 
flaps and. mounted, on the balance, to fUT«‘]cnde 
diminish ..rolling, motion. _ The effect of proxiiuiU' Io 
. the. ground -on the forces acting on an iieroplaiie is 
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also under in\'estiga.tion. Systematic measurements 
are made .of tlie lift, drag and pitcliing moment of 
models at various distances from tlie ground. 

Beseareli is being carried out on tlie effects of gusts 
on tlie st^ess(.^s in aircraft, and apparatus has been 
designed for recording tlio cliarigcs in vertical wind 
velocity in a gust. Tlie use of this aj)paratits ' in 
eon junction with a recording aiicniorneter measuring 
the mean horizontal wind speed, gives' sufficient 
information to permit the effect of the gust to be 
predicted. 

The performance of a number of high -pitch air- 
screws covering a wide range of pitcli/diameter ratio 
has been measured and the results have been corre- 
lated with modern airscrew theory. Examination is 
now being made, . by means of the hot spot method 
of flow photography, of the periodic flow tliroiigh 


such airscrews, with tfie view of obtaining a direct 
experimental chock of the basic assiiiiiptions rff 

theory. 

In the William Fronde Laboratoiy, ihe td’fect of 
■waves on ship resistance and propnlsivn 
together with the influence of hull f<uTii ofi this 
problem is under invest .Demonstrations 
were given with a self-|irope!ied model of a- high- 
speed, twin-screw vessel, ddie speed, the propfdler 
thrust, the amount of pitching and heaving, and tlie 
power required to drive the model are automatically 
recorded during its passage tliroiigh roug].i v’ater.^ 

' A number of model propellers made of a special 
aluminium alloy developed in the 'William Fronde 
Laboratory were exhibited, together with apparatus 
for eondueting tests with model propellers in open 
water. 


The British Waterworks Association 

Annual Meeting 


^F^ICE amiiial me^etiiig of the British Waterworks 
A' Association at Cambridge on June 26 was the 
occasion for a vigorous and outspo’ken presidential 
address by Prof, C. E. Iiiglis, wlio, after a brief but 
interesting account of tlie origin and early develop- 
ment of the University, reA’iewed the policy of 
successive Governments in tho past in respect of 
W'ater supply for t,tie needs of the country, and made 
some caustic comments on the “futile jerocess of 
appointing water Commissions and pigeon-holing 
their reports” which has been its chief characteristic. 
He added that he regretted to observe the re- 
appearance of the “policy of procrastination which 
has blighted waterworks legislation for the past 60 
years” in the recent aiinouiicement by the Minister 
of Health in the House of Commons that as a pre- 
liminary to water legislation of a general character, 
a Joint Committee of the House of Lords and the 
House, of Commons was to be set up to report “on 
meas'tires for the better conservation and organisation 
of water reso'urees and supplies in England and Wales”. 

Foii.r papers prese,iited to the Conference were 
more or less technical in character. One on “Water 
Softening at Cambridge”, Jointly written by Dr. 
Suckling and Mr. Philip Porteoiis, described the 
particular nature of the ivater at Cambridge, and the, 
method of softening adopted after full consideration 
of the relevant data. The Cambridge water, which 
is derived from the Chalk, a formation which outcrops 
in the soiitliem half of the county, is stated to be 
“uniform^ clear, bright and colourless” containing 
no iron or iiiaiigaaese in solution. “The total solids, 
magnesium content and permanent hardness are not 
unduly high and. sodium salts are only sparingly 
present. The water is neutral in reaction, the content 
of carbonic acid is low and no corrosive tendency has 
been exhibited during many years of use.” It is also 
of excellent organic and bacterial purity. Be.lng 
convinced on tliesO' grounds that the desired degree 
of softening could be satisfactorily attained by either 
the lime or the base -exchange process, the final decision 
of the local water company in favour of the latter 
was made on the . basis of financial and 'engineer-, 
ing considerations. Tabular analyses are , given of 


the water before and after sufteiiiiig, the total 
hardness of the untreated water being 24*0 (tem- 
porary liard.ne?ss, 17*5 permanent hardness, 6*5). 
xAfter treaiinent and ; blending, the total liard.iiess 
(entirelv^ temporary) is 11*5. The softened water 
sent into supply is described as “clear, bright, 
colourless, odourless and palatable”. The water- 
softeii'ing plant consists of six units, each of 9 ft. 
diameter, capable of delivering “zero hardness” 
water continuously at the rate of 16., 000 gal. per 
hour for 10 hours, after which it is put out of com- 
mission for regeneration. Each cylinder contains 
about 10 tons (420 cii. ft.) of Doiicil, a .synthetic 
zeolite, and is supported on a 12-in. bed o.f graded 
gravel. The sjmthetic zeolite was chosen in com- 
parison with natural zeolite on financial and engineer- 
ing grounds as in the ease of the process. The' 
salt coiis'umption for regeneration is guaranteed not 
to exceed a rate 5,600 lb. per million gallons of w^ater 
softened to zero hardness. 

The paper by Mr, Philip ITlyott on “Biological 
Research in Relation to Water Supply” was a brief 
statement of the results of modern investigation in 
the subject, and of the sequence of ovonts connected 
with plant life in an aqiieo'iis oiiviromnent. A lengthy 
paper, full of interest from the historical a.iid en- 
gineering point of view, was contributed by Mr. 
H. C. Darby on “Windmill Drainage in the Bed.ford 
Level” in the southern part of the Pens. Writing in 
1748, Thomas Heale states that “there are now no less 
than two hundred and fifty [windmills] in the l^Iiddle 
Level. In TOiittlesey parish alone I was told by some 
of the principal inhabitants there are more than fifty 
mills and there are, I belie've, as many in Doniiington 
with its members, I myself, riding very lately from, 
Ramsey to Holme, about six miles across the Fens,, 
counted forty in my view.” But, as Mr, Darby 
points out, the windmill was a “wajnvard co-operator 
at the mercy of wuid and gale and frost and calm. 
It .was never powerful and it never provided a 
satisfactory solution to' the problem of clearing water 
from the drains.” Finally, there was a paper of a 
financial and administrative , character by Mr. T, . G, 
Rose on “Modem Alethods of Management Control”. 
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Petroleum Industry of France 


M r. victor FORBIN’S recent article on the 

Frencii petroleum industry (La Nature, 
No,. 2952,. 385-396,: May 1,. 1935) is in effect an 
unanswerable viiiclication of . Franco’s claim to 
recognition as a petroleum power in the world to-day. 
Admittedly, at the beginning of this century and 
.during the great development of the world petroleum 
industry, actuated by invention and universal 
adoption of the internal combustion engine, France 
had little right to recognition, for at this time tariff 
protection had been withdi^awn and she was only 
able, to supply 10 per cent of her domestic require- 
ments of petroleum .and products. This position was 
more or less maintained until 1925, when i’Ofiice 
National des Combustibles Liquides w^as founded to 
give expression to the French desire “de devenir une 
puissance petroliere”. Close co-operation betyveen 
this bod^r and the Government led to drastic re- 
organisirtion of the entire ind,ustry and finally, in 
1928, to- the passing of a law which is now regarded 
as the charter of the Frencli petroleum industry. 

'Under the new regime' initiated by this law, 
authorisations were granted for importation and 
refining of crude petroleum in France for periods 
up to twTsnty yea,rs. Eleve,ii industrial concerns 
contributed capital amounting to nearly 3,000 million 
francs for the erection of refi,iieries at suitable places 
along the coast. Thus France acquired at Le Havre, 
at the mouths of the Bivers Loire, Gironde and 
Bh6ne, etc., some of, perhaps, the most modern 
refineries in the world. Systematic co-operation 


within the -industry and fnr-seeiiiu disp^'n-ct [mh c*! 
resources led to the optiiniim equipnriit 
refinery for some particular of raw iojO ‘liai. 

Some are capable of producing Ibc wliuio rauj * 
petroleum products, whilt^ o 1 lua w m, » i 1 1 ii « c i la w 
activities to production of petrol, kcriKi iic, ca^-oif 
etc . ; throughout the li a 1 u si jy ■ tic ai * i - a \\ 1 1 ol t ^ - 
hearted spirit of co-uporaTioii and ii i'oininon 
that France should have a pet!“nleinu industry coia- 
parable w^ith that of otlier iiat.‘iun,s. 

France is now definitely rtutping tin* be in til of tbi.^ 
far-sighted policy initiated some iivt‘ aao. lor 

when the fii'st consignment of Iraq oil wa< rnii\ey« d 
bj^ the p.iiDe line to Tripoli in August tir*ro 

were new tank-ships ready for its et»n\ cyaiin ■ Hi 
Le Havre and everything was in n'inliiie-H for it- 
reception. During the last live of I92»b all or 

completion of both Iwanches of tim Iraq ]>l|ie lima 
600,000 tons of crude oil wen* expoiied IVoin tla- 
twin ports of Tripoli and Haifa. 520.000 tuns uf 
which were ekstiiaai I'or France, in i!0M- Kivneli 
refineries treated 3|: iuiHi<ni tuns of rav iiniteriaL 
and it is estimated that this ciuauiity v ill hr iiH-u'a.M d 
to 4 million tons in 1935, as eonpiared villi 1 .03 l.sltt 
tons ill 1932 and 2,73!f305 Ions in 11133. 

Durmg the first, caght months of 193 b Fra nor 
exported 28,647 tons of kerosiaie and Hai 

of gasoline to Great Britain, Sw ilzciiaiitb Italy .uhI 
other countries, TIk'so fuels and iigim*,*- should eon* 
fiite those who are still under ilu* inqn’e*— ion I luit ihv 
French petroleum industry is directed by foreima rs. 


Pollination Mechanism in Conifers 


P ROF. JOSEPH DOYLE and Miss Mary O’Leary 

have published (Sci, Proc. Boy. DiMm Soc., 
.21, N.S., Nos. 19, 20 and 21, February 1935) a series 
of papers upon tlie pollination mec'hanisms in conifers. 
Their researches include records of intensive observa- 
tions in the field, which are. interpreted most interest- 
ingly in the light of the "wide knowledge of the senior 
author of the comparative morphology of the repro- 
ductive structures in the group. 

The authors point out that our Imowledge of the 
movement of pollen on to the niicellus in Firms has 
so far rested upon second-hand statements, most of 
them derived from some incidental observations by 
Strasburger. Strasburger appears to have assumed, ' 
on the basis of other well-known cases, that a fertilisa- 
tion drop was formed and, in view of their turgid 
transparent appearance, to have ascribed its forma- 
tion to the two characteristic prolongations of the 
integument beyond the micropyle. 

As the result of very patient investigation, the 
Irish observers have at last seen this fertilisation 
drop— -but at 2 a.m. in the morning — and by 7.30 a.m. 
every ovule is dry ! This secretion appears to come 
from the niicellus, and though at night it may be 
found in almost every mature unfertilised ovule as 
it wells out of the micropyle and part of the way 
along the micropylar projection, it usually soon picks 


up some iiollen grains from thesi‘ muas. W'lifii tia-.-e 
are immersed in the 'fluid, in tbe uvulc. 

rapidly float with their winged surflu'c on 

to the niicellus; the grain is Ihus hjTiugItl aiudii.U 
the niicellus with the surfaet^ towanis it ihiTMiob 
which the pollen tube emtTges. 51 ori‘ H'miirkable 
still, within ten minutes nf the grain In big fiins 
transferred to the niicellus, tlu' drop is onct* more 
reabsorbed while it still remains in tlio imfHdlinuttMi 
ovule. The authors have tested this Ijy inirodueiuj 
pollen into the drop at night. T\uy argur rM-.-ni.b 
that the function thus suggested for the winertTi 
expansions to the pollen grain is much more iva sou- 
able than its use for transport of the gi’ains in tii«^ 
air, as the larger' grains of La rlv and PsrudofsNya are 
without wings. 

On the other hand, the authors have to solve’ the 
problem how these wingless pollen grains of Lario 
also reach the surface of an inverted o\ti]<\ In 
Saxegothcea and Cedrus they describe the germ iiia lion 
of pollen grains well away from the iiiicroj)\ii‘ and 
their growth to the niicellus : they alst) figure and 
discuss the function of the stigma-like projections in 
the integuments of Psmdoisuga and Larir. Iliese 
papers are full of stimulating discussion of iwxy data, 
that are a permanent contribution to our knowledge 
.'of thepoliination mechanisms of the conifer. ^ 
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Educational Topics and Events 

Edinburgh.— A t the gradiiatiori , ceremony on 
June 28, the honorary degree of LL.D. was, eoiiferred 
on the following : The R-iglit the Viscount 

Biedisloe, Governor -Generai and Commander-in-Chief 
of 'Hew Zealand; Dr. J., L. Garvin, editor of the. 
Observer; Danie. Maria M. Ogilvie Gordon, geologist, 
•and vice-president of the [[.nt-ernational Council 
of Women Prof, J. Graham Kerr, M.P., 
regius professor . of zioology in the University of 
Glasgow ; Prof, Jolm .Laird, regius professor of moral 
pliilosophj^ in the University of Aberdeen ; Sir 
George Macdonald, formerly secretary of the Scottish 
Education Department, arehasologist, numismatist 
and historian ; Dr. J. D. Pollock, Hon. Siirgeon- 
Goiiimander, R.K.V.R. ; The Hon. Lord St. Vigeans, 
formerly chahman of the Scottish Land Court. 

The degree of D.Sc. was conferred on the following, 
for the theses indicated : A. B. D. Cassie (‘Tnfra-Hed 
Absorption Spectra and Molecular Structure of 
Triatomic Molecules”) ; D. Clouston (“The Identifi- 
cation of Grasses by Leaf Anatomy”.) ; Dr. J, 
MacLeod (“The Ecological Complex controlling 
Activities and Distribution of Ixodes riGinus^O ; Dr, 
H. W. Melville (“The Kmetics of Gaseous Chain 
Reactions”). 

Oxford. — Sir Charles Sherrington has resigned the 
Waynflete chair of physiology, wliich he has held 
since 1913, as fro,m October 1. 

Mr. L. S. Bosanqiiet has been granted the degree 
of D.Sc. 

At Christ Church, Mr. D. Roaf has been elected 
to the Duke of Westminster research studentship 
(that is, fellowship) for work in nuclear physics, and 
Ml*. J, A. Moy Thomas to a lectureship for research 
in vertebrate palseontology. 

At the Queen’s College, Mr. E. W. Yemm 
has been elected to a junior research fellowship in 
botany. 


Dr-. John A. Wheeler has been appointed 
assistant professor of physics in the University of 
Horth Carolina, at Chapel Hill. During the past year, 
Dr. Whieeler has pursued research in nuclear physics 
at the Institute of Theoretical Physics in Copenliagen. 

German universities are, one gathers, like other 
ciiiturai institutions in Germany, being remoulded so 
' as to conform with Nazi aims. A letter from the 
Berlin correspondent of the ilmerican Medical 
Association tells of a new decree releasing the general 
student body from obligatory attendance on the 
. special political training course prescribed, together 
with enrolment in a hostel, for members of the Nazi 
student league.' The director of this league has 
announced that “during the past, year and a half 
the student has been tossed about to such an extent 
that he has lost most of his faith in attempts to 

• direct the thinking of students. A reawakening of 
this faith I regard as a necessitj^ . . Last winter 
new regulations made compulsory for all students 
participation in physical exercises and sports, in- 

. ...eluding funfkanipf training and rifle exercise during 
the , first , three semesters as a pre-requisite for any 
degree. Another interesting development is the pro- 
- vision made for permitting tw’-enty of the most 

• talented sons of . workmen , to attend a university 


without presenting a diploma of completion of a 
secondary school coii',rse. For such special entry the 
Universities of Heidelberg and Konlgsborg are being 

considered. 

Sex education .in schools is diseussc‘d iii a remark- 
able paper by Dr. ' E. P. Phillips wliieh has been 
published by the Transvaal Ed'ucatioii Di‘‘|ia,rtnient in 
its monthly- circular for April. Dr. Phillips wiites 
as a biologist. He begins by emphasising the fact 
that notwithstanding the fundamental bioh>gieal 
disooveiies of the past seventy-five years, we still 
think in terms handed down to us by ea-rlier civilisa- 
tions, tei'ms involving an often mextricable entangle- 
ment of religious ideas with ideas relat.iiig to sex. 
Hence arise divergences between mental ■ outio-oks 
which he classifies as the orthodox religious, the 
biologist’s, and that of the large body of parents 
who, while not holding very strict religious ^fiews, 
are ignorant of the elements of biology. There should, 
he holds, be no course of sex education as a subject^ 
taught either by the school staff or by visiting doctors ; 
but all children should receh’e instruction, which 
should begin before the age of puberty, in some of 
the more important biological facts about themselves 
as human beings. It should be inculcated that man- 
kind is faced, like m^nhads of other species, with the 
two fundamental problems — the struggle for in- 
dividual existence and the struggle to maintain the 
species. Thereafter, the similarity of mankind to 
the rest of the animal kingdom having been suffi- 
ciently demonstrated, the overwdieliiiing importance 
of the reasoning faculty which differentiates the 
human from other species should be stressed in 
connexion with man’s social development. To 
adolescents who have received such a grounding, 
information about the dangers and implications of 
sex can be imparted without difficulty. The crux 
of the scheme for such a broad biological course is 
the supply of suitable teachers. These should have 
studied biology, chemistry, physics and geology, 
should have read widely, and should have tact, 
sympathy and understanding. The course should 
not be taught as an examination subject, thereby 
suppressing the individuality of the teacher. It should 
be a necessary part of eveiy cliikl’s social, moral, 
ethical and i*eligious training. 


Science News a Century Ago 

Lyell and Sir John Herschel 

Lyell, whose “Principles of Geology” had been 
published originally in three volumes in 1830, 1832 
and 1833 respectively and had been republished in 
four volumes in 1834, wrote to Sir John Herschel on 
July 6, 1835 : “I beard some months ago from 
Whewell that you had, in one of your letters to him, 
expressed much pleasure at some parts of my book, 
which I think you read when on your way to the 
Cape. It has been so much altered, enlarged, illus- 
trated, abridged, and I hope improved since the first 
edition, that I am anxious, if you ever refer to it 
again, that you should see it in its amended state. 
Some of my friends have read letters of yours which 
they have received, to me, and I rejoice that your 
..grand scheme of visiting the Southern Hemisphere 
has answered so well.” 

.. ‘'When at Copenhagen last year Oersted, who was 
reading your paper on double stars, was talking of 
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it contiimaily, and trying: to make me understand 
tlie poetrif of .some speculations, whicli only amizsed- 
me, from seeing that it was deep matliem,atics with 
which he was delighted, as with a romance.*’ 

“Murray has sold 1,750 copies of my book in the 
last ten months, so that Idiave the satisfaction of. 
being imich read. . ■ 

The Science of Education 

An advertisement in The Times for July 6, 1835, 
ran as follows : “A Course of Seven Lectures on the 
Science of Education wdll be delivered in Willis’s 
great Rooms, 26 King-street, St. James’s, com- 
mencing tomorrow the 7th of July at 3 o’clock, and 
continued on Tuesdays, Thursdays and Saturdays at 
the same hour, by the Rev. R. J. Bryce, LL.D., 
Principal of the Belfast Academy. The object of 
these lectures is to reduce the art of teaching 
and managing children to scientific principles, 
derived from the luxovm laws of the hmnan mind ; 
to point out the best methods in each department of 
education ; and to show" the means of varying those 
methods to correspond with the endless varieties 
which occur in the minds of cliildi’en. The formation 
of such a science of education has been spoken of as 
a gi*eat desideratum by the most eminent philosophers 
of modern times, and has long been anxiously ’wished 
for by the most distinguished friends of education. 

. . . The proceeds of the lectures, after paying 
necessary expenses, "wdll be placed at the disposal of 
a committee of the audience, to be by them applied 
to the promotion of some object connected with the 
improvement of education.” 

J* D* Forbes in the Pyrenees 

The travels of Prof. J. D. Forbes began when, as 
a boy of sixteen years of age, he visited France, 
Germany and Italy. This journey led to the publi- 
cation of his first scientific memoir, “Remarks on 
Mount Vesuvius”, ’which appeared anon37mously in 
the Edinburgh Journal of Seience, Six years later, in 
1832, h© first visited Switzerland, from which he 
hastened home to enter successfully for the chair of 
natural philosophy at Edinburgh. His favourite 
subject was heat,' and in the summer .of 1835 he set 
out to study the hot springs of the Pyrenean valleys. 
His letters and journal contain many interesting 
observations on his travels. On July 7, 1835, he 
went from Bordeaux .to Pau by diligence and on 
July 9 he records : “A splendid morning. . , . The 
whole range of the Hautes Pyrenees was now un- 
covered, and presented as noble and rugged an out- 
line as I ever saw. . . He then went to Eaux- 
Bonnes and to Eaux-Chaudes with its splendid gorge. 
“If ever there was a valley of disruption,” he wrote, 
“it is this one, though I do not pretend always to 
decide. This confirms Dr. Daubeny’s theorj^ of hot 
springs, especially as these waters issue just at the 
junction of the granite and limestone. The limestone 
rises always to the granite, more as it approaches it, 
and at last is elevated in horizontal strata on the top 
of it — at least so far as I can judge from’ a very 
imperfect examination. , What confirms the view of 
the granite being the upheaving agent is that the 
valley of disruption is perpendicular in direction to 
the strata (Hopkins’ theory). It is remarkable that 
there are signs of water wearing (obviously not 
weathering) on the rocks at a great height above the 
torrent.” 


Societies and Academies 

London : 

Royal Society, Juno 27. W. A. Jh):\r, Ih T. 
Fbasee, and W, H. Wheeuer : A pljuiMgrapliit'. 
investigation of iiame movement in * x- 

plosions. A new view of the di'iunatioH Mint iu 
gaseous expiosioiib is advanced. It can no lun,!'* r 
regarded as simply a iioriiogeutaius i-Iiurk wnvr in 
■which an abrupt change in pressure in the eieiniiy 
of ' the wave-front is mainlained by the adiabatic 
combustion of the explosive incdiian ihnaioli vLieli 
it is propagated, but it must iiov* he \ieut'd as u 
more or less stable association, or coale.sc‘eiic‘e, C‘f two 
separate and separable eoinponeiits, namely, of an 
intensively radiating fiame-front, with an iiii’Ailik* 
shock wave immediately ahead of ii. ^lecordiiig ii» 
the new view, detonation in an explusi\’e gaseuiis 
medium is the propagation through it, as a wave, of 
a condition of intensive combust ion, initial til and 
maintamed in a shock wave by radiation irom mi 
associated flame-front; and spin ensues wlnue 
ever the conditions are such that the nufiatioii from 
an attenuated flame -front causes a loiuiiised iutensi\’e 
excitation of molecules in the shock wavn just alieiid 
-of it. The experimental pari* of work has Ihh'ii 
mainly concerned with <lthouat it»ns in u, moist 
2 CO+O 2 medium, which has ])roved lo he spf*eiHlly 
adapted to the elucidation of the dual eliaraeler ef 
the phenomenon. O. 11. Latter and IL 
HAM' : The epigamic bdiavi'our of 
core asela>, Moore (Lepidoptera, Biuiuhue) uiih a 
description of the structure of the siauit orgiiiih. 
Observations in the field slrnv that- the male 1ml ierll\ 
difluses, from brushes oxscrted from the nhdoim it, a 
scent wdiich attracts females from a dislaruT*, ^\liile 
male scent organs of great complexity art‘ foutvi 111 
many insects, no evidence has prt‘viau.sly fjeeii ob- 
tained of the distant action of such organs. teiTiU'd 
here ‘telegamie’. B. F. J. Schonlaxb, D. J. 

.and H. Colleks ; Progressive lightning (2). .1 

general account, based on ’tlio st.iid>’ of 95 ihishr- 
photographed with the Boys and cameras, i.s 

given of the mode of dewdoj tintmt <’> f i I K‘ I i td i 1 1 i i i f e ' I i > - 
charge. It is shown that tlio ieader-ielurn ;uruki 
sequence is present in aliriost ali the cases I'xamiiicd, 
Leaders to first strokes are stf'pi )ed , 1 1 it ‘mail 1 1 m 1 1 1 
strokes generally dart-like, in ccrhiiu eases of wry 
slow dart leaders, these changt^ lu tin* sleppiMl Ibriii 
at their lower ends. Skover leader valeiat i‘S and 
higher intensities of return strokes ai"e a-soeinird 
with longer time-intervals between sireke-; and fhrir 
predecessors; hence the dt'gme <tt* 'f )!■» iie/ 
ionisation in. the channel governs the \eleeii y of ihr 
dart-leader. The dowmvard-b rune hiug uf liLliUiine: 
and its characteristic zig-zag form arssc' dir.hig {‘he 
stepped. leader process before the first return stroke. 

Paris 

Academy of Sciences# May 20 (O.i?., 200, 

Charles Achard and Augustin Bot taiuc : 
physicochemical study of the changes iiiideiLwaie li;e 
the blood seram under the infiiieTiee of iieat. llie 
diluted serum is treated witli eluireuak nml ilikj 
quantity of the, latter determined whidi coiupldt K' 
removes the colloidal substances, use being inudo ilf 
the -surface tension. Bata, arc given fie* iilo 

tained, by-lie'ating for various times at leinpc'fuiiiri'H 
between; ■ 55^ C. and 62.° 0. Fminm . Wkihs : dli. ^ 
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et|uatioa of state of iiuids?' The' negative internal 
pressure at high temperatures., Chables NiconXiB 
and Mm'E. IMiJime . Spabrow : Infection by the 
co'iijiiiictiva of small, apes with the inurin I typhus 
virus from Tiiiiisiaii rats. ' Jean , Mibgitet : The 
continuity of the biparatingeiit. Paul Alexanbbopf : 
Suites of topological spaces. Adolphe Buhl : The- 
integral of Stieltjes. Ladislas Fejes : Cauchy’s 
exponential series. N, Guntheb : The resolvant of 
certain integral Herinite equations. A. Kolmogobopf : 
The Laplace transformation in linear spaces, Jeak 
Bbaitzbpp : The fundamental formula of the theory 
of Dirichlet’s series. Flobin Vasilesco : Remarks 
on, the various methods of solution of the problem of 
Dirichlet. Paul Lew : A tensor iai form of the 
functional differential equations of Green’s and 
Neumann’s functions. Mi on Bbillouin ; The 

transversal physical waves in wave mechanics and 
the harmonic oscillator in four , dimensions. Paul 
Bebnabd : The measurement of the pressures 
developed by explosive substances. A comparison 
of crusher pressures with true pressures measured by 
a piezoelectric dynamometer. The results with a 
light and hea\^y piston in the crusher manometer are 
compared graphically, Daniel BiiBBiEB, Daniel 
Chaiunge and Etienne Vassy : The interpretation 
of the coiitinuoiis absorption of h 3 ?'drogen in stars of 
early spectral tjq^es. Aubel Potop : The thermal 
conductivity of metals examined in the form of 
small bars. Jacques Van Mieghem : The velocity of 
transport of electromagnetic energy. Charles 
Bi^chabd : The electrolytic deposit of alloys of 
copper and tin. Piebee Sue : The conductivity and 
hydrolysis of the sodium niobates. The orthoiiiobate 
is completely hydrolysed : the salt, 7/6 NaaO, Nb20s, 
is strongly .hydrolysed and in equilibrium with the 
metaniobate. Aubelian Nah-ebniac : The study of 
a characteristic band of the OH group in the near 
infra-red. Mme. Lucie Lepebvbb : The absorption 
spectrum of ozone in the region of the photographic 
infra-red. The tubes employed were equivalent to a 
column of 50 cm. of pure ozone : the region explored 
was between 6500 A. and 10,000 A. Emile Sevin : 
The play of waves, spin and numbers. Pibbbe Augeb, 
Louis Lepbince-Ringuet and Paul Ehkenfest : 
The absoiption of the soft fraction of the cosmic 
corpuscular radiation. An account of results obtained 
at the International Laboratory at the Jungfraujoeh. 
Feancis Perein : The mechanism of the capture of 
slow neutrons by light nuclei. Mme. L. S. Mathieu- 
Levy ; The influence of complex .formation on the 
adsoiption of copper in aiiimoniacal solutions by pre- 
cipitated ferric hydroxide. Mlle. M. Quintin : The 
application of Debye’s theory to solutions of cadmium 
'Chloride. Charles Tourneitb : Study of the action 
exercised by alcohol on gum arabic sols, as shown by 
the polarisation of the diflused light. Ab ah el 
Tchaeieian and FIenbi Volkeingeb ; The Raman 
siDeetra of the bromine compounds of germanium 
and of tin. Comparative diagrams are given of the 
Raman spectra of the compounds RBr 4 and RHBrg, 
where R is carbon, silicon-, germanium or tin. 
Augustin Mache : Contribution to the study of 
the determination of ozone. Comparisons of the 
iodide an^, fliioresciii methods. For low concentra- 
tions of ozone' the latter is more accurate. A, P. 
Rollet : The potassium borates. Study of the 
system BgOg, KgO. ' 'Maubice Billy and Paul 
Bbasseur ; , The preparation of anliydrous titanium 
trichloride. The tetrachloride is reduced with pre- 
cipitated antimony, afterwards removing the excess 


of tetrachloride with carbon totracMoride and the 
.antimony chloride with anhydrous ether. Piebbe 
Cabbe and Hbnbi Passedouet : The relative mobili- 
ties of the normal primary alkyl groups from Cj to C^® 
-in their chloroformates. G. Mulleb : The oxidation 
of mineral oils by gaseous oxygen at moderate tem- 
peratures. The chemical nature of the oxidation of 
mineral oils is the same whatever the.ir origin or 
previous treatment, altliough the amo'uiit of deposit 
may vary considerably. The white refined oils are 
most strongly oxidised. ' Alenandbe Dinca- 
Samubaoas : The polarisation, of seisiiiic waves in 
the primary phase of earthcjuakes. , Louis ' Fage : 
The localisation in the intermediate waters of the 
Pacific of the little -known Geraiolepis Immata . A 
single specimen of this organism was collected by the 
Challmger between the New Hebrides and Australia. 
During the last voyage of the Dmia in the Pacific, 
Sclimidt was able to collect nearly two hundred 
specimens of this Crustacean. The results obtained 
from this material are given, completing the descrip- 
tion given by Sars of the Challenger specimen. M. 
Bubgaud : Slagiietio observations in the south and 
south-west of China and a map of the isogonics and 
isodynamic lines, Louis Embebgeb : New botanical 
researches in the eastern Grand Atlas. Jean Chaze 
and Andbo^ Sabazin : The parasitism of mLiishroom 
beds by the mole is a reversible phenomenon, Abmand 
Dehobnb ; The anatomical and cytological characters 
of the thoracic nephi'idia of Babellaria, Paul 
Mathias : The evolutive cycle of a holostomid 
trematode, Cyathocoiyle QramerL Octave Duboscq 
and Mlle. Odette Tuzet : A new stage of develop- 
ment of the calcareous sponges. Geobges Ungab 
and Mlle. Mabie Rose Zebling : The intervention 
of a humoral transmission in vasodilatation known 
as antidromic. Arguments in favour of the existence 
of histaminergic nerves. Mme. ViiRA Dantchakoee : 
The equivalence of the somatic tissues in the gonads 
of the fowl. PiEBBE Gbabab and Andb^! Riegebt : 
The nature of urease ; approach to the study with 
the aid of fractional ultra-filtration. The activity of 
urease is intimately comiected with very bulky 
molecules of protein nature : Sumner’s crystallised 
urease, in aqueous solution, was the most homo- 
geneous of the preparations studied. Auguste and 
Rene Sabtoby, Jacques Meyeb and Feed:^bic 
Abnold : Comparative attempts at the determina- 
tion of the phosphorus and potassium contained in 
an arable soil by means of Hilgard’s chemical method. 
Neubauer’s biological method and that of Nildas, 
utilising Sterigmatocystis nigra. The Nildas method 
is very suitable for determining the immediate re- 
quirements of a soil. Constantin Levaditi and 
Jean Vieuchange : The inoculabiiity of. certain 
neurotrope viruses (herpes, poliomyelitis) through 
the external auditory canal. 

Vienna 

Academy of Sciences, May 9. F. Wessely, , K. 
Dinjaski, W. Isbman and G. Singer ; Bitter 
principles of kolombo root — ^kolumbm. G. Kirsoh -: 
Viscosity and melting curves. E. Haschek and H. 
Mache : Dependency of spark -noise on the electrode 
material with a rapid succession of sparks. E. 
Chwalla : Bulging of rhomboidal plates under 
pressure and shear loading. W. Passer ; Pressure 
distribution through an elastic layer. W. W. 
Lepeschkin ; Fundamental substances of living 
matter (vitaids) and their significance in biology. 
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Tlip import a.!i€u? of ‘vitaiils’ to life is probably due to 
part tlM‘y pla\ in tiie structure of the consistent ■ 
of tlK‘ protoplasm. F. Rooh and F, Moll 
X ew teiviiicl species. F. Heritscr : Uppermost- . 
lower Devonian and lower initl- Devonian. A. 
Thuiiner : Position of tlie‘ Trias in the mountains 
around .Mimiu. (J. Uuoknbergeb : The Cardte' 
layers of Laniisdoif in niid-Carintida, and, their 
fauna. H. Beimel : Lepido|)tc‘ra.- from the .®gean. 
Islands. E. Werisbr gI tiL ; Insects and arachnoids 
of the iEgeaii Islands. L. Elamm : Algebraic electro,- 
dynamics. A. Seuiab^vl : Cliomieai indnetio-n. In 
eontinixation of investigations on the kinetics of 
intermediate reactions, those general ' systems are 
considered which can be decomposed into separate 
systems with different total reactions. M. PESTEansE 
and L. WiLiatro: : Ultra-violet absorption of certain 
aromatic hydrocarbons (3) ; constitution of tetra- 
hydrodiphenyl. Substances with double linlvings 
conjugated to the benzene nucleus show a marked 
increase in the extinction, whereas the extinction of 
the benzene bands is not increased by substitution 
with alkylenes or olefines in which the double Imkhig 
is separated from the benzene nucleus by more than 
one carbon atom. From this it follows that the 
tetrahydrodiphenyl obtained by hydrogenation of 
diphenyl has the constitution of the known 1- 
phenylhexene-l. B. Abel and J. Pboisl : Mechanism 
of the lead-chamber reaction (1) ; reaction between 
sulphurous and nitrous acids in the dilute system. 
A. PoNORATZ and G. Markgrap : Perylene and its 
derivatives (44). A. Verdino and E. Schadendorff : 
Condensations of ethyl chlorocarboxychlorate wdth 
amines and phenols. W. Kosmath : Process for 
measuring the momentary radon content of the open 
air at spas with radioactive waters. Use is made of 
the arrangement previously described, which consists 
essentially of two similar cylindrical air-tight ionisa- 
tion chambers (measuring chamber and compensation 
chamber) of about 9 litres capacity, and a Lindemann 
electrometer with swdtch-box. T. Kormos : Revision 
of the small mammal remains of Hundsheim. A, 
Wagner : Daily course of cosmic ultra -radiation. A 
reply is made to Hess’s criticisms of the author’s 
previous communication. A, Fink, P, Gross and 
H. Steiner : Conductivity of strong acids in mix- 
tures of heavy and light w^ater. Determinations have 
been made of the conductivities of hydrochloric and 
perchloric acids in about 0*01 W solutions in mixtures 
of hea\^^ and light water at 18° C. The value of 
the equivalent conductivity of hydrochloric acid at 
infinite dilution falls from 377 to 250 in pure deuterium 
oxide, the fall being non-linear. K. Unna and L. 
Walterskirchen : Action of anti -diuretic pituitary 
hormone on dogs to which water is or is not given. 


Forthcoming Events 

IMeetings marked with an asterisk are open to the publie.} 
Sunday^ July 7 

British Museum (Natural History), at 3 and 4.30. — 
Mlss’M. B. J. Edwards ; “The World 50,000,000 years 
ago, 150,000,000 years ago and 1,000,000,000 years 
.ago”.’*' 

Institute OF : Chemistry, -July 9-10. — Charter Jubilee 
Celebrations, to be held in London. 
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Great Britain and Ireland 
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Office.) 8s. M. net. 
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Depth Effect in the E-.A.E. Seaplane Tank and Scale Effect Tots mi 
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Office.) tis. net. 

■ British Non-Ferrous Metals Bestair(‘h Association, huppleweiit to 
Research Monograph No, 2: iiihliography iff literature <*» Speed nmi 
Analy.sis. Compiled by D. M. Smith. Pp. 20. (Losukm: BritMt N»-n- 
Ferrous Metals Researeii Association.) U\ 

The Sdentitic Proeiadings of the Royal imhliii Sodrty. \'oI. 21 
(N.S.), No. 24 : A Shn])le Titrametrlc Method for tlic Appr^xiimdo 
Detennlnation of Milk Phosphates. By G. T. Pyne. Tp, 223«-22IL 
(Biiblin : Hodges, Figgis and Co. ; .London : Williams and Nnrgatc, 

Ltd.) (kl 

Royal Botanic Gurdens, New. Bulletin of Miscellam ous Iidormu- 
tion, 1984. Pp. viiiff 456 4* 66 + 11 plates. (Lomh»ii : H.M, Htatioiirry 
Office.) 128. 6d. net. 

London Shellac Research Bureau. Teclinicul i'aper No. 2 ; !dentl- 
fleation and Analysis of J.ac. By .Dr. R. Pdiattacljarjii. Pp. 2s. 

(London : London Slnllae Researeii Bureau.) 

Experimental and Research Station, Nursery and Markel fiarden 
Industries’ Development Society, JJii. Twentieth Aumud Report, 

1984. Pp. 107. (Cheshiint ; Kxi>eriiueidai and Re.^-aroit Stjition. 

Nursery and Market Garden Industries’ Dcvelopinent Sorirty, l.td.i , . , 

Board of Education, Report of the AdviMU-y Council of t In- Srii-nec 
Museum for the Year 1984. Pp. 52. '(.London : ll.M, Statioiii'ry 
Office.) l8. net. 


Other Countries 

Obras completas y Correspondenda eientifiea de Florentiji** Ana g- 
hino. Vol. 15 : La perforaeidn astragallana y ei eresio. .Edirid'n 
Oficial ordenada por el Gobierno de hi Frovhicla de Burni).< Aires. 
Dirigida por Alfredo J. Torcelli. Pp. 780+40 plates. (La Pkua.i 

U.S. Department of Agriculture. Circular No. 846*: Jnsrct Para- 
sites and Predators of Insect Pests. By Curtis P, Clausim. 1^3. 22. 
(Washington, D.C. : Govermnent Printing Office.) 5 cents. 

Chemical Industry’s Gontribution to the Nation, ;P»:I5”I9;L* ; n 
Record of Chemical Acconiplishment, with an Index of the vfDmit'als 
made in America. A Supplement to Chem/ad Ma}' !9:i5, 

published in celebration of the Tiwmtenary of tlie fnTUidiug nf tpe 
American Chemical industry by dojm Wiiithroj), Jr. .Pp. IT'L iNew 
York: Chemical Industries.) .Pa]ter, 1 dollar: elutii, 2 dtJIurs. 

Anmiario della Reale Aeendeniia d’Jt.alia, r» : PJ;::) ItffL P]%, 

383+4 plates. (Roma: Reale A eeadimia d'Jt alia.'! :i5 iiiv. 

Imperial College i>f 'fropiind Agric.uliure. Fuiirtii An.nua! IP port 
on Cacao Research, 1984. Pp. 87+4 plates. (Trtidtiad : tiovermijeni 
Printer.) 5s. 

Report on the Admiuistrat ion of tie* Guvcrumtoi! Mu-fUta nuti 
Public Gardens, Trivandrum, for the Vi-ar 1 iu9 M.K. Pp. 18. Pfri- 
vandriim : Goveminent Museum.) 

Comptes-rendus dos Travaux tin Lahoratoin* < arLi.crii. \'h|. 2o. 
No. 11 : Studies on Enzymatic Mistni*heiiu>i ry, p- 18. By i>. Bllek. 
Heinz Holier, Iv. Linderstruin-Laiig and A . SckIh u'g CliLcn. Pp. 127 1 

plate. (CopenliaguG : H Hagmup.) 0.75 kr. 

SinrvTy of India. Geodvtic Report lO.'M. Pp. xii + 118-; 82 i+ro -. 
(Delna Dim: Survey of Imiia.) 8 rupees ; ’)S. 8<L 

Svenska Limie-Sallskapets xir.-skrift. Argang Is. 1U85. Yu. \ 
172. (Uppsala: AliiUjiiist and 'Wiksrtls Eoktryekori A.-P.) 
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Uganda Protectorate. Annual Report of the Getdoiiicetl Sar\i' 3 ” 
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Annuaire de I’Academie Royale de 'Belgiiiue, !985. Pu. ij-:-.; 4 
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Scientific Management and Social Problems 


T he sixth International Conference on 
Scientific Management, which opens on 
July 15, comes at a time when the whole contribu- 
tion of science not merely to industrial efficiency 
but also to every aspect of national and social 
welfare is recemng a searching examination. 
While on one hand there is a growing recognition 
that readjustments are required in our political 
and economic policies to enable us to take full 
human advantage of this age of science, technology 
and power production, while most people are dis- 
posed to regard a shorter working day or a shorter 
working week as an inevitable consequence of 
technological advance and as a desirable if not 
essential means of securing a wider distribution of 
leisure, there are strong forces setting in exactly 
the opposite direction. 

The recognition that social control has not kept 
pace with the social change induced by scientific 
research and its applications has . not always 
stimulated a resolve to use the full powers of the 
economy of science, technology and power pro- 
duction which man’s genius has created. On the 
contrary, it has also induced the rise of a defeatism 
spirit which deliberately renounces many of the 
advantages with which the application of scientific 
thought and discovery can endow mankind, and 
attempts to return to the methods and conditions 
'of the past. There is, in fact, a grave danger of a 
widespread revolt against science and, of a social 
throttling of research, and the warning of Glenn 
Frank in '^America’s Hour of Decision” has a 
validity far beyond that of the American position 
of which he was particularly writing. 

The , obvious futility of attempting to set back 
the clock of progress should not lead scientific 
workers into the error of rejecting such warnings 


superficiaDy. It must be recognised that, in the 
new civilisation created under the impact of science 
and technology, social change has so far out- 
stripped institutional change that the survival of 
our social order has been in serious doubt in more 
countries than one. Neither a people nor a Govern- 
ment can be hastily condemned if under such 
conditions it clutches at any method to avert 
disaster. The task of the scientific worker is thus 
that of endeavouring to show a more effective 
alternative. What is required is a concerted effort 
by scientific workers, in physical and in social 
science, to plan the prosecution and publication 
of their research so that the scientific progress of 
the next twenty-five years shall stabilise and enrich 
the life of the nation instead of producing further 
social instability. 

The views advanced by Glenn Frank on the 
situation in the United States deserve the more 
serious attention because in some countries 
scientific workers have already lost the freedom 
which they still enjoy in English speaking countries. 
Scientific workers must face the fact that the pro- 
duction of new knowledge cannot be regarded as 
automatically and invariably good. They must 
also recognise that the responsibility for consider- 
ing the impact of modern science in modern society 
is not solely the responsibility of the worker in 
social science. It is equally the responsibility of 
the worker in physical science, and careless 
distinction between social and physical sciences is 
in fact one of our most serious dangers. 

This changed attitude to science is due essentially 
to factors the influence of which is widespread. 
A growing dissatisfaction with maladjustments in 
society, and with the strain on the structure and 
functions of the political, social and ' economic 
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.order due to laissez^aire^ is accompanied by a ■ 
growing disillusioimient with, researoli in which the 
prodnotion of new knowledge is Tinaccompanied by 
more effective effort to prevent its application 
causing more troubles tlian it cures. These factors 
alone, according to Dr. Jpraiik, have been even 
more instrumental than financial stringency in 
determining the curtailment of expenditure on 
research in the United States of America in the 
last' two or three years. 

factor in this attitude to science, the 
determination to secure better planning and con- 
trol of political, social and economic developments, 
enforces the necessity for more effective co-opera- 
tion between scientific workers themselves. Earlier 
consideration of the political, social and economic 
effects of discoveries in the physical sciences or in 
industrial technology can only be secured by such 
co-operation. Ifwe are to shorten to any adequate 
extent the dangerous time lag between the swiftly 
changing processes of industry and our slowly 
changing policies, w© must develop some means 
of setting social science to work from the beginning, 
before social and economic havoc has been 
produced. 

This may well prove an ideal which we caiinot 
entirely realise. However, if it were possible to 
shorten by even a decade the time lag between 
technological development and developments in 
social or economic policy, much would have been 
done to alleviate distress and maladjustment and 
to mitigate the opposition to the spread of science. 
An advance of this kind presupposes the ex- 
tensive application of scientific thought and 
methods to fields where they have scarcely begun 
to penetrate. It is, principally, over-specialised 
education which has left us so ill-fitted for the 
mastery of the problems of social management 
confronting us to-day. 

The full significance of the International Con- 
ference for Scientific Management can only be 
appreciated against such a background as this, in 
the light of a well-founded determination for 
better planning and more effective control over 
the whole field of industry and politics, even if 
there is impled some restraint of scientific effort 
or change in its direction. Moreover, there are 
two basic questions on which the Conference may 
be expected to throw authoritative light and with 
which its programme indicates it will deal in some 
measure. 

The first of these questions is that of the training 
of administrators and of securing an adequate and 


continuous supply of administrators of the requisite 
quality. The practice of scientific maiiagenient 
depends primarily upon the capacity of the ad- 
ministrator, and if the general level of aiiministra- 
tion whether in industry or the State Is to be* 
raised,, we cannot contiiiiie to rt?ly upon tliosc^ 
fortuitous methods of filling the higher managerial 
posts which have hitherto been the vogue in ibosi 
industrial and commercial organisatioiiB in Great 
Britain. Some definite efforts must be mad© to 
secure a reservoir of personnel with sufficient 
initial training and experience to form the starting- 
point for selection for promotion to the higher 
ranks.' This must be supplemented by systematic* 
attempts on scientifi,e liiiC'S to scdect from tiii'S 
reservoir those who give the most promise of. 
qualifying for the Iiigher aclmiiiistrati've positions^ 
and to ensure that they receive opportunities for 
further experience and training 'where required. 

The maintenance of progressive pr08|.>erity 
depends largely on the continuous succession of 
able administrative leaders. It is also linked w.it!i 
the related problem of the place of the expert in 
.modem government. Here, although in some 
sections of industry it may be fairly cla.imeci. that 
an adequate solution has been found, i.ii social and 
political affairs the problem has received notIi.in.g 
like' the same attention. All too frequently either 
the expert is allowed to usurp the place of the 
administrator and dictate policy to the neglect of 
other factors and the detriment of management, 
or, especially where the scientific expert is con- 
cerned, the administrator has proved incompetent 
or indifferent to the scientific factors involved. 

It may be taken as axiomatic to-day that 
statesmanship must rest upon a sc.ieiitific study of 
the causes of social problems and a statlstieai 
study of the results of social policies. The correla- 
tion of expert opinion and knowledge with 
legislative and executive leadership does not mean 
that policy should be determined primarEy by 
expert advice. The expert is essentialiy a specialist 
in means, not in ends. He indicates the facts upon 

■ which a wise decision or policy must be based. As 

■ Dr. Glenn Frank points out, ^'the function of the 
expert is that of .hewer of wood and drawer of 
water to the statesman’ L It is the latter whose 
patience and sense of .social needs, values and 
possibilities, added to a knowledge of the facts, 
enable him to build up the broad policies required. 

The real question at issue is .how to provide 
administrators possessing at once the .sense of 
values and the,, capacity to .assess and interpret the 
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increasingly technical factors involved in almost 
every Government decision. The .sessions at the 
Conference to be devoted to management problems 
arising from. Government iiiterventioii can scarcely 
avoid the consideration of this .particular ciuestion. 
A certain degree of scientific objectivity at any 
rate must be secured in public policy, and whether 
a new, orientation of the methods of government 
as suggested by .General S.muts is required, or 
whether the question is rather one of redressing 
the educational situation so as to ensure an 
adequate reservoir of administrators competent 


to assess sc.ientific and technical factors in govern- 
ment, the matter is one iirgeiitty demanding 
serious study. Only in this way (‘un we attain 
either the power or the vision to eoiitroi the forces 
now at our disposal so as to ensure the niaxiiniira 
advantage to .mankind. Xo less here than in other 
branches of human endeavour, tlie fullest freedom 
to creative thought and effort is an essential 
element in success, and indeed the only alterna- 
tive to the renimciation and defeatism already 
characterising certain nations in this struggle 
to-day. 


Notable Epidemics and their Causes 



Some Notable Epidemics 

By Dr. H. Harold Scott. Pp. xix A 272. (London : 
Edward Arnold and Co., 1934.) 125. fid. net. 


T/PIDEMIOLOGY, after making slow but 
^ steady progress for a century or more in 
Great Britain, as the outcome of the work of the 
disciples of Sydenham — ^the so-called Annalists’ — 
sustained a severe setback when the Industrial 
Eevolution, with its crowding and neglect of 
sanitation, facilitated the spread of disease. Dr. 
John Snow’s investigations into the cholera of 
1848-49 may thus be said to have inaugurated 
a new era, making water-borne infection an 
established reality, and this stimulus, following 
upon the work of Mead, Pringle, Lind, Baker, 
Blaiie, Jemier, Thackrah and the three reports of 
the Poor Law Commissioners of 1838-39, greatly 
strengthened the hands of Chadwick and Simon in 
prodiicing the health crusade of the latter half of 
the nineteenth century. Almost inevitably, there- 
fore, Dr. Scott’s Chapter i commences with an 
account of the '“Broad St. Pump Outbreak” 


( 1854 ). 

It is, perchance, the “irony of fate’ which' 
has determined that Snow’s spade-work on this 
Westminster prevalence, followed as it was by- 
Snow’s and Simon’s reports on the ““Southwark 
and Vauxhall Water Outbreak” of 1854 and by 
Xetten Radcliffe’s report on the ““East London 
Cholera Outbreak” of 1866, firmly established the 
belief in water-borne disease. There can be no 
surprise, however, at Sir John Simon’s difficulty in 
accepting ““Snow’s peculiar doctrine”, or his reserve 
regarding deductions drawn from reports on the 
cholera prevalences of 1854 and 1866. 

A probable explanation of the difficulties in 
question, as resulting from failure to recognise the 


possibility of contemporaneous spread by sheilfis.h, 
appeared in Public Health (Jan. 1923, pp. 98-106) ; 
moreover, as i^egards ““The Pump”, t.he official 
inquiry made at the bidding of a Committee for 
Scientific Enquiries, in 1855, clearly show^ed that 
““many cases in the infected districts occurred of 
persons who were not in the habit of using the 
pump winter”. This Chapter I and Chapters ii-vi, 
in which Dr. Scott deals with water-borne out- 
breaks of typhoid fever, at Blackburn (1881), 
Worthing (1893), xMaidstone (1897), Lincoln (1904- 
5) and Bolton upon Dearne (1921) make exceed- 
ingly interesting reading ; though here, again, 
there is something to be said (see Public Healthy 
Dec. 1921, pp. 57-59) for the view that other in- 
ffiiences than the w^ater supplies were also at fault. 
It must be remembered that some sixty or more 
years ago, a president of the Society of Engineers 
was able to trace all cases of typhoid fever 
coming under his notice, in Loiidoii, to foulty 
drains ; and that in similar fashion water supplies 
enjoyed an almost complete monopoly of discredit 
as regards cholera and typhoid fever for several 
decades. 

Chapters vii-xv present intriguing probiems of 
a like character wit.h reference to milk outbreaks 
of typhoid fever, diphtheria and scarlet fever ; 
though here the claim to a monopoly for the sus- 
pected milk is stronger as a rule than was the case 
in the water outbreaks — in t.he case of the ““milk- 
borne enteric fever outbreak” in St. Marylebone 
(1873), at any rate, the anomalies a.re, .indeed, 
very disturbing ; scepticism was voiced, at the 
time of the prevalence, and the difficulties, regard- 
ing ““nursery milk” and ““extent of involvement of 
domestic servants”, are . instanced on p. 61 of 
the paper in Public Health, Dec. 1921, referred to 
above. 
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Chapters xiii and xiv, dealing ’with outbreaks 
in which milk infection was traced to di^ase m 
milch cows, are particularly interesting. Chapter 
XV also deals with a milk outbreak, and Chapter 
xvi with two food-poisoning outbreaks Then 
comes the masterpiece, the late Dr. H. 
atrode’B report on the “Oysterbome Enteric Fever 
of the Winchester and Southampton Banquets , 
of 1902 ^ Hecker (who by a misprint appears as 

Heckel on p. xi of Dr. Scott’s book), the author of 
-‘Epidemics of the Middle Ages”, commented on 
the fact that Nature, in isolated epidemics, never 
displays herself in aU her bearings”, but he would 
doubtless have maintained that Nature very rarely 
displays herself in one soUtary bearing. On reach- 
ing Dr. Scott’s Chapter xvii, however, we come 
very near to monopoly of infective property by 
one article of food. Dr. H. T. Bulstrode’s report 
on the two banquets covers the whole ground, 
leaves no stone unturned, and preceded aM fol- 
lowed as it was by his masterly reports on Oyster 
and Other SheU Fish Layings”, it brought 
about the remarkable reduction of prevalence ot 
typhoid fever in Great Britain, which is one of 
the outstanding achievements of public health 
efiort. 

Dr. Scott’s concluding chapters describe Uut- 


breaks at Aberdeen, 

Dysentery Outbreaks, Aberdeen , bonne 

DyUntery Outbreaks at St. Andrew.*-, Ll-b and 
“Sonne Dysentery Outbreaks at St. Faneras asid 

Holborn, 1933”. e ^ i\ 

Prof. W. W. Jameson, in Ins ]>relaee to Dr. 

Scott’s book, writes : “Dr. Seott has ]M>rionn.-d a 
real service in producing Ibis book’’ ; the original 
reports have been so fully deserilK-d "thuT the 
student will lose httle, if anything, thr.mah^ 
inability to refer to the original report.s’ , many oi 
which “are now difficult to obtain’ . He, adds, 
however, that he ho])es “Some may lie stimulated 
to a closer study of those older Reports from wliieh 
much of the. material in this book ha.< licen drawn . 

Dr Scott’s book calls to mind Wordsworlli’s 
poem on “The Solitary Reaper”, who sings of “( M 
unhappy far oft’ thing.s and battle.s long ago”. 1 lie 
reports of Dr. Scott’s pul>li<- health pioneers are 
not only replete with interi'st, but idsi.i they eon- 
stitute the foundations ui>on which rest.s the 
preventive medicine ot to-day. Surely, then, it 
may bo hoped that Prof. Jameson’s wish may 
materialise and that Dr. Scott's hook may prove a 
great help in lotting all budding medienl oilieers 
of health know that wMcdi “Onr Fat.iiers have 1 old 

W. II. Hamku. 


Structure of the Eastern Dolomites 


Geologic von Cortina d' Ampezzo und Cadore 
Von Br. Maria M. Ogilvie Gordon. (Sonderab- 
druck ans dem Jahrbuch der Geologischen Bundes- 
anstalt, Band 84, Heft 1-4.) Pp. 59-216 + 18 plates. 
(Wien: Geoiogisebe Bnndesanstalt, 1934.) n.p. 

T his work describes the stratigraphy and 
tectonic structure of the Eastern Dolomites 
lying between Auronzo on the east and Caprile 
on the west and between the Drei Zinnen in the 
north and Cibiano in the south. It is illustrated 
by an excellent map (1 : 50,000) and by numerous 
explanatory sections. As stated by the author, 
greater attention is given to the tectonic structure 
than to the stratigraphy of the area. 

Part 1 relates to the larger portion of the area 
lying east of the Ampezzo valley. Thirty-five 
pages are devoted to the stratigraphical succession 
between the Permian and the Upper Cretaceous, 
while eighty pages are devoted to the tectonic 
structure. The pre-Permian quartz-phyllites and 
the Grodner sandstone are limited to a smaU area 
east of Auronzo. The BeHerophon beds and the 
Werfener beds occupy a considerable area round 
Auronzo and Lorenzago, also in the Val-di-Gadore 


in the more denuded eastern margin ; the author 
stresses the importance of Calcareous algio aiid^ 
.foraminifera in the formation of th(‘. limestones of 
the Bellerophon beds. The :M:oiidola Dolomite also 
shows important algal development. The 
Trias, notably -the Sehlem Dolomite and lie*. 
Dachsteiii Dolomite, forms thcpwholi^. of tlH‘ eeniral 
and northern portions of the district., ai’fd giVes rise, 
to important mountain cores with W'erigeii and 
Cassian beds clinging to their Hanks (in ^tlie 
Cristallo, Sorapis, Marmarole, Aiitelao and Tofana- 
groups), a few of these being capped Iw deposits of 
Lias and Cretaceous rocks. 

In the description of the physical and tectonic 
structure,- we are presented with a masterly 
account of the disturbances wliicii the district lias 
undergone. The,' detailed account of the various 
movements as deduced from the aiithor^s investiga- 
tions and study of the work of pre\dous writers 
makes fascinating reading, and the results are 
admirably; depicted; on the geological map and the 
diagrams accompanying the map. , , , 

The district appears, to have been originally 
folded into a series of, broad west-east anticlinal 
and synclinal . fo.Hs, and these structures can still 
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be traced in the several strips, in the central 
portion of the area, in the dispositio,!.i of the' 
mountain ranges composed of Daehstein Dolomite 
and in the significant anticlmal axis passing 
through the Tre-Croci Pa,.ss. Later movements, 
however, have disturbed the original sim,plicity of 
structure and bent up the mountai.n blocks into ' 
dish-shaped forms, notably the eastern margins of 
the Marmarole and Antelao. The .main lines of^ 
movement were originally pointed, out by Moj- 
sisovics, and these and subsidiary lines of disturb- 
ance are described in detail by the author. . The 
main lines have been given special names and have 
been' traced more or less continuously through the 
district ; they include both thrust-planes and 
normal and tear faults, indicating a general pressure - 
from north to south. The most important lines are 
the Raulital line in the north, the Antelao line in 


the centre and the Val Siigana line in the soutli-east . 
The 'two former run in sinuous lines from west to 
east, while the last runs in a iiortii-cast-KOiitli-west; 
direction in the neighbourhood of the Val-cli- 
Cadore, and has given rise to a complicated series 
of tectonic structure. An interesting point is the 
association of valleys parallel to these lines of 
dislocation. 

The second part of the work deals with the 
district west of the Ampezzo valley and contains 
also much of interest in connexion with the 
structure of the To.fana»Faiines group, the Pelmo 
range and the effects produced by the western 
continuation of th.e Antelao line of disturbance. 

. The author is to be congratulated on a fine piece 
of work wliich forms an important contribution to 
our knowledge of the structure of the Eastern 
Dolomites. 


Progress 

(1) International Conference on Physics^ Lon- 
■don^ 1934 

A Joint Conference organized by the International 
Union of Pure and Apphed Physics and the Physi- 
cal Society, Papers and Discussions. In 2 vols. 
VoL 1 : Nxiclear Physics. Pp. viiii-257, 10<s. ; 
cloth, 12^. M. Vol. 2 : The Solid State of* 
Matter. Pp. viii + lSB. iOs. ; cloth, 12s. 6d. 
Reports on S^nnbols, Units and Nomenclature 
approved by the General Assembly of the Union 
at its Meeting in London on 5th October 1934. 
Pp. iv+40. 2^. 9d. ; cloth; 5$. (London : 

Physical Society, 1935.) 

( 2 ) The Physical Society* Reports on Progress 
in Physics 

Pp. iv-f371+2 plates. (London: The Physical 
Society, 1934.) To noii-Fellows, 126\ fid.’iiet. 

( 1 ) conference,’’ remarked the owner 

of one of the most famous names in 
the physical science of to-day, 'hs'a very good 
conference — as conferences go.” Approbation 
from Sir Hubert Stanley is high praise indeed, and 
certainly the conference which met in London in 
the first week of October 1934 was unique of its 
kind. Held under the joint auspices of the Physical 
Society and the International Union 'of Pure and 
Applied Physics, and concerned with topics among 
the most important of those about which physical 
science is conversant, it is small wonder that the 
conference held, for a week, the attention of some 
five or six hundred members, drawn from almost 
every European , country and from America. 


of Physics 

The report of tlie conference is worthy of tlie 
occasion. It is published in thrive volumes whicli 
deal respectively with the solid state, wiiJi the 
present position of nuclear physics, a.iid 'with 
certain problems of units and of iio'me.iiclat'iii*e 
' which have been discussed, by the Symbols, Units 
and .Nomenclafrire Committee of tlie Internation.al 
Union. 

. Conference reports are apt to be disjointed and — 
it must be confessed— lifeless ; the present volumes 
are a pleasant exception. The topics are vividly 
interesting, and the programme has been developed 
in such ' a wa}^ as to show a very satisfactory 
coherence in the arrangement of the subjects. 

Moreover, the great d.ifficuity w.!iicli faces 'the 
eclito.rs and readers is, in this instance, missing. 
Most readers who are not specialists in a particular 
branch of physics find that a major difficixit^y in 
following the papers presented is due to the authors’ 
bad habit of plunging without apology in medias res, 
assuming in their readers a, .specialised knowledge 
which comparatively few possess. It is relatively 
easy to avoid this. A general introductory survey, 
indeed in many cases a few sentences of intro- 
ductory matter, may make ail the difference. 
Specialised matter is not always so esoteric as the 
non-specialist may suppose — clarity of thought 
and of expression, the art of begiimdng .at ' the 
beginning, a kindly feeling for the other .fellow— 
these are gifts that go far in helping to produce 
the Perfect Paper. 

We hold no brief for nationalism in. matters of 
science — la chimie est um science fran^mse is a 
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historic phraas.wMck may well give pause to the' 
enthusiastic ,natloEaHs.t— but, , as a matter of plain 
fact, nuclear physics owes so much to Rutherford., ■ 
arid bur 'knowledge of the solid state to Bragg, that 
the holding ' .in London of an international con- 
ference bealng with these topics was most appro- 
, priate,;and the conference was specially fortunate 
ill that the d.isciissions on the . principal topics .- 
were opened by masterly surveys of the proble.nis 
of nuclear physics and of the' solid' state con- 
tributed by these protagonists— surveys which 
form the opening addresses of the principal 
volumes of the conference report, and which serve 
admirably as introductions to the more specialised 
topics of the discussion. 

It is quite impossible to give a detailed analysis 
of the contents of the volumes, and we must 
content ourselves with a brief catalogue of head- 
ings. The volume on nuclear physics contains 
sections dealing with general quantum theor}", 
natural ^-decay, artificial radioactivity, disin- 
tegration and synthesis of nuclei and elementary 
particles, and cosmic radiation. That on the solid 
state is divided into chapters which discuss tlie 
structure of molecules and of the ideal lattice, the 
deviations of real crystals from the ideal lattice 
structure, and plasticity and strain hardening in 
crystals. The papers are printed m extemo, the 
discussions are very fully reported, and one need 
say no more on the contents than that they 
represent the latest views on the subjects con* 
corned, presented by physicists of international 
reputation. 

The third volume of the report of the Con- 
ference — that dealing with symbols, units and 
nomenclature — may seem rather unexciting in 
comparison with its fellow volumes, but its subject 
matter is important, is thoroughly interesting, and 
presents a few intriguing problems for the physicist 
of philosophic mmd. It is, for example, a little 
disturbing to the writer of elementary textbooks 
to be confronted with the statement that “com- 
plete agreement as to the definitions of B and H 
has not yet been reached^’. 

(2) We turn now to the consideration of the 
first volume of what will, we trust, be a long and 
successful series of reports which will play an 
important part in the advancement of physical 
science. The report on the progress of physics 
issued by the Physical Society deals mainly with 
the events of the year 1933, although the fact 
that most of the surveys are the first of a series 
has allowed the contributors some measure of 
latitude, and earlier work, leading up to that of 
the year with which the reports are mainly con- 
cerned, is treated with the appropriate amount of 
detail. The reports contained in the volume are 
divided into two main groups— a set of reports 


which deal with general piiysie?^, spHro- 

scopy, optics, lieat. X-rays. Htoinic lUid 

electrical and magnetic Ilics#* 

titles are more or k‘*w jM'TiiMiiieiit, mi that 
under thef« heads will recur liiiiiiifilly. Tiic M‘cfiiid 
group consistB of a series of re|icirt.s dm ling witk 
matters of topK*al intercHt. and the <4* these 
reports will vary from year to year, ruder this 
head the present vohiiiie contains ri^iitiris dealing 
with spiral nebiilan Burgers' tlitn)ry of tiirltiikac‘e. 
and electrical plienonicna a! extrefindy low tifin 
peratures. It has been fc nind desirable to linnik up 
•some of the reports into mih-sectioiis conirtlmlc^d 
by s|,>eeiaiists under the general dirertioii of an 
editor. Thus, spectroscopy is s|di1 into twfdve. 
X-rays into eight, and optics into five Mifiseciioiiv. 

It is .not easy to settle the scope of such rcfioris. 
What may be stated at onev and decisively is itiaf 
the reports an* n ol i nere ex pa n s it j 1 1 s of Sri» nrf 
AbtStraef^'^. They are popular in that they en- 
deavour to prcBcait a nniew of tliUVreii! diqwiii- 
ments of physical stientt* wideti shall he- iisidiil to 
the trained physicist who is not a spcaiblist in flic 
department iindcT revitnv— w!h> wauls to kntov, in 
fact, wriat is liappening in braiubeB of pliyHi<\s 
other than his own. They are HpMHdalirtoti in that 
thc^y offer full, critical ami defailetl iirtiiurits of 
the latest hapi'Kinings in any partitailar braiicli of 
the subject, a.eeom,pai'iied by very -corri'ple'k'* 
bibliographical details. An attempt to combine 
these two outlooks niay secern to be courting 
failure, but it ni'ust be confessed that tlie reports 
combine these aspects very happily. 

It is impossible, again, to deal with this rc|)ort 
in detail, and it were invidious to partieiilaiise.. 
But we cannot close this review' without speida,! 
mention of the brilliant coiitributirms inacle l}y 
Prof. E. N. da C. Andrade, who deals with tla* 
physics of the atom, and by Prof. J. C. 
who writes on electrical phtiioimuu-i at \'ery h>w 
temperatures. 

No advanced wnrker in pliysical siimu'c t-aii 
afford to neglect this report. The subjiMl: inatrer 
is extensive and important, the fudiiling and 
production leave nothing to be desireii. tlit* pri<*e 
is low. If succeed:,iiig volumes p.reserve line liigdi 
standard of the first volume, the success lY the 
venture is assured. 


British Scientists of the Nineteenth Century 
By jr. G. Crowther. Pp. xii + 332-M2 plates. (Lon- 
don : Kegan Paul and Co., Ltd., 1935.) 12*-. lid. ru't. 

COBIPARATIVELY few liistorlaiis of science liave as 
yet recognised the powerful iiifi-ueiiee wliicli social 
forces have had on the development of scieneo, anti 
it is characteristic of this book that Mr. Crowtht^r s«»ts 
out. to overthrow the idea that scientific kiiowli?dge 


51 


NATURE 


July 13, 1935 

originates entirely in, minds completely detached 
from mundane affairs and concerned solely -with' the 
pursuit of truth for its own sake. He offers instead 
a picture of the lives of Davy , Faraday, Joule, Kelvin 
and. Clerk Maxwell, in which, we see how their 
characters were moulded by early upbringing, and 
the , way in which their work was determined by 
various social and industrial influences. In revealing 
the extent to which other' incentives ^ besides the 
desire to contribute to the advancement of know- 
ledge affected their careers, Mr. Crowther gives us a 
highly stimulating series of studies which appear 
appropriately at a moment when scientific workers ^ 
are considering much more seriously both the social 
Gonseqiieiices of their work and the social factors 
which determine its extent or direction. 

The selection of four physicists and a physical 
chemist as the most representative men of science of 
the century is defended on grounds that there were 
few outstanding figures in the fields of medicine, 
geology, botany and zoology during the period, in 
itself an example of the in which the sciences 
which prom3,sed tlie greatest direct contribution to 
tlie prosperity of industry were the most richly 
endowed, while the biological, sociological and 
psychological sciences, whicli could offer no such 
immediate return, were much less generously en- 
couraged. Although, the author’s opposition to 
capitalism tends to obtrude at times, it scarcely 
detracts from the fascination and siiggestiveness of 
what is not merely biography' but also to some 
extent a study of the effect of social conditions on the 
general development of science during the period. 

K. B. 

A Text-Book of Physical Chemistry 

Vol. 2 ; Principles involved in Chemical Reactivity. 

By Dr. J. Hew^ton Friend. Px3. xii 4-483+3 plates. 

(London : Charles Griffin and Go., Ltd., 1935.) 245. 

net. 

There is a pleasantly classical flavour about the 
second volume of Dr. Friend’s treatise. Most of our 
old acquaintances are there, and though the ultra- 
modern physicist, ‘‘trained in an atmosphere of 
rigid economy of mechanical concepts” (an economy. 
Heaven help him, wdi,ich leads on occasion to glib 
outpourings concerning the uncertainty principle, 
and a discreet silence concerning the mode of action 
of a locking -nut), may find overmuch of ancientry 
in the exposition, the student who has attacked the 
fundamentals of physical chemistry with the aid of 
Dr, Friend’s two volumes will not have a great" deal 
to unlearn. The principal topics to which the ten 
chapters of the second volume are devoted are 
thermochemistry, chemical equilibrium, reaction 
velocity and chemical change in homogeneous 
systems, combustion in gases, the phase rule, 
catalysis, electrochemistry, the structure of the 
atom and of the molecule, and chemical thermo- 
dynamics. 

The treatment is throughout clear, concise and 
elementary. Broadly speaking, the treatise will serve 
to lay the foundations for an advanced honours course, 

A. F, 


The Biology of Bacteria: an Introduction to General 

Microbiology 

By Prof, A.rthur T. Hemriei. Pp. xi4472. (Boston,' 
New . York and Chicago D. C. Heath and Co, ; 
London George G. Harrap and Co., Ltd,, 1934.) 

125. 6d. net. 

This book, as explained in the preface, is intended 
as an introduction to microbiology in its seientifie. 
aspects as distinct from its practical applications in 
hygiene, agriculture and industry. , , The author, 
indeed, considers that the lower iiiiicelliilar micro* ' 
organisms present problems sufficiently important to 
warrant microbiology being considered as a separate 
branch of .biology, distinct from either botany or 
zoology. At the same time, wdien dealing with 
individual organisms, their role in the causation of 
disease, or their importance in agriculture and 
industr^q are adequately devScribed, and immunity, 
antibodies and antisera, aggliitmation and, the like, 
are all considered. 

After a brief history of b.aeteriology and so,ni8 
details respecting the microscope, the microbic life 
of the Protozoa, x^lgie, .Fungi, Bacteria and other 
unicellular groups is conside,red. ' In these chapters 
the structure, nutrition, reprochiction and, other 
functions of eaeli group are surveyed. The ‘ultra- 
microbes’, the finer stiTictur© of Bacteria, and the 
subjects of heredity, variation and metabolism - in 
this group form the subject of several chapters. In 
this connexion, the 'author 1ms d,efinitG views on the 
meaning and importaiie© of Gram -staining, holding' 
that the Gram-positive species for:m a homogeneous 
group distinct from the. Gram-negative species, and 
bringing them in relation to the Fungi. In the man^^ 
instances wdiere alternative hypotheses are possible, 
for example,- as regards the nature of bacteriophage’, 
these are clearly stated. 

The book is well produced and illustrated, and 
gives an excellent account of the biology of the 
Bacteria. R. T. H. 

Zur Erforschung des Weltalls: acht Vortrage fiber 
Probieme der Astronomie und Astrophysik 
VonP. tenBruggencate, E. F. Fremidiich, W. Grotrian, 
H. Kienle, A. Kopff. Herausgegebeii von W. 
Grotrian, iind A, Kopff. Pp. x4 286. (Berlin: 
Julius Sprmger, 1934.) 19.80 gold marks. 

This is not in the strict sense a popular book. It is, 
however, an account by a group of well qualified 
German astronomers of some of the recent researches 
and O'utstanding problems in their subject, writte,ii 
for readers with a reasonable knowledge of mathe- 
matics and physics. The authors’ names are a suffi- 
cient guarantee of the quality of the ■ volume. The 
subjects discussed — ^methods of, astrometry, the 
physical condition of the stars, their inner constitution 
and evolution, the structure of the stellar system, 
the sun — ^reflect a sound choice from the wfliole range 
of astronomical knowledge. The volume arose from 
a series of eight lectures given to a circle of engineei's 
at Chariottenburg in 1933. It is freely and well 
illustrated and attractively set out. ',It fills what is 
probably; a real need in astronomical literature. 
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Temperature Changes in the Higher Atmosphere 

By Prof» E. V, Appleton^ F.R.S. 


U NTIL some years ago, it was generally 
..thought that the temperature of the. 
s.tratosphere was practically uniform, and of the 
.order of 220° K.. A radical change in such notions ■ 
waS' .first effected by Lindemann and Dobson who, 
in 1922, :froin their study of meteor tracks, showed 
that the temperature at levels above 60 km. 
was even higher than that at ground -level. Their 
conclusions have been adequately confirmed 
recently in experiments on th,e anomalous propaga- 
tion of acoustic waves, on the vertical distribution 
of ozone with, height and, to some extent, by 
direct temperature measurements in high balloon 
ascents. There is, then, trustworthy evidence tliat 
solar radiation does not pass through the middle 
part of the atmosphere without warniing it, so 
that we are Jed to examine, in this connexion, the 
evidence relating to still higher atmospheric levels, 
where such heating miglit he expected to be 
especially pronounced, since the solar radiation 
is there most intense and the thermal capacity of 
the transmission medium least. 

Within the last year or so, the study of the 
diurnal and seasonal changes in u pper -atmospheric 
phenomena by radio methods has indicated that 
surprisingly high temperatures are attained at 
great heights (200-400 km.) and that these tem- 
peratures vary in a most pronounced manner. 
These conclusions have been reached by comparing 
the observed diurnal and seasonal variations of 
ionisation with those expected according to a 
simple theory of photo-ionisation by solar radia- 
tion. It is now well known that there are two 
main regions of ionisation in the upper atmosphere, 
the lower of which (Region E) is the Kennelly- 
Heaviside layer. Now the maximum ionisation 
content of the Kennelly-Heaviside layer varies 
with the hour of the day and with the season of the 
year much as simple theory predicts. For example, 
the ratio of summer to winter noon maximum 
ionisation depends on the zenith distances attained 
by the sun at noon in summer and in winter. For 
the latitude of Great Britain, a simple calculation 
shows that the theoretical value of this ratio should 
be 1* 84, and observations made at the Slough 
Radio Research Station of the National Physical 
Laboratory and at the Halley Stewart Laboratory, 
Hampstead, London, yield an experimental value 
agreeing very closely with this. 

This agreement indicates that, at the level of the 
Kemielly-Heaviside layer (100 km.), there is little 


change of air densiiy or tcniprratiiiv tlirunubuiit, 
the. year. But above the isiJr lavta' 

there is a much mure iniensd}’ iuiiiN^d 
Region F, and eoiTesfiondiiig iiieriHiirfaueiUs in this 
case provide no Biieh agreeineiit with theory. Fur 
example, the critical pcnctralitm wireless fn‘- 
quency, by way of wJiicJi ilii* maxiiiniiii icuiisatiim 
is measured, is found to be adiially k‘.ss tm a 
summer noon tliiio on a winter noon, indicating 
tha.t, in contrast to the results obtaiiuHl for 
Region E, the inaximuiii ioiii>alion in Rcgirni F 
is less on a siimriier nocm I ban on a wiriler 
This result app^an^d at first Higlil so startling that 
some workers concluded Ilia! tin* critic'iil fna|iieiic*y 
method of ineamiting ntiuosphcTic ioiiisati*«i was 
untrustworthy, and tliat observatiuuH iiiadcs by it 
could not be ae<*epfed. But further work lairricHl 
out in Great Britain iiKlicatc‘.H iliai the ineflawl of 
measurement is trust worthy, and we must face the 
consequenccB of thes-e uiiexiieetoii Dis- 

crepancies between theory and oxiMjriment are 
always interesting, for from the discrepancy we 
can often measure the magnitude of the perturbing 
factor. 

Fortunately, in this ease, an explanation is to 
hand. The theory which indicates that summer 
noon ionisation should be nearty tvice that o.!i a 
winter- noon is fou.nded on the assii,niption that 
the atmospheric distribution of molecular density 
with height is co.nstaiit throughout the year. It 
is not difficult to show t.hat th-e abiior.iiia/Ily low 
value of summer noon ionisation density c*aii only 
. be the result of a reduced siimuK^r air density at 
the level in question, otherwise we sluHifd hivih 
to assume that the solar ionising rays <litFered in 
quality from summer to winter. Such a rediii‘C‘d 
air density can again only be the resiiH of an 
increased temperature. Putting these ideas into 
quantitative form, wq find that the molecular 
temperature must be thi*ee to nine times as high on 
a summer noon as on a winter noon, and that the 
absolute temperature at a level of 300 kiii. luiist 
be at least 1,200° K, on a summer day. 

An equally interesting result emerges from the 
interpretation of the corresponding iioctiiriial 
ionisation measurements. Whon the sun sets, it 
is found 'that the. rate of decay of Region F 
ionisation, which has been proceeding - in accord- 
ance with, the decreasing zenith distance of tlie 
sun, is quite suddenly checked on a winter night. 
It appears:,as,;if there were brought into action a 


NATURE 


53 


July 13, 1935 

new soiiree of ionisation, but this is not so. The 
effect is ■ due to the shrinkage of the onter layer 
of, the atmosphere due to cooling, which brhigs 
about a concentration of both molecules and 
electrons. (Note that wireless methods measure 
not total ionisation but maximum ionisation per 
unit volume.) It is found that the concentration 
of electrons due to upper-atmospheric shrinkage 
can more than offset the dilution due to recom- 
bination processes, and an actual maximum of 
ionisation content is attained in winter, shortly 
after midnight. In midsummer no such marked 
cooling process takes place (for the sun never sets 
at heights of above 250 km.) and the ionisation 
(apart from occasional increases which are prob- 
ably due to a nocturnal ionising agency) is 
generally found to decay steadily. 

The theory of marked temperature changes also 
suggests an , explanation for the curious alteration 
of structure which Region F undergoes on a summer 
day. It was shown in 1933 that there is found in 
our latitudes a subdivision of Region F during 
daylight in summer. When distinction is necessary 
we refer to the^ lower part, which forms a kind of 
‘"step’ on the upper part, as Region Fi, while - the 
upper stratum is referred to as Region F^. Since 
Region Fi is found not to exhibit marked tem- 
perature changes, it is quite possible .that the 
subdivision is partly, if not wholly, . the result of 
the difference of the temperatures at the twm levels, 


Region Fi being at the lower t-einperatiire and 
Region at the higher temperature. Acjcording 
to this view, Region is, as it were, part of the 
main Region F forced upwards by expansion. At 
night, when the atmosphere shrinks, tlie two 
regions tend to merge into a single simple region. 
It is thus not improbable that differences of tem- 
perature in the atmosphere, as well as ditFerences 
ill molecular constitution, play a part in causing 
the composite structure of the ionosphere. 

It might appear that these extraordinarily 
large changes of temperature at high atmospheric 
levels could not possibly have aii}^ influence on 
wireless communications, but such is not the case. 
Due to the expansion of the upper atmosphere on 
a summer day, the maximum electroiiio density, 
which deterinines the shortest wave-length usable 
ill round-the-world . commiinicatioii, is abEormaUy 
low, and we are therefore unable to use a valuable 
range of short wave-length channels. ,, Fortunately, 
however, Nature provides us to some extent, with 
a form of compensation, for it is found that in 
summer there is vetj frequently produced a 
curious iiighly-reflectiiig. stratum about, the level 
of Region E, which provides abnormally favour- 
ab,Ie transmission coiiditio,ns .for short waves. But 
such conditions do not occur dai,Iy and so cannot, 
be relied on wholly to remove the unfavourable 
conditions brought about by the solar heating and 
exp.ansion of Region Fa on a sii.mmer day. 


Implementiferotis Gravels of the Vaal River at Riverview Estates 

By Pro! C. van Riet Lowe^ Bureau of Archaeology, Dept, of the Interior Johannesburg 


^OWARDS the end of April last, Mr. F. W. 

Webber, chahmaii of Carrig Diamonds, Ltd., 
very generously presented a collection of stone 
implements and a variety of deeply mineralised 
faunal remains to the Bureau of Archaeology 
recently established at the University of the 
Witwatesraiid. ■ These had been recovered from 
diamondiferous gravels on the property of Carrig 
Diamonds, Ltd., at Riverview Estates on the left 
bank of the Vaal River immediately opposite 
Windsorton (lat. 28° 20' S., long. 24® 44" E.) shown 
on the accompanjflng sketch plan (Fig. 1). As 
similar remains were still being recovered, I 
immediately requested Dr. S, H. Haughton, 
director of the Geological Survey of the Union of 
South Afirica, to accompany me to the site with 
the object of a detailed investigation. Mr, F. W. 
Webber had kindly offered to accompany and guide 
us, and an examination of the area was accordingly 
carried out during the second week in May. 


The ancient gravels were found to be extremely 
rich in implements and faunal remains, and the 
occurrence, as a whole, unusually interesting and 
embracing. Until we are in a position to publisli 
detailed reports, however, the following oeourrences 
are noteworthy. 

1. The 60 ft. terrace, shown as Site No. 5 on 
the accompanying ‘composite sections’ drawing 
(Fig. 2), comprises a thin layer of gravels that 
caps the old peneplain, some sixty feet above the 
present flood plain. Inclement weather precluded 
the possibility of a thorough examination, but in 
the time at our disposal we were unable to find 
even traces of the manufacture of stone imple- 
ments. 

2 (a). In the lower terrace, actually an old 
river gravel, marked ‘G’ on sections 1, 2, 3 and 4 
in Fig. 2, we recovered a few heavily rolled Lower 
Stellenbosch (Chelies plus Clacton type) tools and 
a great abundance of roiled and unrolled Upper 
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Stellenbosch (Aeheu! plus Proto-Levallois ■ 
tools and the completely mineralised remains of a 
variety of extinct animals which Dr. Haughton 
will describe when he publishes, his geological a.nd 
other data. 

In this. Upper .Stellenbosch (3ongerles we have 
further , definite proof, were this indeed required, 
that the so-called Victoria West industry .merely 
represents the factory-site debris of the. Upper 
SteUenboseh ciiltureb for in addition to very many 
.'fine hand -axes and cleavers worked on flakes, we 
found numhers of detaching hammers and typical 
Victoria ^ West .cores from which the flakes (large 
and small) used for these axes and cleavers w^ere 
■ struck. Several cores are normal in size, that is, 


Africa., though, 1 iiiiih! I hs 

oeeurrcmw in f^uithern liuliu.. IIihi' 
technique is uiKierdood and it i,*- \rji il ^ 

great proportion of t!if‘ tools an* the 

ne(^iis.i.ty for breaking inui}* from tie* uso of 
terms as Uhellcfiii* and will 1^* ni^nv 

readily ■ appreeiati^ I . 

. {b} The occurnriee of rolled and iiiifoUpd 
implements aiwi factory rite ileliris at all 
in the gravels CHliibiislies the Ikol tliai iln* iiiakars 
of Upper Stellcuiboscli tools oeciipic^d tla* valky 
before and during the deposition of tlic*se ynnaU. 
Dr. Haughton is eciiially satishec! that ilio auiioab. 
the fossil remains of whieh wv recoverml. also 
occupied the valley chiiiiig this piuiiKi. llie 
animal reiiiiiiiis inrliide horse. 



Fig. 1. 


buifalo, antelopi*, at least one 
large cjaniivore. hipj’iopolfiiiiiis, 
etc. 

3 (ff). O'veiiying a'licim'it 

gravels is « layer of sill ami ral- 
careoiiH tufa that varien apprcfu- 
ably in ttvxiure and deptli. But 
for a singles hifacf (lud seen) 
reported by Mr. Larsen m Imviiig 
lM»en found at a deptli of 15 ft. 
!>olow the natural ground sur- 
face at Hite No. 2, the silts and 
tu.fe.s of Sites .No». 2, 3 and. 4 
appear to loe s'teriie. .At Site No. 
1, marked ‘Homestead* .in Pig. 2, 
the silt i,-s a loose sandy soil tlmt 
is subject to niove.mei.it by wind 
and rain. At Site .No. 2 (‘Larsefi*), 
the silt is well cGii.so,iida'ted a',n.d 
toward the surfece passes into a 
calcareous t'u.fii. The feet tluit 
35-ft. high walls remain vertical 


up to about 9 in. in length, but others are more 
than 15 in. long by 8-10 in. broad and deep and 
up to 150 Ib. in weight. Twelve-inch flakes were 
struck from these great cores — cores frequently 
trimmed in typical Victoria West fashion before 
the flakes were removed. The materials preferred 
comprise varieties of Ventersdorp lava and 
quartzites, the weathering properties of which are 
entirely different from those of Victoria West 
(Karroo) dolerites, where insolation is common. 
No doubt whatever can be east upon the purposeful 
shaping of these cores as a preHminary to the re- 
moval of the flakes that were ultimately trimmed 
into hand-axes and cleavers that vary from about 
three to ten inches in length. 

It is ' this techm I have in the past 

referred to as Proto-Levalloisian^ — a highly 
specialised technique that enabled the manu- 
facturers to produce axes or cleavers at wiU— a 
technique apparently unknown out of South 


without supports is illustrative of the high dc^gn^e 
of consolidation. Except for three feel iiimudiahly 
over the g.rave.Is, penetration can only bt^ (‘Heeled 
by means of picks. This is largely, if !iot wlnhy. 
due to the forma,tion of calcareous tufa in tiie 
deposit. Larseirs Site (No. 2) is probably tla^ 
most interesting. 

The diamondiferous gravels occur 35 ft. below 
the present ground' siirfiice and extend laterally 
over several acres, at a distance of milt-s 

from the river. They are reached by vertiiail 
shafts through the calcareous tufa and silt, and 
are ‘worked* by means of tunnels. Shafts are' sunk 
at fairly close intervals and intereonimuiiieation 
is maintained until the gravels are ‘'worked out* 
or' a collapse oc.curs. We were able to walk about 
in these underground corridors, and with the aid 
of torches, to examine the undisturbed gravels in 
comfort. 

At Site No. 3 (Taddock*), situated about a 
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quarter of a mile from Site No, 2vtlie excavation 
is a liiige open hole the walls of which are vertical 
and the. silt therefore' obviously also, well con- 
s.olidatecl. Immediately above the gravels the silt 
is a fine, clean sand— water- worn 'and false-bedded. 
Higher up the calcareous tufa occurs again. All 
these walls, both in. shafts and open excavations, 
appeared to be sterile. 

Between Sites Nos. 3 and 4 there occurs a 
barren patch, ^ and at Site No. 4 the gravels and 
silt alternate as shown. 

(b) At Site' No. 1 ('Homestead’), the silt and 
later loose sand that cover the surface ^fielded a 
complete assemblage of Lower Fauresmith (mainly 
Mcoque and Old Levallois type) tools. As this 
is only the second discovery of Stellenbosch- 
Fauresmith stratification, it is most important. 
The first was recorded six years ago®. Small and 


elongated phallus-like cylindrical artefact, trun- 
cated at, one end and nosed at IIh‘ other. in. 
long with a maxinnnn diameter of 21 in. 

ScTMMABY OF StRATIFIOATION 

1. S’lightly weathered Middle Hinithfieli ((. u]isio- 
Aiirignacian type) and much weathered Middle 
Stone Age (Late Levallois cum Moustier types) on 
surface at Site No. 1 and at foot of scarp at Site 

No. 5. 

2. Deeply incrusted Lower Fauresmith (La. 
Mcoque cum Old Levallois types) in .silt and loose 
.sand capping gravels at Site No, 1. 

3. Rolled and unrolled Up|3er Steiienboscli 
(Aeheul plus Proto -Levallois type) iiiipie meats 
and factory-site debris (Victoria West cores = 
Proto-Levallois teehnique) and heavily rolled 



well and neatly trimmed hand-axes, two cleavers, 
a scraper, several Levallois tyqje flalves, fabricators, 
etc., were recovered — a good assemblage in a 
stratum very much more recent than the under- 
l^dng gravels with, their Upper Steiienboscli re- 
mains. The tools are almost exclusively of in- 
durated shale (iydianite), though lava and quartzite 
appear also. 

4. Lying entirely on the natural ground surfiice 
or just below the supeihcial shifting sands at 
Site No. 1 and at the foot of the scarp at Site 
No, 5, I collected deeply weathered Middle Stone 
Age (Late .Levallois cum Moustier type) and 
slightly weathered remains of the Middle Smith- 
field (Capsio-Aiirignacian type) culture. 

The Middle Stone Age material is recognisable, 
but somewhat nondescript — mainly unworked 
flakes and a few small and inferior cores — but the 
Later Stone Age (Sniithfield culture) comprises 
the usual variety and number of duckbill end- 
scrapers, side- and thumbnail scrapers, one bored- 
stone, one grindstone and . one well-worked 


'Lower Stellenbosch (Ohelies plus Clacton-like 
flakes) throughout gravels at Sites Nos. 1, 2 
and 3. 

4, Tlnee heavily rolled Clacton-like flakes of 
the Lower Steiienboscli recovered from mounds 
of 'worked’ gravels removed from Site No. 4 after 
excavation. Horizon i:inknow’'n. 


In submitting this iirelimhiary report, I do so 
wdth the hope that the larger and more detailed 
publications will not be long delayed. , Dr. 
Haughton has very kindh' iiiidertakeii to deal with 
the geology, palaeontology and climatoiogy of the 
area and the periods aftected, and in doing so will, 
I have no doubt, add -weight to ni}^ oft-expressed 
opinion that such closely related major problems 
as these' that do not iall within the strictly 
specialised field of the prehistoric arcln'eoiogi.st qua 
archaeologist, should be left entirely to the other 
specialist or specialists concerned. It is only wifcli, 
the fullest support of the pleistocene geologist that 
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the artologiBt can hope to solve 

of early human cultures not only xn Africa bu 

to conclusion, I would like to express lay great 
indebtedness to Mr. Webber and to Messrs. R . W. 

nidy and "^Sarings’ 

discoveries and vast knowledge of the diggi g 


entirelv at our disposal. To Mr. unci Sira. H.irdj 
w^J deeply indebted for bospituhty dunng a 

particularly iiieleiiiaiit week. 


Of IfLt a 

» “The PreMstorj.of i . 

1 ll*ooe’^ South Afrmn Areli:i‘ci!fmy i‘i Sl!*-|-i«ird 


* -The PreMstorv^ol 7V;;i r 

EMrope’% Arcteecilogy i‘i' Shri-iard 

Ann. South Afnian ^ 


Tercentenary of Robert Hooke, 1635-1703 


r\S aU the scientific worthies of the seventeenth 
O tentury, none wifi be remembered bnger th 
than Robert Hooke, whose views and activities B 
hifluenced the progress of scientific thought and at 
practical physics in an incalculable degree, bome- 
what youngCT than Boyle, Wilkms, Wren, Mariotte, 
von Guericke and Huygens, but the sen^r of 

Flamsteed. Newton, Leibniz and HaUej Im S 

KAlnnffed to ail age m which, m the worclb oi 
MacaLy, “it was almost necessary to the character n 
of a fine gentleman to have something o ^y 
about air-pumps and telescopes”. Born w en ^ 
James I was king, Hooke was a s^lboy in 
Westminster when Charles I was l^^headed, a c 
scholar at Oxford when Cromwell was Protector k 
and an assistant to Boyle at the time of the ^ 

Restoration. As curator, and sometime secretary. < 

he faithfully served the 
practically all the reigns of Charles 
and William and Mary, and died a year afto Anne 
Landed the throne. Affairs of State and C^iurch 
however, made little difference to Hooke, and 111 
the main his life was taken up with writing, 
lecturing and experiment. In the records of the 
first forty years of the Royal Society, no name is 
more freyently met with than his, and in his 
various capacities of curator, Gresham professor 
of geometry and Cutlerian lecturer on mechamcs, 
heLobably delivered more scientific discourses 
and made more experiments than any other man 
of his day. His influence was felt both at home 
and abroad, and the story of his life belongs to the 
history of our race in the same way as those of his 

contemporaries Dryden, Locke, Evelyn and Pepys. 

Hooke was the son of the Eev. John Hooke, a 
curate of Freshwater, Isle of Wight, where he was 
bom on July 18, 1635. He was a somewhat 
delicate child, and was kept at home until ms 
father’s death in 1648, when, after a short time 
with Lely, the portrait painter, he entered West- 
minster School and thus came under the famous 
Dr. Busby. Studious and inventive far beyond 
the average, at eighteen years of age he became a 
chorister and servitor at Christ Ghnrch, Oxford, 


and during the next eight or iiim. g™l 


Se frSnSlflrorWUkhis. Ward, Willis, Petty, 
Bovle and other men of science, whose meet mgs 
at Oxford had much to with the inauguration 
of the Royal Society in 1660. 

The turning point in Hooke’s carecynme in 
1662 when, as the Journal Book 
Society records, “iNhn. 12, lf)i)2. bir KolH-it 
Moray proposed Mr. Hook(' as a curator ot 
mLts to lie Society . . • and that Mr. Hooke 
should come and sit amongst them and R. 1 
bring in every day of the meeting three or lou 
experiments of his ovm, and take care o sm- 
others, as should be mentioned to hnn_ b> tin 
Society”. His connexion with the Society was 
strengthened next year by his election as a fellow 
and in 1666 by his appointment to the chair of 
geometry in Gresham CoUege, where the bocieO 
It that time met, and where Hooke lived foi the 
rest of his life. He had already in 1664 been 
appointed to the lectureship founded by a city 

: iSchant, Sir John Cutler, Bt.,a.mUhns at 

years of age Hooke found himself estabhsbei in 
3 surroundings which must have aiipeareil to hmi 
3 as congenial as those at tlu- RoVal In.siitnt.on dul 
s to Faraday a century and a half laler. 
r Of Hooke’s versatility, originality and invent ivc- 
i ness ample evidence is to be found m bis writings, 

,s but new' and valuable information n.s to ms 
n activities in early middle life i.s contained in 1 le 
,e “Diary”, the recent publication of which wo owe 
le to Mr H. W. Robinson and Mr. W. Adams. This 
is diary covers the years 1672-80, when, in addition 
■s to his other appointments, Hooke was one of the 
a surveyors of the City of London. The biographical 
as index to the diary contains several hundreds of 
at names, among them most of his scientific con- 

lis temporaries. , . . , 

ne Hooke himself was at once a physicist, an 
st- astronomer, an inventor , a mechanician and an 
,us architect. To horologists he is knowm for bis 
nd application of the balance spring and the invention 
3 a of the anchor escapement; by engineers he is 
rd, remembered for his universal joint and his views 
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on elasticity; .as an instriim.ent maker he made 
improvements, in tliermometers, baro,meterSj air 
pumps and, microscopes, and he devised sounding 
apparatus fo.r sailors and calculating machines. 
He was the first to describe the celliikir structure 
of plants and the first to suggest the use that 
might be made of fossils in revealing the history 
of the earth.: He had advanced vierrs on gravity, 
colours and light, respiration, combustion and the 
nature ,of .heat,. His .“Micrographia’’,, published 
when he was. thirty years of .age, was the fi.rst major 
treatise on the microscope a,iid microscopy. His 
'L4ttempt to prove the motion of the Earth’" was 
published in 1674 ; his ''Description of Helio- 
scopes” ill 1676 ; his "Cometa” in 1679. Many 
of liis lectures and writings, however, were only 
published after his death. They are all full of 
pregnant siiggestio,ns, and as Dr. Singer says : "No 
Englishman of science has outlined so many and 
so variously important discoveries”. 

It was t.he Great Eire of London in 1666 which 
led Hooke to become an. a.rch,itect. While the 
ruins of the city were still smouldering, he pro- 
duced a plan for rebuilding it. Although his plan 
was approved the Royal Society, it was not 
adopted,; but on October 4, 1666, the City made 
him one of its surveyors. Henceforth miic,h of 
,his time was taken up in attending committees, 
superintending the rebuilding of liouses and 
designing structures siicii a^s the Bethlehem 
Hospital, Moorfi,elds, Montagu House, which stood 
on a site now covered by the British Museum, the 
Merchant Taylors’ Hail, and numerous churches 
and private residences. It was from this work 
that lie accumulated the large sum of mone}’ 
which he intended to bequeath for the purpose of 
erecting a library, repository and laboratory for 
the Royal Society, a project which, however, came 
to nothing owing to his failure to make a vail. 


"There is a peeulirtr fasciniitfoii,” said Lord 
O:s:ford, "in trying to pierce thrfMigh the gloom 
which veils t,he life-history efi* smiie of tlif’* most 
famous of our race.” To ciideavuiiriim to <lo flib 
in the case of Hooke, the iiewly-piiblisliefl ‘“Diary’' 
will be, of the greatest interest. Hitlunao opinioH 
has been largety influenced ]>y tlie remark of lli^ 
biographer, Richard Wallta*, who said that "Ids 
temper ■Ava.s melancholy, niistrnstfnl and jealous, 
which more increased upon him witli. his \x\irs’\ 
Always somewhat of a valetudinarian, Hooke had, 
his .share of troubles, and the picture of him as a 
lonely old bachelor in his somewhat iiegiected 
apartments in Gresham’s decaying mansion in 
Bishopsgate Street no doubt is a- true one. But 
in the “Diary” he is seen as a man of forty, mixing 
freely with his fellows, meeting at .many (?offee- 
hoiises and taverns, discussing a Iiiiiidred different 
matters. His friend Jolin Aubre}’, the antiquarian, 
writing about this time, said of him : “He is of 
middling stature, somewhat crooked, ]>ale faetai : 
and his face but little helowe, but his head is 
large ; his eie is full anti ])oppiiig, and not {|ni<*k ; 
a grey eie. He has a delicate head of luiire, hrowne, 
and of an excellent moist curie. He is and ever 
was very temperate and moderate in dyet. etc. As 
he is of prodigions inventive head so he is a person 
of great vertue and gorxlness.” 

Th,ere. is, unfortimtitely, no portra'it of Hooke. 
Neither is there any mon,u:meiit to liirn. He 
died in Gresham Co.llege on March 3, 1763, rtnd 
a day or two later, in the presence of the fellow's 
of the Royal Society, wms carried across Bishops- 
gate Street to St. Helen’s and there la, id to rest: 
in the chancel. The exact site of Ids grave is not 
known, but at the west end of the Nun’s Choir of 
the church is a mndow of five lights to ten Worthies 
of St. Helen’s, among the names of whom is that 
of Robert Hooke. 


Obituary 


Prof. Alice Werner, C.B.E. 

W E regret to record the death, which took place 
at Welwyn Garden City on June 9 at the age 
of seventy -five years, of Prof. Alice Werner, emeritus 
professor of Swahili and Bantu Iaiiguage>s in the 
University of London. 

If the study of cj_uestions relatmg to the African in 
Cheat Britain has been determined largely by. the 
influence of Mary Kingsley, the study of the Bantu 
languages and mentality as an academic subject 
owes no less to Prof. Werner. She was born at 
Trieste on June 26, 1859, and educated at Newnham 
College. An unusual gift for langi'iages and an 


absorbing interest in certain aspc^cts of tlie ii'ientality' 
of the iess-sophistioated peo]>ii‘s dr^.u^' her t<.) Africa. 
From 1893 onward, she lived tlierc for some time 
at first with the Scottish ^Mission at Blantyrc in 
Kyasaland, and afterwards in South Africa, wliere 
she was deeply iiiflueneed tluring her study of the 
Zulu language and people by' the .Misses ("\.Ieiiso. tic* 
daughters of the famous Bishop of Xatal, and, laid 
the foundation for that sympathetic uiiiii'rstaiitling 
of the Bantu peoples which was suck an outstanding 
feature in her academic and literary work. A second 
visit to Africa took place in 1911, when she spun- 
two years as Maiy Ewart travelling seliolar of 
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xr«T„T,haTn CoUeae in visiting various peoples m Bast 

OnS?returnml913she^asmadeareseatch 

MJs°^Sier?most important serx’ices to African 
scMarship date from 1899, when 

for the study of African languages « ^ e-tmmstcr, 
which was afterwards transferred 
^d mcognised by the 

Werner of 

. and professor. On tlie opening 

Oriental Studies of the University of ^on m 
she was appointed lecturer m Swahdi and Bantu, 
id S poftion these studies now hold in the School 
?Le to her enthusiasm and untomg energy, 
m 1930, Miss Werner 

afterreceiving the degree of D.Litt. m l 9-b ^ 

she was awarded the Silver Medal of the Alrican 


Society, of which she was a xicc-pr-dd.nt at tli. tm.. 

MWr waTthr mSa of" ‘ '* " 

^ 'ijafiiu tinv" f ini, cni fill 

and the scholarly and at tlK ' ; 

**MYths and Txigends of the ain i * " lYiinin 

“The Structure and Rolatiomhip of the Afnum 

Languages” (1930) ”1’ 

S of material gathered at ^ 

critical examination of the work of oth. r .< i ... 

S Wem« 1 

periodicals of learned societie.s and tho rm lews. . .c 
^ ?rr;th a licht touch whiidi was <lerivcd from a 

“ of » 

Ind, if an exacting critic, she was ever kindly, and 

her criticism constmetive. 


News and Views 


Cultural Succession in the South African Stone Age P 

sravels of the Vaal River (see p. 63) is_ the tost d 
leoount in any detail to reach Great Britain of a w 
firmly established archeological succession m the i 
S/stone age cultures of South Africa, which, it 
is sife to predict, win be a standard of reference m ] 
future research. From the evidence of five sites on . 
the Biverview Estates, a diagrammatic section of 
stratification has been constructed ^ 

regular chronological succession of ^ 

L^er, Middle and Later Stone Ages from CheUean 

toUapsio-Aurignacian’. Points of special si^ificance 

emerghig are the identification of the much discussed 
so-cafiel Victoria West industry, with its gig^tic 
stone cores, as the factory Mrts of tiie Upper 
Stellenbosch of Lower Paleolithic age ; the occupa- 
tS by man of the Vaal River Valley both durmg 
and after the deposition of the old river 
the full significance of this wiU appear on pnblicatwn 

of the paleontological evidence; the contoation 

of the chronological relation of Upper Stellenbosch 
and Fauresmitli cultures, the latter being shown by 
stratigraphic evidence to he of much later age ; and 
the local specialisation in South African cultures and 
technique, which renders inept the apphcation of a 
West European termiaology. While the author 
refrains from broader inference, pending the opinion 
of experts on geological, climatological and pa,l8Bonto- 
logical evidence in a report now in preparation, the 
conclusion is warranted that this discovery will have 
more than local significance, especially as a con- 
tribution to the study of the great hand-axe culture, 
characteristic of Africa, but of highly specialised 
technique in South Africa, and distributed from 
Great Britain to India and even beyond. 


Presentation of the Albert Medal to Sir Robert Hadfield 
HRH TBK IIt'kk of t'oNNAiiuHT, [irf’sidcnl <it 
the Roval Sooioty of Arts, prcscnte.l Iho Societ y s 
llbeteMedal for 193.6 to Sir l',’" 

Tulv 8 “for his Researches m Mctallurg.N «ind I m 

Services to the Steel ^ 

presentation the Duke of Coimaught said : 1 i giv s 

Le very particular pleasure on this occasion to 
present the Albert Medal of the Royal Society of 
Arts, a very high honour, which was founded in 
memory of my father, to one who has been a peusonal 
friend and a charming next door neighbour of mine 
in the south of France for many years. \ our liibuur„ 
in the application of scientific re.seavch to ilie great 
steel industry have oontriiiutcd gi'oatly to its progri’s.s. 
As far back as 1882, by the .liscovery oi manganese 
steel, you opened a new chapter in th.' history of 
metallurgy, and this remarkable alio>'. wlneh has 
found many uses in engineering and in luniniiXi. ^ 

also stimulated research into the ciiuses of its u'U'iue 
ho T'tneas , and into the stnicturo of tlie alloys oi iron. 
As an industrialist, you have given great encourage- 
ment to scientific research m metallurgx' l.i>- your 
i example, and you have consistently iqilield t ho v i>'w 
r that the future of industry in this coimiry is closely 
I hound up with the attention which it giies to 
I research”. Sir Robert Hadfield, in accepting fhe 
1 Medal, expressed his gratification at the imnour 
r conferred on him by the Society and reaftixmed his 
a faith in the value of research. Speaking in particular 
I- of metallurgy, he referred to the fact that among 
6 the previous recipients of the Medal were Bessemer 
0 and Siemens. For himself, he said that durhag his 
i- life he had done his utmost along with many others 
3 , “to raise metallurgy from an empirical art to a true 

id and important branch of modern science. 1 venture 
n to add without fear of contradiction that the study 
and practice of metallurgy is no longer empirical but 
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is now based on scientific and orderly lines and has- 
become just as.imich a part of science as engineering, 
chemistry and physics’*. 

Retirement of Profi A. Morley Davies 

Aeteb more than thirty years* service .as demon- 
strator, lecturer and assistant professor. Dr. Arthur 
Morley. Davies will. shortly retire from the Depart- 
ment .of , Oeology ' of the Imperial College of Science 
and Technology and readersh.ip in the tfiiiversity of 
London. Opportunity was taken by his colleagues 
in the Department to make him a presentation on 
Tuesday, June 25. Prof. Bosw^ell recalled that Prof. 
Davies Joined the College fifty -on© years ago, and 
became a member of a stimulating group of students 
which included such well-known figures as H. G. 
Wells, R. A. Gregor^^ A. T. Simmons, A. E. H, 
Tutton and A. V. Jennings. Tribute was paid to 
Prof. Davies for his long and devoted services to 
geolog^^ to the College and to learned societies. The 
Royal Geographical Society confexTed honorary 
fellowship on Mm, and the Geological. Association 
honorary membe^rsliip, as a mark of appreciation of 
his help and cou.iisel during many years ; and the 
Geological Society awarded him its Murchison ..Fund 
and, later, its Lyell Ifi’edal in recognition of his 
original wmrk. Prof. Davies is the author of text- 
books of geography, local geology, palaeontology and, 
recently, of two volumes on tlie Tertiary faunas, 
which will long remain a standard work of 
reference. 

Memorial to Sir Patrick Geddes 

" The Outlook Tower, standing on the Castle Hill, 
Edinburgh, was intended by the late Sir Patrick 
Geddes to express and exhibit stages of • social 
development, using the history and geography of 
Edinburgh and Scotland as particular iliiistrations, 
and passing from them to the British Empire, the 
ITiiited States of America, Europe, and the world as 
a whole. The Tower was founded by him in 1892 
as a tjpo museum of geography, history and sociology 
and as a centre of civic and regional study ; and it 
will always be associated with liis name. There 
could be no more appropriate means of com- 
memorating Sir Patrick G-eddes’ wo.rk and influence 
than by establisiiing the Outlook Tower upon a 
permanent basis, and thus enable it further to be 
developed as an active centre for the dissemination 
of liis ideas. AVith this e:nd in view, a memorial, 
signed by a number of his friends and admii-ers, 
lias been circulated, inviting contr.ibutions and asking 
also for the loan of any original letters or personal 
remiiiiseeiices, which with a considerable body of 
material . already collected will be classified and 
edited so , as to be available to students of civics and 
sociology. As Geddes was the apostle of town and 
regional planning, and devoted his life to promote 
intelligent and stimulating relationships between 
man and .his env,ironment, -we. hope that the response 
to the appeal now made will be re.ady and generous. 
Contributions should be sent to Sir , Thomas B. 
Whitson, 21 Rutland Street, Edinburgh, and lettei^ 


or other ' personal comniiiiiicat ions bcAririg upon Kir 
Patrick- Geddes* life and work to the hononiry 
s.eere'tar 5 ^, Outlook Tower, Castlehill, EdiiilMirgli. 

Gas-Storage of Fruit 

Five coolers, specially made to complete the 
equipment of the experimental refrigerateti ehambers 
at the. Ditton Laboratory of tlie Department of 
.Scientific and Industrial Research, were presented to 
the Laboratory on July 5. Three of the coolers wer«3 
given by Mr. S, W. iMoimt, of Patricksboiirrie, 
■Canterbury, on behalf of a number of British fruit- 
growers who are -owners of gas-stores ; the other twm 
by Lord Dudley Gordon on behalf of ^fessrs. J. and E. 
Hall, Ltd., refrigerating engineers of Dartford, by 
whom the coolers were designed and made. 8ii’ 
Frank ' Smith, Secretary of the Department of 
Scientific and Industrial Research, in accepting tlie 
gift on behalf of the Department, said that it indicated 
the confidence of those concerned in the fruit- 
growing industry "in the work of the Department. 

Ik the course of his remarks Sir Frank Smith said 
that English apples do not do so well in cold storage 
as. those from some other parts of the world; they 
are liable to rapid wastage on removal from store 
as the direct result of exposure to the low tempera- 
ture. Fortunately, the Department has been al>Ie 
to find a solution of this difficulty, namely, ‘gas- 
storage*. At a temperature of 4F F., with, the oxygen 
in the atmosphere reduced to 10 per cent, and with 
the carbon d.ioxide ra.ised proportionally to 10 per 
cent — -a result •which can bo simply aehio^^ed by 
controlled ventilation in a gas-tiglit store — the 
Bramley’s Seedling can be kept in first-rate condition ^ 
for so long as twelve months. The first commercial, 
gas-store in Great Britain wm built by Mr. Mount in 
1929 ; to-day there are some forty gas-stores in opera- 
tion with a total capac.ity of about 400,0'00 bushels. 
Gas-storage as a method of preservmg fresh fruit is 
o.nly in its infancy. During the 1934-35 season, ho.me- 
grown peai*s, of the variety Conference, were kept in 
gas-storage at the Ditton Laborato.ry for some months, 
with highly promising results. T.li© Laboratory has 
also carried out pre!.iminary experiments on tii© 
gas-storage of tomatoes, and again tlie results have 
been sutliciently promising to “warrant dovelcvp- 
ment. 

Conference on Folk-Dancing 

A COKFEII-.EKCE OH folk-claiicing, 'which is being 
held in London on July 15-20 in connexion with an 
International Foilc-Dance F.est.iv-al., vili alibrtl mi 
.exceptionally favourable opportunity for the com- 
X3arafcive study of this survival of European folk art 
and ritual. Students from all parts of Europe, it is 
stated in a preliminary aimoi:ineem.ent by a corre- 
spondent .of The Times in the issue of July 6, will 
be., present, and w.iU discuss selected and especially 
significant dances still found among tlio peasantry 
of the remoter parts of Europe.. Those will be 
illustrated in many instances by. dancers of the 
country of origin, who are attending the eonferenco 


60 


|r LY iH:H5 


NATURE 


specially for tlie purpose. Thus .Roiimania will b<"^ ' 
.represented by the seasonal hol')by“horse dance 
performed by tho C.^ali§ari with their hcBvy bells,. 
The dance, and its numerous seasonal parallels in 
other parts of Europe will be demonstrated and 
discussed by Prof. Viila. A Btilgarian theme, the . ■ 

, ‘spring maiden’ of folk dance and song, wi.ll . be 
analysed by Mine. Raina Katzarova, of tlie Etlmo- 
graphical Museum, Sophia, who will ilhistrata her 
argument with' movements, by Biiigariaii dancers. ' 
The interesting form of the swo.rd dance found in 
Piedmont, with its singular combination with.' the.' 
majp)ole ritual and its resemblances in detail, to the 
sword Mance of Britain, will also be 'sboum and 
,' afford an opportunity for comparison wdth a presenta-' 
,tion of the Axistrian swurd , dance,' 'which has given, 
evidence for an ^alternative explanation of the dance 
. to that generally accepted. Britain, the Ketherlands, 
Prance and. ISTorway, are among other countries 
providing material for discussion. The international 
folk-dance festivals wliieh have been held in London 
in recent years have pro\ddcd miicli interesting 
material for consideration, hut on this occasion the 
conjunction of a conference dealing with study of 
the rituals, of which the dances preserve the evidence, 
should do much to ad\'ance the scientific study of 
this important department of primitive religion. 
The Cbiiferenoe will meet at the Cecil Sliarp House, 
Regent’s Park, London, N.W.L 

North East Coast Institution of Engineers and Shipbuilders 

The North East Coast Institution of Engineers and 
Shipbuilders will celebrate its jubilee on July 16-19 
at Newcastle -on-Tyne. The Institution held its 

inaugural meeting on November 28, 1884, and from 
then until the present time has been one of the most 
active bodies concerned with the advancement of 
the sciences of engineering and shipbuilding not only 
in Great Britain, but also throughout the w^oiicl. 
Representatives will attend the meeting from the 
leading British kindred societies and allied bodies, 
and also from France, Germany, Holland, Italy, Japan 
and the United States. The papers to be presented 
at the meeting will deal with the history of engineer- 
ing during the past fifty years in the following 
sections: liners, cargo ships and tanlmrs, coasters, 
marine turbines, reciprocating steam engines, marine 
boilers, marine heavy-oil engines, and recent progress 
in electrical and general engineering. Dr. John T. 
Batey will preside at the meetings. A pleasurable 
feature will be the presentation of acknowledgments 
to founder members. Notable among these are Sir 
George B. Hunter, Mr. J. Denham Christie, Prof. 
R. L. Weighton and Mr. W. G. Spence (the initiator 
and first honorary secretary of the Institution). The 
honorary fellowship of the Institution will be con- 
ferred upon the following ; Mr. George Stephen Baker, 
superintendent of the William Fronde Laboratory; 
Vice-Admiral Sir Harold A. Bromi, engineer-in- 
chief of the Fleet ; Sir Cecil Algernon Cochrane, 
chairman of Armstrong College Council, 1923-35 ; 
and Sir Arthur William Johns, director of naval 
construction. 




Ultra-Vlokt Tfarism.ittifig Glass 

Speoj MEN’S of lilt ri-i'% iolii iraiihiiuit iiij 
produced by Messrs. Pilkiiiut<^o Ijm,. 

Helens, Lam**isbire. sli«m a n! hijfi ! j -u* 'O. 

in tlie region iif‘ar A.. on iiliiMt-i ru!s'i|!|. 

opacity to t.he visible in it** * 

violet, where the transmission i-. iiownir, ‘-ni.l t » 
be only about I per vifb a p'O*. rfij 

spark source and a inoiiociirniaaioi*. tb.* eibuu.. 
tlie makers wt*re found to be fb'' iiaii*’ 

mission in the ultra-violet utuipeniblt with ibai 
of an hihra-vio!et‘ glass fmiii aneilf.'r -euivt*. i|,. 
cadmium line luau* 3Hlo A. beiiiir ire« !>’ if'iii-muit b : 

.'ImtArhert ‘as Messrs. PilkliiLUmbs mu glH*--. '-Ijowii 

no transniisskm in the \i-.ib|e rejinu ulieu n 
with a pocket speiiro.wope. i!e'« <iths‘r phu- d a 

marked traiismissicm band in the r?d. Tir gla-si-aft 
be manufaetiired in large hnv*! Iieni 

■submitted of tbickiiess S iniis. and II itiiiK !'< - 
speetivady. Tti. view of the inerMa'-iiiu iniportaiiee uf 
fiuoreseenee tests, aur! other applitaii ioit'- of nltf’ie 
violet ra><lifdion, niniieruiH uses should he found for 
it, since its opacity io \i-«iblr radiiilioir- 'dtoulil 
facilitate tlje distinction between gembue Huure- 
cence and effects of ref feet ed liplit. If tiia\' be wiHib 
noting that in \’ery thin layers tlii- new ghc-e* i>f* a 
.bluc-gu'en c(Jonr. A prism of small iingh* groimd to 
a very thin edgt^ slajukl make a, \'cry firefly' exafi.i|d'‘ 
of dichronuit ism. 

Scent and the. Weather 

Hitherto, success in hunting has depended largely’ 
on popular omens of hunting (‘ondilioiis atid on ibf,:!' 
practical experience of Masters of iimmiis. The rela- 
tion of scent and the weather formed tht* sulijeiU; 
of a recent vScientiiie stiaiy isei‘‘ Nati'HK, A]»iil 14, 
1934, p. 548). Now a metet>n>logieal otilcer of tlie 
Royal Air Force (R. G. Veiyard) has sup|)li«‘d in- 
formation enabling the IM'asti'r to arrarige plae<‘ and 
time of meet to lit in witli the best s(‘eiiting etm- 
ditions. In a pam])hh‘t' issued hy the 3hi>!!-r- 
.Foxhounds 'Asso<*iat ion of India (Lkuit.-f of. C. »L H. 
Turneig 47th 8ikhs, (.’lumiaii, Paiiuliistaii. 3 riipee’^g 
although speeiaily vvritti'u lor tht* Pt‘>haw;u' \;3[e 
Hunt, he discusses many poiiits wli!<h ure of* mure 
than local interest. x4.n inwrsitan or low lapse-raie 
of temperature, involving a restrituion fd' tlr* upward 
motion of eddies, is mainly fa \un ruble for nf^od 
scenting conditions. The author (loe> nm anive widi 
Mr. Budgetts view that for scnailing enndititai- lu fte 
good the ground must always ho warme 3 ‘ nb‘e 

air, because a superadiabatic lapse -rate near tlie 
ground causes atmospherie turbulriuv widrfi dL->i- 
pates even scents which were quite strong initial i\'. 
The number of good and. bad scenting da\> are 
approximately ecpial during a calm, but, m'itli a 
moderate' wind, up to 3 on the* Beaufort scale, the 
rate of evaporation is increased and scejit may be gooi 1. 
Tf the air is less than 30 per cent saturatotl, scenting 
conditions are likely to be poor. .Scent is nioiv 1ikei>', 
to be good if the soil is moist than if it is dry, 
best hunting conditions in Peshawar obtaiiie'd when 
, the air temperature registered between 40" and 65 ' 
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that is, ill the momiiig. A general survey of ineteoro- 
iogical conditions over , the Innitiiig season nn- 
doiifotedly resulted in better, sport, scenting conditions 
being ]>redicted with fair accuracy .for .particular 
da^'S. It is suggested that, from a study of the 
meteorological elements in relation to scent, a 
Master of Hounds will be able to frame suitable 
questions, the replies to which will give him a good 
idea how he can benefit by the information. 

Micro-'Climatoiogy 

A KEW quarterly journal entitled BioMimaMscke 
BeiblaMer der Meteorologischmi Zeitschrifl made its 
appearance last year. It is a joint production of the 
German and Austrian Meteorological Societies, and 
is edited by Drs. W. Selmiidt of Vienna and F. 
Linke of Frankfort a, M. A specimen mmiber (Band 
1, Heft 3) has been received from Dr. Schmidt. It 
sets out to deal with observations made in such a 
way as to represent the climates actually experienced 
by various living organisms ; in other words, to 
portray the so-called micro -climates. Micro - 

climatology is a comparatively new subject, and one 
which lias a scope tliat is g,reat in proportion as 
there are innumerable problems of a biological nature 
to which it lias some application. Among the papers 
in this spt‘eimtNi copy is one by F. Steinhauser which 
is a good, example.* of micro-climatology : it is a 
study of tlie special temperature conditions which 
the dwellers in large towns experience out of doors, 
conditions wliich are different from those prevailing 
ill iieigliboiiriiig open couiit/ry, and which are of 
biological importance to the people concerned. 
Another paper, by W. Kulmelt, deals with the general 
significaiice of climate for the animal kingdom. 
These are both largely surveys of work done by those 
engaged on those special questions ; in another, by 
Dr. Linke, one of the editors, a brief survey is given 
of the pioneer work of W. F. Tyler on the psycho- 
logical effects of various degrees of relative humidity 
combined with high temperature, founded on studies 
madt* in vShaiighai. h'om whiclj 'fyler drew lines of 
cqua! disc(,»mforf. tci-med iiytlu*i*s’ on a, temperature 
and, Imrnidily diagram. 

Chemicai Industry in the United States 

Ti-iiU'iu liundrtni years ago, t!ie.re was established 
in Boston “a- strange combination of druggist’s shop, 
metallurgist's v'orkrooin, chemist’s laboratory, and 
alchemist’s den” wliieli ma,.y fairh' claim to Iia\'*e 
given birth to the America a che.mical industry. It 
was the enterprise of John ’Wnntlirop the younger, ■ 
who ati the age of twenty-five years had gone from 
Suffolk to i\Iassadnisetts as assistant to his father, 
an important Puritan leader, and governor of the 
Com,pany of the i\.lassaduisetts Bay. Becoming 
Governor of Conneetieut for a time, the son later 
returned to .England and renewed contacts with 
British men of science, X'etiirnmg afterwards to 
America and resum.i!ig his public service. ' His 
medicinal prescriptions became famous ; he' mined 
for lead, tin and copper; he manufactured salt, 
glass and iron ; lie produced potash, saltpetre, alum. 


■ wood pitch and tar, and indigo ; he built up the 

■ first scientific library in Araerii^a ; and he proimifed 
the first American c]iemif*al stock t'ompjiin". Jn 
eelebration of the tcrccaitcmiry, the A in* *ricau journal 

■ Chemical Industries has ]aihli^lif*d a su|»plt*mt*nf 
entitled ' ‘‘Chemical Industry's Coni ribiii ion to the 
i^Tation : ■ 1635-1935”, a pleasafitly pre.>t ntrd uml 
lavishly illustrated issue of 176 iiages, wliieli surveys 
the pr ogi*ess of eheiniea I i u d u si ry in the Ui iJ t « *d 
States and includes a list of iniporrant (‘oniincrcial 
chemicals maniifaeturecl in that country. Tlie chapter 
describing the raison d'etre and public seri'icc* of tlio 
Chemical Foundation opens with the following state- 
ment : “The establishment of a self-eontaiiie«l 
synthetic organic chemical industry in the Unites! 
States is the only thing of substantial value which 
we got out of the war. Its establishment meant 
more to -the .American people than reparations or 
territory. , . . The value of this industxy to the 
American people is inestimable,” 

International Broadcasting Union 

According to a report in lUor/d Radio for July 5, 
the International Broadcasting Union eoncJutled its 
annual meeting on June 21>. at Warsav'. Rejjre- 
sentatives of broadcasting organisations in twenty 
European States ami in tlse I'nited States of America 
were present. It was statt^l. tiuring tim course of the 
session that the potential audienet* of listeners at 
tlie beginning of June has rr*ached at least 200 
millions. Among the more ini|H>rtan.t husiiit*ss i>f tlu^ 
conference was the dt*<‘ivSion to organise a limited 
number of international programme ‘.s each year, in 
the form of discourses in wliieli direct cont-aid. will 
be established between the greatest contiTO]Jorary 
leaders in science and art, and listeners in the various 
countries of the UTiiion. The progress in technical 
precision in broadcasting stations in recent 5^ears is^ 
illustrated bj" the results obtained at the Union’s- 
central observation laboratory in Brussels. Wherea.s 
ten years ago stations were known to fiiietuate a 
few thousand cycles per s<*cond from their nornial 
frequency during tlie course of a, few hours, to-day 
the principal European stations do not tiuctuate 
more than one or two cq’clos in a moiiih from their 
established frequency, wliieli in many eas<:‘s is of tlie 
order of one m.illion c^yeles per second. Tliis meeting 
formally marked the eonchisioii of tlie. first ten year.s 
of tlie Union’s activities ; and it witnessed also the 
passing from the office of ]>residr‘nt of ’\"ici*-Admira,i 
Sii* Charles Carpendale (a controller of tla* B.B.C.) 
who has been president of the Union since its fbunda- 
tioii. Very wai’in tribute« were paid to Sir Cliarh-'S 
for his services in the cause of international hroorl- 
casting. The new presidt*nt of tla? 'Uiiiou is M. 
Maurice Bambert, ad.niinistrateiir-delegue of tiie 
Societe Suisse de Badiodiffusion. 

Television in Germany 

The Berlin coiTespondeiit of lUorW Radio states 
that although the Clerman Broadcasting Company 
inaugurated its experimental high-definition television 
service on March 22 last, suitable receiver's are not 
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yet available to tbe public, and •wboB. tbey are 
produc«i .they will cost £30-“£bK’^ each. Both, the 
Germaix Post Office aiid the Broadcfistiiig Company 
are; however, eager to provide the public with means 
whereby 'they can form an opinion of the entertain* 

: inent value of the new service. Accordingly, the 
Post Office has opened a televiewing room in Berlin 
.where reception is demonstrated every morning.- Also,' 
in co-operation, with the German Listeners’ Assooia*; 

’ tion, four : similar rooms have l>eeii opened in other 
parts of the city where the -public can witness the 
reception, .of the, evening , programm,es. No charge 
is 'made for admittance, .although to prevent undue 
.crowding, tickets are issued and the attendance of 
each person is limited to half an hour.- Thus during 
an evening programme of one hour and, a half, three 
groups of 40-60 persons can have a demonstration 
,, at each centre. It is intended to extend these free 
facilities so that television, even in its present stage, 

■ will not be limited to the small group of persons who 
are financially in a position to- buy apparatus. 

Visibility Distance of Pedestrians 

Tests were carried out last year by the Massa- 
chusetts Highway Accident Survey with the object 
of finding out by actual experiment the distance at 
which the driver of a motor vehicle can see a 
pedestrian who is walking along the side of a higtevay 
at night. The tests are analysed and discussed in a 
paper by P, Moon and R. C. Warring (J. Franklin 
Imt, March). The principal conclusions arrived at 
are that the visibility of a pedestrian w^alking along a 
highway at night is increased by roughly 50 per cent 
by showing a small area of wliite such as a hand- 
kerchief. Three reflector buttons, such as those 
employed in reflecting type highway signs, worn with 
dark clothing increase fhe visibility distance by 100 
per cent, the same as that produced by a large area 
^of white. It was found that the maximum safe 
speed at night was approximately 30 m.p.h., but if 
there was no glare from passing cars it was 40 m.p.h. 
These speeds are the optimum values. The time 
lag of the driver seems to vary between 0*'5 sec. and 
1 sec. even when the surprise element is lacking. 
On unlighted roads the type of the pavement and the 
speed of the car have little effect on the visibility 
distance. The tests show that it is advisable not to 
have the candle-power of the headlamps less than 32. 
Experience shows that depressing the headlamp 
beams so as to diminish glare reduces the visibility 
distance. Another important conclusion is that high- 
way lighting does not increase visibility distance 
unless the average luminosity of the pavement is 
above the chromatic threshold, which is generally 
taken to be of the order 0*06 lumen per square foot. 
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The Camionale Genoa-Serravalle for Lorry Traffic 

The handling of the large import and export 
traffic of Genoa is a problem that has been studied 
by many Italian Governments. A satisfactory 
solution has now been found. A full description of 
the first section of the new motor road for heavy 
lorries (camions) called thQ Camionale is published in 


and tk* suceess of the iiu/ \lil4U 

and romo, Naples and Fotiip* ii. «!<*.. «*ruii«'4 » ni ‘a 
situation. The aiiiosirwifi lire <*]irtrarL’ri^*‘d by !ht» 
absence of practically all and hax c iniininafii 

gradients and curves of butg rwliiiH, Xh pi naus 
are*, allowriti on 'flp* I'rioitir ritafl. ar 

Camionale, will uliimattiy join Gemiti wifli mid 

Turm, and the projected fh^ftrie railway lues 
.abandoned. The Ciimionah^ htmU froin ii hii fc 
square near the Fort of Genoa aiifl truveM«*H ihe 
Pro.montorio and Helvedere liilk b>‘ imnins of two 
long tunnels. After passing tiiroiigli rnaiiy fnrtlicr 
tunnels, the road piws<‘B cner flic Montaiicsi t»eTciii 
'by means of a pict'imwiue viaduct, lu ilic Lithirio 
. tunnel, 2,92(1 ft. in length, the roiwi fcaehi'H ith liiglicHt 
altitude, 1,266 ft. nhme ttcadovcl, at a disltiiiee of 
13 miles from the terminal Rf|Ufire iit. Genoii. dlie 
terminus at Herravalh^ Scrivia is 31 iniloH distuiit 
from Genoa. Tho g<»-ologlciil emiditlorw riiiMh* the- 
construction cd the C'ainioiiale very diilkuilt. 'flici 
vridth of the roiul Is 10 metrort (32 ft. Kl in.). The lot-al 
cost of construction of the C^nionido i» about 3| 
million sterling at the present mto of c«chmig<\ 

Australian lostitutc of Agricultural Science 

Ik January 1936 the Australian Institute of Agri> • 

- cultural Science wm in.aiigu.rat©d, .w'ith Prof. ,A. E, .4\’, 
Richardson, of , the Waite Institute, as its 
president. , The presidential, message states that j ‘"the 
major work of the Institute "will be the develop ^tin* iil 
of an esprit de corps among the members,*.,. '4 ihc 
profession throughout the GonimoiBve.altlrj|j.,, lui*.,! in 
assisting in the formation of a public ^ '.dtp'll 

. will insist that the agricultural and pastorn ( i f*' ‘’hhs 
of Australia sliould be developed by tlieTn .. ..i|, 
methods, and utilised to tlio best advanfago e 
able”. ■ The constitution provides for 
meetings of the Institute and its local bmiielii'S, 
also for the publication of a joxunal of which I lie 
first number has now appeared (voL i. No. 1, .Mnrdi 
1935 ). It is intended that this journal shall Ihi 
devoted to the publication of leading articles. r*.»views 
of present states of Imowledge, research |’ia]'>ers, 
technical notes and other items of a professional and 
general nature. The current number giw^s sumo 
indication of the wide field of interests it is proposed 
to cover. ■ Contributed articles deal with agriculriira! 
science in the Soviet Union, and with rural relief and 
agricultural extension. The economic side is catered 
for by .an article dealing with commerce and agri- 
cultural research and also by abstracts of a discussion 
on “Plant Quarantine” at the Melbourne meeting of 
the Australian and. New Zealand Association for the 
Advancement of Science. The teelmlcal notes deal 
,with various problems in agricultural plsfit pliysio- 
..logy, .entomology and^ pathology, while a column of 3' 
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personal notes will help to. keep the members of the 
Institute in touch with one another. If the present 
programme i.8 contimied, both the Institute and the 
Journal should ■ help to fill the need that, has long 
been felt for an organisation, commonwealth in scope, 
through which the views of the agricultural pro.fession 
can be expressed. 

.Monographs of Physiology 

The rapid advance in our knowledge in every 
branch of scientific inquiry makes it difficult or 
impossible for investigators to follow the work which 
is being carried out in other fields than their own in 
any great detail. Even in their own particular sphere, 
they must rely for their knowledge of the literature 
to a certain extent upon the abstract and review 
journals. For this reason, we welcome the short 
monographs on different subjects which are now 
being published in Paris : the earlier series dealt 
with problems of physics and physical chemistry^ but 
during the past year various monographs on physio- 
logical questions have been issued (Actuaiit6s 
Scientifiques et Indiistrielles. Kos. *113, 135 and 
136, 178 and 179. 1934. Paris ; Hermann et Cie). 
No. 113 in the series, by T. Calm and J, Houget, 
gives a short account of the biochemistry” of muscular 
contraction. The four eliapters deal with the 
chemical changes ocx'ji'iiTiiig in a muscle extract, in 
an isolated muscle and in the intact animal during 
miisoular work : the fourth summarises our k.now- 
iedge. There are no references. Nos. 135 and 136, 
by’' Z. M. Baeq., give short accounts of sympathico- 
mimetic substances and of the hormones .and vitamins : 
bibliographies are included. The first gives a brief 
account of substances which produce the same, or 
similar, effects iti the body’- as stimulation of the 
true syniipathetic n.er\’es, and discusses their mode 
of action. The second reviews briefly^ our present 
knowledge of the hormones and vitamins, especially 
from the point of view of the minuteness of the- 
■quant ity wliieii is active in the bodyr. Nos. 178 and 
179, by" F. Kayser, deal with the biochemistry^ and 
physiology of creatine and creatinine, including their 
metabolism in healtli and disease. The subject is 
treated, more fully" tiian i.ii the otlier monographs and 
the bibliography occupies iiboiit or,ie third of each 
volume. Each gi\"es an excellent review of our present 
.k.iiowledge of the functions of these compounds in 
the body", and is worth perusal by" those interested. 

University Degrees in. Engineering 

The series 'Of articles in. the Engineer on ''University" 
Degrees in Engineering”, to wh.ich we directed atten- 
tion some time ago, have now been republished as a 
booklet (London : .Morgan Brothers (Publishers), 
Ltd., Is.). The author of the articles is Dr. T. W. 
Chalmers, and the survey lias been prepared from 
iiifonnation coritai.iied in official publications of the 
nineteen universities of Great Britain and Ireland. 
The survey does not pretend to cover all the essential 
features of the regulations, and matters connected 
with matriculation and entrance examinations have 
been excluded. The booklet should prove of use to 
everymne interested in engineering education. 


Rabies in South Africa 

In the Ofiderstspoort Journal of T fieri nor g 6VvV//Cf 
and Animal Indtistry for October 1934 (3, No. 2, 
p. 335), attention is directed to tiie increase in South 
Africa in the incidence of rabies iit 1933 over 1932. 
The disease occurs, and appears to be sprea-ding, 
among the small wild carnivora (Viirrridfe), The 
disease was definitely" proved in twenty animals, and 
in addition nine calves and three cows almost €fer- 
tainly died from it. Tliere were six cases in man, 
transmitted once by" a dog. twice by" the domestic 
cat, once by a wild eat, and twice by" the yxllow” 
mungoose (Cynictis). 

The Case for Vivisection 

An article with this title, by a laynnan’, Mr.. J, 
Alderson, appears in the Research Defence Society’s 
journal the Fight against Disease (No. 2, 1935). The . 
author points out that experiments on animals in 
Great Britain are rigorously" controlled by Act of 
Parliament ; but it is his conviction that were there 
.no such Act, vivisection would be carried out just as 
humanely" as it is now", for a love of animals and 
abhorrence of wilful cruelty are as evident among 
medical men as among other citizens. He coneludes 
by" stating that he feels he must support and defend 
the w"ork on account of the discoveries made tlirough 
experiments on animals, and that whenever relevant 
information can be so obtained, it is our duty" to 
encourage and support it. 

Nutrition Research at the Mellon Institute 

During 1934, Dr. Gerald J. Cox and Miss Mary 
L. Dodds, working on a fellowship at Mellon Institute 
of Industrial Research, investigated- fuiidamenta! 
causes of tooth decay". Their work suggested the 
existence of a factor w"hich, if present in the diet 
during a critical period of tooth formation, will aid 
in the construction of teeth resistant to decay. This 
research is to be continued, along broad lines, through 
a grant for a period of one y"ear from the BuM 
Foundation of Pittsburgh. The in vestigatio.n, wdiicli 
will be known as the Institute’s multiple fellowship 
on nutrition, will be carried on by" Dr, Cox as senior 
fellow. Miss Dodds as the junior incumbent, and 
W. E. Walker as the ass.istant, in the Department of 
Research in Pure Chemistry of the Institute. It 
is planned first to determine de.fiiiitely" whether or 
not this factor actually" exists, and, if so, its nature, 
properties, distribution and extraction. Secondly,, 
studies w"ill be made of phy"siologica! processes which 
are likely to influence the development of dental 
caries. 

Award for Research in Fruit Growing 

In 1920 Miss L. Jones -Bat email, of Gae Glas, 
Abergele, presented to the Roy"ai ■Horticultural 
Society a valuable silver-gilt replica of the Waiwick 
Vase, to be used for the encouragenieiit of fruit 
production. It has accordingly" been decided to offer 
it trienniallyr for researches in, the growing of hardy" 
fruits, figs, grapes and peaches in the open or under 
glass, and it is available for award in 1935. Candidates 
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slioiild submit accounts of tlieir work by October 31. 
Tlie work dealt with must- have been carried out . 
by the candidate in tlie United Kingdom : mainly 
during the past five years. Further particulars may 
be obtained from tlie Secretary, Royal Horticultural 
Society, Yinc€3nt Square, Westminster, S.W.L 

Rockefeller Medical Fellowships 

The ■ Medical .Research Council announces that the 
following awards of travelling fellowships for the 
academic year 1935-36 have been .made on behalf of 
the Rockefeller Foundation of Kew York ; Dr. D. F. 
.Anderson, professor, of midvrifeiy and gynsecology, 

. Anderson College of Medicine, Glasgow ; Mr. N. R. 
Barrett, demonstrator of anatomy and chief assistant 
to the Surgical Unit, St. Thomas’s Hospital, London ; 
Mr. A. C. P. Campbell, clinical tutor in medicine, 
Royal Infirmary, Edinburgh, and assistant lecturer. 
Department of Pathology, University of Edinburgh ; 
Mr., D. H. K. Lee, Sharpey Scholar, Department of 
P,liys.i.olog 3 q University College, London ; Mr. J. E. A.- 
O’Connell, demonstrator in anatomy, St. Bartholo- 
mew’s Hospital Mbdieal School, London ; Mr. R. 
Walmsley, assistant in an.atorny, University of Edin- 
burgli. All tlie fellow^ships awarded this year are 
tenable in the United States. 

International Medical Post-Graduate Congress 
The seventh International Medical Post-Graduate 
Congress of the Tomarkin Foundation, New’- York, 
wdiich has been organised under the auspices of the 
Universite Libre de Bruxelles, will be held at Brussels 
on September 12-19 and at Spa on September 20- 
October 2. The proceedings at Brussels will include 
an international commemoration of Pierre Curie and 
Mme. Curie by a discussion on cancer, in which the 
Tomarkin Foundation will be assisted by the Inter- 
national Union against Cancer, and communications 
on tropical, subtropical and infectious diseases, and 
neurology ; while the Spa meeting will be devoted to 
diseases of the eardio -vascular system and diseases 
of the blood. Papers on miscellaneous topics will 
be read at both meetings. The subscription terms are 
as follows : Full Congress, 80 belgas ; half Congi*ess, 
(Brussels or Spa), 50 belgas ; single section, 30 
belgas. On termination of the Congress, a visit will 
be paid to the principal Italian universities (Milan, 
Pavia, Bologna, Florence and Rome) and the most 
important sanitary institutes. The tour will last 
10-12 days and the inclusive fare will be about 
1,'500 lire. Further information can be obtained from 
the Secretary, Tomarkin Foundation, 97 rue aux 
Laines, Bruxelles. 

Antiouncemeuts 

Pbof. Jean .Leeinb, Dean of the Lyons Faculty 
of Medicine, has been elected a member of the 
French Academy of Moral and Political Sciences. 

The Secretary of State for the Colonies has made 
the following appointments : Mr. J. M. Taylor, to 
be chief fruit inspector, Palestine ; Mr. A. H. Weir, 
senior assistant conservator of forests, to be assistant 


deputy conservator af Xiu^’ria : Mr. A, f'l. 

Colmau-Doseas, agricult! iru I It Id |Wt ofu f 

Malay States to be Stale urU r. 

Johore ; . Mr. J. C. Xiiuhu bon iciilt oris! It-rueida, 
to be assistant curator, I fic'iif •*. 

Settlements; ^fr. IL U. Willuini"-. .lut 

.of agriculture, Tririitlarb to th'u f buriiruhirml 
officer, I-^alestiue*. 

Thebe arr' at present foiirteni diflbmit inenliiit's 
■ in the Soviet Ihiioiifor sqimdroiis iifsanitiiry mhuiofii, 
and their number will be ctaisidt^fiibly iiiereu'-»^d in 
the course of the year. The ^lu^euw sqtiarlnui whieh 
was established in the spring of 19,11 bus alrend.y 
fiomi 534 hours and co\'tm‘d 67.6S0 kiloiii»irt's in 
transporting 28 sick or wounded persoim, 34 doigui's, 
48 litres of blood fur tfan>fusion and 5tiii kiiui. of 
medical apparatus. 

Appligations are invited fur die following appoint « 
nients, on or before the ilati's mentioned : 

A px’obatioiiary assista-nt liH*turer in miitheiimtie'i 
in University College, Ihingor — Tlit^ liegistrar (July 

15). 

A le<‘iiu*er m meehanuoil and (d%'il tiigifen'riUif in 
the Tecdiuieal (’allege, Simderlaud -The Ivbe a* 

tion Officer, Kdiu'atiuu Olhets, 15, J«Jiu 
Sumierlancl (July 16). 

A resident tutor (male) ingt‘ograph>' at the Hoi'iuigli. 
Road College, Islewo.rth — Priia.npal {Jul>‘ 17), 

■ A junior forestry inspector iji tfa'‘ Department uf 
Lands, Irish Free State — ‘Secretary, Ci\*il Sti*\''iee 
Commission, 45 Upper OTVmiiel! Street, Duljliii, C.8 
(July 18). 

A teacher with cpialifications in zoology, botany 
and chemistry in the Xortliamjnon Collegi* nf 
Technology — Secretary, Ed.ucatioii Office, Xunli- 

amp ton (July 18). 

An assistant teacher of mining snl.ijeets in 
Doncaster Technical College— -Si'cretary, .Fducat tii 
Offices, Doncaster (July 19). 

A wmmaii lectimT in rua-thr*mat ics and biuluLrv ui* 
geography in tlie Swu-nscu Tnaiiing (’uIDgt’ ffir 
Women — The Director of Ed\u*a.t ion. Tlic tbiildiiaib 
Swansea (July 19). 

An assistant to the secret a rir^s of the IiHiiiuilou of 
Profess.ional Civil Servants — Honorary Serrvf arv' 

(July 20). 

Assistant civil engineers in tho Ci\ii HfCihioMr-ifu 
Chief’s Department, Admiralty and 11.51. Xaxail 
Establishment — The C,ivil Emtiueer-in-rhipf; Ad- 
miralty, London, S.W.l (July 31). 

An assistant lecturer in p.].iy.siology iu Uui\'er.'-hy 
College, . Cardiff — The Registrar ( Aug. 311. 

All assistant in .the Department, of 5h*cha'iiieal 
Engineering, Guildford Technical ■ ’ilio 

Director. 

An assistant lecturer in civil engiiuArring in the 
Battersea Polytechnic, London, S.Wdh-llic Prin- 

cipal. 

An inspector of machinery in the Minos I)f*pail- 
^ment of the Gold Coast Govta’iiirioni- IVcuvn Agent s 
for the, Colonies, 4 Miilbank, S.W.l, quoting M;3793. 
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Letters to the Editor 

'Jlic Juiitnr does not hold himself 7'esponsible for opinions expressed bp his corres 2 }o>iflenfs. 
fie cannot andertake to return, or to correspond with the writers of, rejected mannscripfs 
iidiiOidid for tiiis or (.rnp other part o/Katube. No notice is taken of anonymous conrmun leaf ions. 

Notes points ih some oe this week’s eettebs iippEAB on p. 71. 
Gorrespondents a:r;e invited to attach similaii summaries to their communications. 


Quanttim Mechanics and Physical Reality 

In a recent article by A. Einstein, B. Podolsky and 
N. Rosen, wliicli a.ppeared in the Physical Review of 
31 »y 15. and was reviewed in Nature of June 22, 
the i| nest ion of the completeness of quantum me- 
clianicai th^scription lias been discussed on the basis 
of a '‘crittaioii of physical reality”, which the authors 
formulate as follows : "If, without in any way 
ilistiirbing a system, we can predict with certainty 
tin* value of a physical quantity, then there exists 
an « lenient of pliy.^ical reality corresponding to this 
physical quantity"! 

Since, as the authors show, it is always possible in 
quantiiin tiieoiy, just as in classical theory, to predict 
the \'ahu^ of any \ ariahle involved in tiie description 
4d* a lurchianic'al .'^ysnan fnari mt^isurements per- 
formiHl on oth*T steins, whiihi havt* only tem- 
]H>raril\ bevu in iutta'action witii tlie system under 
iii\ I'st igat iuu ; and since in <*untrast to classical 
metdianies it t- iu‘ver posslhle in quantum meclianies 
to assign dehnite \-alnos to h<)th of two conjugate 
wu'iablos, tho aisthta's I'onrhide from llieir criterion 
that quantum nircluinical description of physical 
reality incoini'diatn 

1 should like to point out, however, that the 
named criterion contains au essential ambiguity 
wdieii it is applied to problems of quantum meehanics. 
It i< true tliat in tiie measurements under considera- 
tion any direct nit.'chaiiieal interaction of the system 
and tho measuring agencies is excluded, but a closer 
cxairiinat i<.>n reveals tltar tiie procedure of measiire- 
nc'nm has an essential inilueiu'e on tlu' conditions on 
nfiieh tiie \ery tleiiuitiuu ol‘ the physical quantities 
in qiit‘-.iiou rests. SiuCfC these conditions must be 
coiHidej'ed as an inJiereiil tdenieiit of any phenomenon 
!♦> wliieli the leriii "pli\'si«T\l reality"’ can be lui- 
ainl aguoitNlv applied, ilu‘ conclusion of the above- 
incinitmed author^ would not apjiear to be justilk'd. 
A fuller d<*veIopnieiit of tins argument will be given 
in an article to be published shortly in tlie Physical 
Reekie. 

N. Bohr. 

Tn^l i I u I e « > f‘ ’Fir nm a i ca 1 Physics, 
iaipeuliageii. 

June 2h. 


Isotopic Constitution of Palladium and Gold 
These two elements are among the few from which 
positivily eha.rged atoms have not been obtained 
by means of volatile eiimpounds introduced into the 
eiectricai disclairge oi* by means of anode rays. In 
a in XATUEKh the ])ossibility of using the ions’ 

from a high-frequeiu'y sjtark was pointed, out. With 
the mass-spectrograph [rtramtly described in 
Naturk®! it was found that ])alladhmi' consists-, of 


six isotopes with atomic masses 102, : 104, 105, 106, 
108, 110. They could be compared with doubiy- 
eharged platinum and gold atoms which were present 
as a slight impurity. The four middle components 
are about equally strong ; the one at 110 is weaker, 
and the lightest at 102 is the faintest. 

From its atomic weight 197*2 and the behaviour 
of other elements of odd atomic number, it was 
anticipated that gold would have two isotopes at 
197 and 199, one about ten times the intensity of 
the other. It vras somewhat of a surprise to find 
that no second component could be found. Ex- 
posures were made with 300 and 500 times the time 
requhed to show the main line, and failed to show 
any trace of a heavier isotope. It is thus very prob- 
able that gold has only one component, and that 
the accepted atomic weight is too high. 

A. J. .Dempster. 

University of Chicago. 

June 12. 

^ Nature, 135 , 542 ; 1935, 

2 Nature, 135 , 993 ; 1935. 


Platinum Isotopes and their Nuclear Spin 

Using a water-cooled hollow cathode of a new 
design, the h;yp)erfine structure of the arc lines of 
platinum XX 3408 and 3042 A. have been studied. 
These two lines have a common lovrer level od^SsVP^ ; 
and the similarity of their structure patterns leads 
to the conclusion that in neither case is the upper 
level split. The lines have the following structure : 


Wave- 

!ength 

Ckissitieatioii’^ 

Structure 

(ill LA.) 


(in em.-q 

340S*1S 

5#Gs2 - 5cms6p 

+ 0*1(51 (5), 0*000 (18), 

- Cr*08(> (7), - 0*176(1), 



- 0*314 (4). (vide Fig. 1) 

3042*75 

5dHis- — 5#(>s6p 

j 

+ 0*162 (5), 0*000(18) 

- 0*087 (7), - 0*174(1), 
-0*314(4). 


An examination of the structure leads to the 
uniejue inference that the tliree central conipoiients 
0-000 (18), — 0*086 (7) and ~ 0*176 (1) have to be 
ascribed to the even isotopes 196, 194 and 192 
respectively, the remaining two components being 
due to the odd isotope 195 with a nuclear spin of 
, The centre of gravity of the latter com- 
ponents falls at — 0*050 cm.“^ between the bright 
components due to 196 and 194. The deeper level 
Bd^dsa^s shows no measurable isotopic displacement. 
The h;^q)erfijie levels in platinum are inverted. These 
results are confirmed by the analysis of eight other 
arc ■ lines of platinum, namely, '2998, 2929, 2734, 
.2719, 2705, 2702, 2659 and, ' 2650 A. Neglecting 
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isotopes of small abiindanoOj the isotopes of platiiiiimr 
purely from liyper&ie stnicturo data, in decking 
order of their relative abundance, are 19b (IS), 
195 (9), 194 (7) and 192 (1), The relative isotope 
abundance given above is from eye«ostimafces of the 
intensities of the components and is to bo checked, by 
microphotometric measurements. 



Pig. 1. Strucfciiro pattern of Tt I A 3408 TS A. 2 ^ 4 ) 

ottalaed by a Hilger quartz Lmnmer plate, 3*45 mm. thick and 
20 cm. long. 


Platinum exhibits a positive isotope shift, that is, 
the heaviest isotope lies deepest. The nucleus of 
platinum can be considered as having 39 a-particles, 
with neutrons to make up the mass number. The 
observed positive isotope shift is consistent with our 
previous generalisation'^ that even atomic number 
“elements whose nuclei contain an odd number of 
a-particles exhibit positive isotope shift and those 
with even number a negative displacement”. 

Details will soon appear in the Proceedings of the 
Indian Academy of Sciences, 

B. Venkatesachab. 

L. SiBAIYA. 

Department of Physics, 

University of Mysore, 

Central College, 

Bangalore. 

June 8. 

^^ Livingood, Bew., S4, 185-198; 1929. 

Yenkatesaclmr and Sibaiya, Proc. Ind. Acad. ScL, 1, 8-13 ;1[1934. 


Selective Absorption of Slow Neutrons^ 

In our letter of April 12^, we mentioned that the 
absorption of slow neutrons by iodine was apparently 
greater when the induced (3 -ray activity of an iodine 
detector was used as a measure of the number of 
neutrons transmitted than when detectors of silver 
or rhodium were employed. We have now confirmed 
this selective absorption and have extended the 
measurements to absorbers of silver and of copper, 
where analogous though somewhat less marked 
selectivity is found. The accompanying table shows 
the activity (expressed as a fraction of that obtained 
in the absence of the absorber) when hollow cylinders 
of silver (1*0 gm. copper (4*5 gm. cmr^) 

and iodine (2 gm. cm.” 2 ) were placed in turn around 
various detectors, themselves in the form of hollow 
cylinders. A layer of cadmium, sufficiently thick to 
absorb nearly all slow neutrons striking it, was 
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almajii placed inside eac^h dofc'ciMr linriiw 
so that when the itbsorher wji*. in pLiu , 
reaehhig the dot4”Mdcir iriiiFi liaw uiiif-, uii*! 

only i>ne<n through tlie Thr irr.iiliutiifii 

was performed within a 4 rin, cavil y lt\ l-up* I; 
of wax, the source lirmig nt 9 vni, frt<!fi tic* rent'"*'' 
of thc! eavit} . It seimis i-loii!' tliul iliffs I’fiU liiub; 
prefer neutrons of different \cl<iciiies. 


j j 

■’ Bc?t<‘ek>r j 

Silver 

1 1 

I'U 

L!,<f 

Silver 125 | 

1 0-50 j: (C!Kt 1 

<f'72 M'HI 

<1 Hh 

J 050 

Silver 050 see.) ' 1 

! C’51 i 

i ■ , 1 . 

H-70 :: y-iU ’ 

a 115 

* y f^f'i 1 

Co'pptT (3 .mlo..) 

j 0-62 0-05 1 

t) 72 .r 0-01.5 

M M» 

; O-lftl , 

Copper 00 I'lr.) 


H ± c-ori 


i (MiT ' 

IcKliiie (25 min.) 

j 0-72 0-025 

If 70 1 1-1125 

OilM 

; 0 o;i ■ 

Rliodiiirn (44 see,) 

j ()'r,9 i: IJ 025 

O'HI -i 

i»‘yi 

X O'lU j 

Silver (25 see.) 
‘CoW’ iieiitroxis 

! 0 41 ± o*o:i ' 

- 

i' 

i 



In oomiexuui with Iho effect of k‘in|HTatiire on 
the properties of ne.utroiis, whwdi we reported in luir 
last letter and wfiieli w Biipporttxl (at Immt m rogardH 
several okments) by recent work of Ferrni and Iuk 
collaborators^, shouhi like it to be niacio 
that numeri(ml values of the ratio of thr< iMiivities 
induced by neutrons of difftrent ‘temperata ires’ mv 
significant only wnth respect to the geuinetrii'nl 
conditions of liie particular expiTiineiif in <|!ieHfi«ui. 
An important faid'or is the thickness trf tlio hydro* 
.genouB layer the temperature of which m aheri'd. 
If thisMayejr bo thin in relation to the iriian 
path for scattering of the thermal neui roim, a now 
‘temperature’ cannot bo set up ; if, on thii othtc hand, 
the layer bo so thick that there is a largo chanei* 
that a thermal neutron will be absorbed in, paBsi„r'ig 
tiiroiigh it, the observed change' in tlie induced 
activity will be a differential effect of tlie ciianges in 
absorption coefficients of tlie wn..x and of tlie specimen. 
It might be possible to obtain rough wriiies for tlie 
free paths for scattering a,nd absorpt 0.11 from ol.)sc‘r\i.,i- 
tions of the tempe,rature effects witli layers of different 
thicknesses. The thickness of the detector may also 
be of great importance ; for exain|)le, ‘eokr (90'' K.i 
and ‘warm-’ neutrons were allowed in turn to fall on t lu'^ 
o'liter surface of a hollow^ silver (*ylinder the wall thick- 
ness of which %vas one millimetres N’o tlifforciicf^ in 
the activities of the imu'r surface could Iw ol >sor\’cd. 
though a very thin silver cyliudm* under itieiitionl 
conditions shelved an increase of 17 pitM’ ccqit the* 
lower temperature. It is clear that the tlieririiil 
neutrons are much absorbed in a millimetre of sih^er, 
so that with a thick specimen the increased aeii\‘it\* 
is mainly confined to the outer layers. 

Measurements of the ratio of the activity m- 90" K. 
'to that at 290® K. have give,n the following figures 

Copper (5 mmut© period), 1'25 0-05 ; silver 

(25 sec.), M7 i 0*04 ; iodine (25riiin.), IdO ™ 0*03. 

The thickness of w^ax cooled was in these oxperi- 
■:ments 2*2 cm., and the geometry was otherwise 
slightly different from that of the' earlier measure- 
ments, .in which we found ratios of 1*26 and 0*84 
for silver and iodine respectively. We had not 
previously .investigated copper. The decrease whicli 
w©' previously found with iodine has turned out to 
be due to the presence of boron in the glass container, 
We have found,, using both iodine and silver detectors. 
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tliat tlie absorptkui uf slow lunitrons by boron is 
greater for eoki tlian for warm neutrons. A similar- 
increase oeeiirs in the alisorption coefficient of silver, 
as is sliowii ill the fable, whiles a small merease in 
tiM’ abscirptioii by eaffiniuin lias been found by 
Diiiuiing am! Iiis euliaborators'b 

The Kadiym Committee of the ^Medical Reseai'cii 
Council has again iinisfc kindly given us, through 
Pr<if. 8. .liuss, supj^lies of radon for the sources used, 

J . li. Tieeman. 

P, B, Moox. 

Imperial College of Science 
and Technology, 

London, S.W.7. 

June 27. 

^ Nature, 1S5, 904 ; 1035. 

2 Rie, SeieM.^ Jiiiie 1935. 

3 47^ ggg . 1935, 


Absorption Contintium dm to Quasi-Molecules of 
Calcium in Dwarf Stars of Type M 
I roi'M> se\'eral years ago that tbe dwarf stars of 
type J/ show a singular depression between the line 
A 4227 and the G band. Tins phenomenon appears to 
be int/ii nattily connected with the intrinsic luminosity 
of the stars, and forms a criterion which can be used 
with low dispersion to a very faint limit in apparent 
uiagnitAuhn As ilie c‘fiect is therefore of considerable 
importance, 1 have arranged to study it more closely 
in slit spectra of larger dispersion by comparing a 
t>plcal giant and a typical dwarf of t;vTe M. The 
stars ehos(*n are ; 

Boss JJ84, abs. mag. -™ 0*5 (Mount Wil- 
.soii spe(*troseopie \Tdue), 

Boss 2935, (1312, abs. mag, -f- 10*7 (Mount Wil- 
son spectroscopic value). 

The Cassegrain spectrograph on the 40-mch Grubb 
reflector of the Stockhoim Observatory was used in 
the one-prism combination with a ffiie slit. The 
photographic energy curves of the two stars -were 
obtained in great detail. The run of the observed 
differences between B 2935 and B 3584, when minor 
flucd-uations due to various lines are eliminated, are 
illustrated in Fig. 1. The observed absorption con- 
tinuum in B 2935 extends from X 4227 in a very 
asymmetrical way, mainly towards long wave-lengths, 
and is noticeable between the wave-lengths X 4120 
and X 4650. The results are entirely confirmed by 
analysis of the tw^'O stars wuth a slitless spectrograph 
of low dispersion. 



Fig. 1. 


A clue to an iiiiderstanding of the phenomenon 
is probably , tiie coiitimioiis spectrum aroimd the 
resonance line of Ga, X 4227, which has been observed 
by H. Hamada^ to extend between X 3980 and X 5100, 


and is ascribed by him to a quasi-molecule of calcium, 
which in the excited state, consists of one atom, in the 
4:S^Sq level and one in the level. In our .case, 

where the spectrum of the quasi-molecule ' appears 
in absorption, the original state , should be two atoms 
in the ground level 4:8^8 q, : The energy of one of these 
atoms may be raised by absorption of a light quantum' 
4s^/S’o “ 4p^Pi, at a time when the two atoms lie 
close to one another. Since the polarisation effects 
on the potential curve are stronger in the excited 
state than in the unexcited state, the difference in 
energy between the two levels will shift from the 
normal value for the resonance line. The most 
common case of large distances between the atoms 
corresponds to the maximum of absorption at the 
resonance line itself. It is clear that the strength 
of the contmuous absorption will be highly dependent 
on the average density of the Ca gas, and thereby 
on the gravity g at the surface of the star. We should, 
in fact, expect the mass coefficient of absorption at a 
point m the continuous spectrum of the quasi-molecule 
to vary in direct proportion to the density of 
neutral Ca gas, which with equal numbers of neutral 
atoms in the respective atmospheres should mean 
a variation proportional to g. However, the variation 
with g will be increased considerably by the greater 
number of neutral atoms of calcium in the atmo- 
sphere of the dwarf, which is evident from the 
behaviour of the arc lines of calcium. The values of g 
for the giant and the dwarf will stand in a proportion 
of about 1 : 4,000 to each other. 

The absorption continuum in question will be 
largely responsible for the great intensity and marked 
asymmetry of the line X 4227 when observed with 
low dispersion. The intensity and asymmetry increase 
rapidly with decreasing absolute brightness of the 
stars in the main series^. 

Bbrtil Lindblad. 

Stockholm Observatory, 

Salts] dbaden. 

June 3, 

1 Nature, 127, 555 ; 1931. Phil Mag., 12, 50; 1931. 

® Cf. J. Bamberg, Astron, lakttagelserZpeh Unders. a Stochholim 
Observatorimn, 11, No. 13 ; 1934. 


Origin and Naturepf the'Egg Case in the Crustacea 

The origin and nature of the membranes which 
surround the eggs of decapod Crustacea and the 
means whereby the eggs are attached to the pleopods 
of the female have both hitherto been obscure. 
Herrick^*® gives a good review of the literature. 
Following up previous work (Yonge®) on the function 
of the tegumental glands in the decapods, I have 
found that the eggs are surrounded by two secreted 
membranes. The imier of these gives positive reactions 
to every chitin test ; the outer is undoubtedly com- 
posed of the same material as the cuticle' which 
eveiy where forms the outer layer of the integument, 
and is secreted by the tegumental glands (for details 
see Yonge®). 

The ovarian egg possesses neither of these mem- 
branes, being surrounded -only by a vitelline or 
primary egg membrane. Eggs obtained as they left 
the oviduct of a laying lobster possessed only the 
inner, cliitiiious membrane. At this period the 
epithelial cells in the oviduct aro: greatly elongated 
and resemble the chitinogenods epithelium at the 
time when this is secreting new chitin ; they clearly 
secrete this inner membrane. The so-called cement 
#', 

/■ 

/ 
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glands, which occur in great numbers ^ 

of the female only, and resemble « ^ mpmbrane. 
tegumental glands, secrete the ” . ’ , attaches 
This not only surrounds the egp “S’ ^“4 

then, by . twbW *■-. ;; "'it a bVX 

shown (longe'*) that the cuticn <,„.far-e 

tegumental glands must have » tlie 

tension, and this property would 
secretion from the cement Further 

eggs and attaches these to the P^'i P , i _pii^, „ 

evidence w>as obtained bj- experimen -s _ _ ^ 

of the eggs iiy various solutions, 
work (unpublished) ' on tli€!s permit 
calcified integument in Homarus- ^ 

Identical conditions were found m both _ 

and Brachyura, while Miss M. 

been working under my dneotio > tUp nvidnct 

conditions in Ghirocephalus. Here ® ® iinieellntir 

secretes a thin chitinous membrane, while umc^ 

glands opening into the uterus ^^d 

living the nraj^r reactions of the cuticle. Hem the 

eggs are not attached but the restriCTc peimt^ _ - 

ofthe cuticle, chltin alone being freely 

(Yongo, unpublished work), is J T;,,,,, 

importance hr protection. The pi«'‘' 

will also permit of hatching by osmotic forces (see, 

Needham‘S for iit.era.tiuv). . xn. v 

Comlitions in the Inseota pravido aii mteiestm 
parallel. Wiggl.-sworth' has shown that in J^hodn^ 
tile iutegumt-ut consists of an epicut.de, clo.sdj 
resembluig the cuticle of the Crustaoim, and an undei - 
lying endooutide which is ohitmous. Hut ■ • ^ 

formed by the epithelium, the dermaj 8 Ws 
the exuvial fluid (the function of ^(hidi 

bv wandering cells in the decapod-s.^onge ). A 

worth suggests that the cnnocytes synthesise some of 
the nomchitinous constituents of the uitegumen , 
and it seems probable that they am at least analogous 
with the tegumental glands of the Crubtacea. 
persist in the adult but are active only m the female 
Ihen he totlier sugge.sts they form the material 
of the exclusively non-chitinous egg-case, which is 
probably similar to the outer membrane of the 

Crustacean egg. ■ ^ 

Tegumental glands in the Arthropoda are organs 
of tlm greatest importance. In the Decapoda alone 
they secrete the cuticle, the protective and.mi 
cementing membrane of the egg, material 

wdiidi secures the statoliths (Lang and Yonge ). . . ity 

are being extensively investigated .njhis laboratory. 

Department of Zoology, 

University, 

Bristol. 

June 21. 

1 Herrick, Bull U. S. Fish. Comm., 15, 1 ! 1896. 

2 Herrick, 'M., 29, 149 ; 1911. 

® Yonge, Proe. Roy. Soc., B, 111, 298 ^901 

^ Needham, “Chemical Baibryology 
« Wigglesworth, Quart. J. Mier.Sm., ^ 6 , 269 1^. 

® Lang and Yoiige, J. Mar. Biol Assoc, (m the pithb). 


The Chromosome Micelle and the Banded Structure 

of Chromosomes in the Salivary Gland 

Great interest has been aroused in cytological 
circles bydlie discoveiy that inclividual chromosomes 
.in the sali^^^»**gkitnds of Smara, Ch irono- 

mus . . / may buS^s^acterised by .successions of 
light and dark bands and regions wdiich are arranged 
in definite patterns^. 


.!■ have recently luufit* Im iI.» 

molecular structure uf cliroiuuMHiif'', Im u.ude 1 li* 
regards material by the b‘*luivinur of ‘eii* •> 

ill. the mitotiiig cell ftn<i the iv»|iurs‘nie!iH «?! 
as' regards treatment by uiir jinveiil *e 

the siriictuiv of coarse aniiiiftl and tablf I'lbn * 

.It is interesting to notiet* tlial the iii«fj«‘eii}ar »-* 1 le 
■ postulated provides also a simpl lexp'jni.i! e m 
interpretation of the bmuled sirueiiin el rii>''-e ciaut 
chromosomes. 

The chromosona* luis protein and iiiiel* ie and 
constituents. I ioeait* the genet ii' it \ aehreriie 
some ■ in its eharat‘U‘ris!ie j»rott'in eoiisS u la ni and 
define the in-otei’n puttcvH of an individual a.- a ,M‘>|ieae 
of protein moleenli^s of the ela^bieid iyp« - paptSdi 
Ihtked amino acids— 

... .NH.CG,CHF.XH.XtI.CHG.^lhb0.t1I//.XH . , . 

pdaeed e'lid to end in salt linkagf^s, TIh‘ |i!*oieiii 
pattern may therefore b(' expObbcd in teriii> <4 sidr 
chains . , . FQIi . . . and in lh«‘ gricTal ea**** 

of n molecult‘s end to end may b«‘ in the 

form o.f a set|uenco of sequenees ol utiils 

. . . . XxFiZi. A *3 Xh 1 1 1 

Tile (‘.ssential nH-|uir«‘nu‘nt. of genetics -tiiiit' ‘g<'*^***^ 
form a lmc?ar array— is thereby mvt, and iiUerpreted ; 
the geiudic identity of a (‘hnanosona^ rubi<h'r‘ in tie* 
natur(‘ of its protein jiattfan an<i tbb is ^ ■xpiv^-ibh- 
ill a (>n(‘-diinensiona] stM|ut‘!i(*e. 

To maintain this linearity of '-pf't'itif'at ion, vo 
envisage t.iie ciirnmosona' nncelle, so far as the protein 
constituent, is cone<‘rned, as an aggregate of ideiiliea! 

' sequences of molecules, the ])r<.Uein fiatteriH, !\iiig 
■ side by sitli*. Owing to the large preponderance of 
basic acids .in these molecules aiai the ecaise<|uenl 
high degree of ionisation for pH < h. say, the.^e will 
lie on and themselves eonstitute a <|uasii'>'li!Mb’ieril 
surface. The molecules of niicieie acided w iiiel i ] hl-*'*. 
four acidic centres of k>uisatioii, for jd-L > 4, epw 
will form salt linkages*^ with cjuaiteis of ba^ie -iiie 
, chains belonging to parallel and neighbouring protein 
moleci.iles. Owing to tiie azinuiiliai ''Vininetrx* 
reqi.iired by genetic eunsid«.‘rat ions, tht- nucleic acid 
; will poljTnerise in rings around tlic miecilc. \\ la rc 
5 there are basic residues hi the prtacin cemph'x, there 
will be rings of nucleic acid ; whtert' ha'^ie 'idu* •- 
I are kicking, nuc'leie acid rimrs will a!>e bo lai'kitun 

The Feulgeu reaction, Aviiieh is ."peeilie fnr Uitolteic 
. . acid, has long hem i‘(a‘ogtiised a> a ineiliod foi* ^tudy 
ing the morphology of (‘luaiinosniue.*-. f’or < sii’ luieelie, 
the use ofthe FeuJgen niudion nuTUis ihai altenUMU 
is directed, not to the cliemieal iiatiin' f»f f ho cIiiohho 
some in general, hut only to th.c* disliilHit ion of* h.oi* 
as opposed to non-basic units in the promiu pain’'‘u„ 
We are in fact consideriim eliroiiio-onio m. 

characterised not by its prottnn ]>alrern (1) hiu 
what may bo called its Feuhji n jmiH* nt : 

NNO . . . ONN, NON . . . NNO . . (2| 

Here N is written where via* tlic-re is a liasie unit 
in the protein pattern, since at that paint thorc will 
^ be a ring of nucleic acid, and O wdiere thonr is a noii- 
bas.ic unit, since here there wall hie im nuclcit* acid. 

In the salivary gland the cliroiiio>oiiio is in a stale 
I of verj^ considerable extension. "W'e should tficrcforc 
s expect it when properly treated" to show’ up, qiceiall.x 
»- favourably, the detailed alternation of baste aial non- 
if basic units in the protein patt-iTii which eliaracterisiv 
d ■ the individual chromosome. The salivary clinaiio- 
some is a compomid structun^ consisting «if a gnai| 
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of ilowKjlogoiis dimmoaomiM in parallel. “Where 
there is a iiigii density of nucleic acid associated 
originally with constituent ehroiiiosome, this 

will sliow lip as a dark region ; where the density is 
Jess tlMTe wili be a less dark region ; when the 
falls too lowgio dark ngioii at all w^ill be visible. 

We thenforo interpret thf* banded stmcture of 
the salivary chiviinjsome.s Jis duo to the alternation 
of basic and non* basic units in tlie protein pattern 
and as such providing a pie lure —though an in- 
coiiiplt‘tc oiu.^ -'-of the chemical situation. This inter- 
pretation is I.Miing worked out in detail To illustrate 
tlio orders of magnitude involved, it may foe added 
that when tlu3 tdiromosorne miceii© is fully extended, 
100 entries in the protein or Foulgeii pattern repre- 
sents a length of OdlSa microns and that the average 
number of rings of nucleic acid in the ease of ciupein 
liiieleate is one per 4*9 angstroms, giving about two 
thousand rings per micron^. 

1.110 fact that cliromomeres seen in the early 
stages of inoiosis stiiin more deeply tlian the inter- 
liietliate regions also allow’S of interpretation on 
these lines and accords well with the suggestion, 
ri'cently made*'^ that in the contraction of ehro.nio- 
sonies tin* difh‘r\*ntial clistribiitioii of nucleic acid 
alimg the lengtli of the cdiromosomc plays an 
inifiortaut part. 

I). M. Whinch. 

Girton (..’ollego, Cambridge, and 

.Matlieinatical Institute, Oxford. 

June 18. 

* T, B. Talntf>r, J. Hnfd., 25, 4<>4-l7ft ; 11>34. C. W. Mete and E. H, 
Oay, PfM, Nat, Aaa4. *SVL, 20, t517--021 ; iD'it. H. ,T. Muller and A, 
Prokolieva, VJL Amd. »S'n’. de rU JlS.S., 4, 78-83 ; 1DS4. 

*NATrun, m, 978; 1084. 

Nati-ke, 135, 7S8, May 11, 1985. 

^ K. H. Mt*yur and H. ]\lark, “Der Aiifban der liochpolymeren 
4trcani>uJirii Natiirstoil'e**, L(Jpzig, 1930. \V. T. Astbury and H. J. 
Woods, Pkii. Tram. Noy. Sac,, A. 232. 333-394 ; 1933. D. Jordan 
iloyd, Bkd. Ret\, 7, 254-273; d932, ibid., 8, 463-481 ; 1933. 

® F. A. Leveno and L, W. Bass, “Nucleic Adds”. New York, 1932. 

« D., Jordan Llovd, J. Int. Soe. Leather Trades' Chem ists, 245-258 ; 
11,^33. 

’ II. L. King and H, W. Beams, ,/. Morph., 53, 577~5SS; 1934. 
P. Ch. Kollerf Nature, 185, 69, Jan, 12, 19.35. 

® K. Linderstroin-Laiig, Trans. Famday .Sac., 31, 324-335 ; 1935. 


Molecular Structure in Sisab Coir and Oak 

.'In tlie course of an investigation on the general 
morphology and anatomy of Agtwe sisakma, X-ray 
pliotogniplis were taken in the Department of Physics, 
by «*oin*tesy of Dr. Leonard Huxley, of the fibres, 
and also of those of coir. 

Tlie X-ray photograph of sisal fibres (Pig. la) 
showed a pattern, which agrees with that obtained 
for cotton by otlier workers, and it can thus be 
inferred that the X-ray pattern of sisal is that of 
cellulose. The X-ray photograph obtained of 
strtd'.ehcd sisal fibre bears the same relation to the 
iinstretched fibre as does the photograph of stretched 
cotton to that of iinstretched cotton, from which it. 
is also inferred that stretching acts on the crystallites 
(or micelles) in the sisal fibre in the same way as in 
that of cotton. 

Goir ivas also photographed, and the X, -ray pattern 
showei! a striking difference from that of sisal, in 
that it cons is ted "of two eelluloso patterns at right 
angles to each other (Fig, Ic). These patterns were 
placed at 45° to the vortical. The coir pattern may 
be intorprotod cither as one spiral of crystallites, 
which runs at an angle of 45° round the fibre, or as 
two distinct spirals, which are at right angles to each 


.other, but each ruiming at 45° round the fibre and 
in opposite directions. 

The part, if any, played by lignin has been in- 
vestigated by chlorinating the lignin in the fibre by 
the ■Cro.ss and Bevmn method, and further by the 
removal of the lignin. Xo difference was shown in 
the X-ray pattern obtained from' fibres treated in 
this wa,j (Fig. lb), except that the chlorinated fibres 
gave a less interne negative. 

■ As sisal fibres have been shown to contain a, some- 
what low lignin component, coir fibres were chosen 
for comparative investigation, as containing a rela- 
tively high lignin percentage, and these similarly 
were chlorinated. Here, also, the photograph obtained 
from the treated fibres showed no difference in form 
from that of the untreated fibre. In both coir and 
sisal, however, the chlorinated fibres gave a less 
intense negative. 


a h 



c d 

FiQ. 1. X-ray pliotograplis, taken by J. Hewitt, with fibre axis at 
right-angles to the X-ray beam. a. Bisal fibre, b. Belignifled sisal 
fibre, c. Coir bristle, d. Heartwood of oak. 

In a further test of the negative X-ray properties 
of lignin, that is, of its amoiphous character, the 
wood of oak has been used, as having one of the 
highest known percentages. The photograph obtained 
showed, as in sisal and coir, a cellulose pattern, in 
which, however, the equatorial spots were sharp and 
not drawn out into arcs (Fig. Id). It is inferred that 
the cellulose crystallites in oak lie parallel to the 
longitudinal axis of the tracheids and that they are 
almost perfectly orientated. This is not the case in 
pine wood, as illustrated by K. Freudenberg^ in a 
model from the tracheids of pine. The model would 
suggest a photograph with two cellulose patterns at 
right angles to each other. The photograph of oak 
(Fig. Id), however, agrees, to some extent, with the 
photographs of B. Schmidt^ for the summer wood of 
ash and the spring wood of fir. Also, the almost 
perfect arrangement of the crystallites in oak as -here 
recorded agrees with the statei$iafifsbf 
that the cellulose crystallites' are the more perfectly 
arranged in compact woods. 

The X-ray investigations reported ' above show 
that sisal fibres have the X-ray pattern already 
known in cotton and therefore attributable to 
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eelkiiose. T 1 m‘ (lqubk‘ eeiIulos(‘ pAtumi found in eoir- 
admits at any rate of two iiitt-rpnkaiions, 

Tlio photographs, ol)taiiio<i aftnr ehioriiuition^ and 
other treatirieiits, support the view that lignin is' 
amorphous. The intensity ui the pliotogra|ihs 

may, however, have* sigiiilicaneHu 

The results obtained from the wo<'hI of oak diftta- 
from tliose shown by the model of Phtiis preseritfr.Hi 
by Frtnidt‘u])erg, \vhieh, however, admits of a difiert'Ut- 
interpret at ion, Ijut they are probably (‘Oiisisteiit witli 
those of Behiiiidt foi^asli ami fir, and also would 
appcw to support Pi(-‘nkowski’.s statements (loe. eit.) 
coiicQmiiig compact wmods. 

h:, « E. N. Miles Thomas. 

' Joseph Hewitt. . 

^ Department of Botany, 

University CoIiegOj ■ 

, : Leicester. . 

^ K. Freiidenberg, Dct Pupit’r Fabrikunf. 30, 180 ; 1932. 

2 B. Schmidt, Z. 71, 999 ; 1931. 

3 S. Pienhowskl, Z. Phm.. 63. 9iu ; 1939. 

Registration of the Ionisation Curve of a Single 
a~Particle 

If an a-parti(de from a ]Hvparatiou A (Fig. 1 ) 
passes through a, hole in the elect r<Kie 1 ?, it produee.s 
ions in tiie spma* btdwecu B and ions drift 

with constant v(J(H*itA' in the htma»gene(»us ch-ctrie 
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field between the electrodes. Wlien the ion cokunn 
has reached C, it passes tliroiigh the meslies in tlx^ 
grid and produces a current i{t) to tlu* electrode D, 
wliicli is connected to a four-valve amplifier. This 
current i{t) would be expected to give a gotxl picture 


eleetrically bet.w**<*u the tliiril mid !li«' fdniili \a!vs 
by the help of a resist niice-fiipaeU) d* \ ♦ ho» uj 

very .short, time-coristaii! . 

The imiplifier is euiunH'ltd 1o eii ov'tlf. end 
the iight-sf‘nsitivi‘ film «d' papi r a ou i 

rotating ey lint I er. The /cro povu j ddMCij 

tlic revolutions. 

Fig. 2 .slaavs an t#>cillMgrat!i lu i?!!'- 

Tht* it-pai1 icle-^ ian^ dt'pi* t^'d licit 

curvt'S in it, taunt" troiii a \ti'\ n«’jik pi k rUin in pii » 
paration 2 cm. from //, tliui tlm ioiO‘>-a!{MU 

curves repress j it the {a.vi 2 tsu, of ih*'ir paih. 

It st‘enis t|uite po>‘-ih|i‘ to rcL*ot-t r 1 1 •pari iu 

the saint" way. Then, if tlm O'-tnllomMiu ealihi an d.^ 
.it tells us the kind of ilc' parii* K ds*'ij.dii of 

the ionisation eiuntp and the length of ii - irael-i 
(proportional to the length of lic’ ioiu.'-ai a in eiH'\'i*|. 
Thert'fore, if the ionisation <'|ynnbm“ is a geio 

metrical form ailapt«*d for very w’t^ak pn fiaraf i« un-, 
this instrument may 1>*‘ umJuI for tir' stiidi of iii.ielear 
nsai'tioiis. 

A mori* lietailiol re|,»oi1 aptpear sitorily. 

IIanM'Is Ai.-i VKK.: 

. Physics La'boratoi'y, 

Fni\“i''i>it\'". U|>|:>sala.. 

>la.y :IU. ' 


Properties of Crystalline Magnesium Oxide 
AirriFH'iALLY proilue.cil laysiiib of foagiieHii m 
oxide (MgO) are now available eiimtiierciall) ; siiae 
they an* formed as a li> -prodiiet m a etniimercia i 
proc<‘SS, thi'y are not expe!ni\e. Our .oiinples ui*h 
obtained from the Xorton Fompany, \\ oi’i'esti*r. 
Mass., F.S.A. !^losl of the |a«‘ces of’i*ryh!itl lire rtlioiil 
I em. K i cm. >: Uni cm., hut a few InrgiT speciiiicien 
up to 3 cm. X 3 cm. v I cm. an* produced. Stain 
specimens are tjuite ch‘ar, some are >liubt!>' y» dew. 
and some an? a little eloiuiy. Ua* clear spt n- 
are transparent to >. 22uu. The erystal licien-j- ni 
the cubic system, but must spt*ciineu> ^how ^ouie 
doLiblt* refraction owing to residua! strains. 

Brice and Htrong^ found tht* crystals to be resist am 
to attack by lithium, sodium, potassium and ealruiim. 
We ha-vc made (|uaatitat ive tests hy Iieatiiiti the 
erystal with various nuaul.-^ in <mall eva<'ean fl tub.*- ; 
the t.ub(‘s were kept at. the speeilied feinperat ui’»‘- 
for 1 hour. Pt>tassiuin {4UU (M. sodium nluu rpu 
lead ( I,U;10 ( h ). magnesium f I , luu F.b and iduminiein 
1 1, PHI C M had no effPe! : eaieium 









'"'""j n,urat' Cf) and copper il.iUU F.) 

etehed the surface sliThilv. Hun 
the erystal is inueh more re^iFiait! 
than glass or ipiai t/ ^lo peneiralion 

sliows- that tic* ha - a elo.--- 

])ai*keil struefure. proFahl}, 

accounts for this propiauv. 

material can hi ground 
*g.r' / / and ]a>lk]ied by it.-ing *\ el\' 

graded mnery, tin oxid“ and , 

'• f Windows can bt- sealed into soifa 
' glass of high (Expansion rot fiJ-iem. 
(The coetlleieni for tire crystal is 
II X ; our glass - del t‘riniiied 
by Messrs. Yates and Roiilston-' has a laa f’tiri* nt of 
9*6 X 10“® in the range 0^ -lINP' F.) die- gins'- appf'iirs 
■to wet the crystal when 10011(90 and adlK*res w'ell when 
cold, forming a vaciiiim-i iglit seal. It is important 
that the edg(?B of tlm crystal should be polished beffU'c 


of the ionisatioiTcnirvet^^^t as D has a capacity and 
is well insulated, the amplified is pro- 

portional to i{t) dL ^Therefore, in order to obtain 
the ionisation curve afte'C amplification, wo must 
differentiate the tensiom^ ^his is done 
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scaling in. As the cutting, polishing and sealing take 

some time, it is desirable to select, with a polariser, 
specimens comparatively free from strain. With the 
above precautions the probability of failure is small. 

We wisli to thank Prof. Brice, through whose 
courtesy we obtained samples before the material 
v'as regularly available. 

R. 'VW. Ditchburjst. 

Physical Laboratory, J. Habbing. 

Trinity College, 

Dublin. 

June 21. 


! ^0. 6, 6, Bee. 1934. 

and E. O. Hoffman, Phys. Pev., 15, 333; 1920. 
W. G'criacli and O. Baiili, P/iys., 7, 116 ; 1921. 


Electrical Units and the LE.C. 

The interesting note on Electric Units in Katube 
of vJuIy 6, p, 15, is perhaps too definite in one 
important particular. 

It is recognised that in addition to the three 
acce|)ted units of length, mass and time a fourth 
unit is required for t-lie specification of electrical 
t|iiantities. 

Prof, (fiorgi, as is well known, desires the adoption 
of one of the International Units, and I understand 
prefers thc.^ International O'hm. But no decision on 
this point was reached at the reecmt I.E.C. meeting. 


In a letter dated June 27, 1935, and sent to me as 
chairman of the S.U.N. Commission of the Inter- 
national Union of Pure and Applied Physics, Dr. 
Kenneliy, chairman of the Electric and Magnetic 
Units Committee of the I.E.C. , after referring to 
possible quantities for the fourth unit, writes : 

“It w^as decided that the choice should not be 
made before consulting the International ■ Union of 
Physics S.U.K. Commission and the Comite Inter- 
national des Poids et Mesures Comite Consultatif 
d’Electricite”. 

He asks that the matter should be brought to the 
attention of the S.U.N. Commission of the Inter- 
national Union “as it would evidently be most 
regrettable if the choice and definition of the fourth 
fundamental and practical unit should lead in the 
future to incomplete agreement between the Practical 
Electrical Units used in Plij^sics and hi Electro- 
technics”. 

x4.ecordmgly, I am taking steps to bring the matter 
to the attention of the S.U.lSf. Commission. A 
difference between the standards of the physicist 
and the engineer would be not merely regrettable 
but a disaster of the first ordesr. 

R. T. G-lazebbook, 

Ballards Oak, Chairman of the Commission on 
Lhnpsfield, Symbols, Units and Nomenclature 

Surrey. of the International Union of Pure 

July 6. and Applied Physics. 


Points from Foregoing Letters 


Prof. Xiels Bohb announces his disagreement 
with the recently -expressed opinion by Prof. A. 
Einstein, B, Podolsky and N. Rosen that the 
quantum mechanics description of physical reality is 
incomplete, owing to the uncertainty principle, which 
states that the position and velocity of a particle 
cannot^ both be accurately known at the same time. 

Using the ions from a high-frequency spark, Prof. 
A. J. Dempster has analysed palladium and gold by 
means of the mass-spectrogi*aph. The results show 
six isotopcis for palladium and the only one com- 
i;> 0 !ient for gold. The atomic weight of gold, if it 
has no isotf.:»pes. should be an integer, and the accepted 
value (197 '2) may have to be revised. 

Prof. B. Venkatesaehar and L. Sibaiya identify 
ct'rra.in com] Hinents in tlie arc spectrum of platinum 
with its various isotopes (at. wt. 192, 194, 196, 195) 
and (‘stiniati^ roughly their relative abundance. iVs 
shown by the positive isotopic shift of the spectral 
components, the heaviest isotope lies deepest, as is 
generally tlie case in nuclei containing an odd 
inimber of alpha particles, of which platinum has 39. 

Mr. J. R. Tillman and Dr. P, B. Moon find that 
the absorption coefficients of silver, iodine and copper 
for slow neutrons vary with the detector used. This 
indicates that the elements in question absorb 
selectively neutrons of different velocities. The 
authors also gh'c the ratio of the activity at 90^ and 
299' K., and point out some of the factors that 
must be considered when determining the effect of 
temperature on tlii' activity of the neutrons. 

Froiii the differenct’^ in the spectra of a typical 
giant star and a t'Vpieal dwarf star (due to absorption 
of light in th(‘. region of wave-lengths 4100-4600 A.) 
Prof. Beiiil Lindblad infers the presence of excited 
calcium molecules and deduces that the vahie of 


the gravitational constant g for the giant and the 
dwarf is in the ratio 1 : 4000. 

The nature and origin of the membranes surround- 
ing the eggs of the lobster and the means whereby 
the eggs are attached to the swimming limbs of the 
female are described by Prof. C. M. Yonge and 
compared with conditions in other marine animals. 

Dr. D. M. WTinch draws a picture of a chromosome 
as a sequence of protein molecules linlced end to end 
by their acidic and basic groups, to satisfy the 
essential reejuirements of genetics that genes form 
a linear array. She interprets the banded structure 
of the salivary gland chromosome of the fruit fly as 
due to the alternation of basic and non-basic units in 
the protein pattern. 

Dr. E. N. Miles Thomas and Mr. J. Hewitt describe 
the X-ray patterns of sisal, coir and oak. Sisal gives 
the usual cellulose pattern ; the coir pattern may be 
interpreted either as one spiral of crystallites or as 
two distinct spirals at right-angles to each other, 
rumiing in opposite directions at 45° round the fibre. 
In oak, the crystallites appear to lie parallel to the 
longitudinal axis of the wood cells (tracheids) and 
are almost perfectly orientated. The effect of 
chlorination upon the X-ray patterns supports the 
view that lignin is amorphous. 

An apparatus by means of wdiicli the ionisation, 
produced by a single alpha particle or by a proton 
can be directly registered is described by Dr. Harnies 
Alfven. It may prove useful in the study of nuclear 
reactions leading to atomic disintegi^ations. 

Prof. R. W. Ditehburn and Mr. J. Harding 
describe some properties of crystalline magnesium 
oxide, which is now commercially available. The 
crystal can be polished and sealed into soda glass, 
and is very resistant to attack by metal vapours. 
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Research Items 


however strong, „iih'!iv'.v un-i 

th.pOl=C»»d » 


Stone Age Stirvivals in Iteiatid ^ ^ xi,^ the pole ceased th*’* 



Whelan. The clangers of exposed on 

based on oomparatave !^^^‘^^„j.Aons. A^ strddng 
the periphery of neolithic j®, <3ub -triangular 
example is afforded ^ surface find from 

hand-axe of fine stations spread 

one of the numerous late piehistorm 

over the Rathlin upland ( , ® ^ ^ earlier than 

which it is highly unlikely that ^ date 
2500-2000 B.c. cm be assigned 

the more probable m of the use of imple- 

excavation, although the su < 

meats of fine grained r J ^ i^qq g.o.) admits 

final Bronze Age or earlj lion Ago ( 

of a much later datmg. It oc cu ■ i 

J better example -hich 

of Levallois and J other.s have based the 

Gouiy, the ‘ “^at uninfluonced 

postulate of an eastei n _ , J the Mousterian 

L any Upper Pateolithic_ toehniqi o. tnc 

evolved into the which preserved the 

absorbed and devised new . L^j The specimen 
heavy aspect of ^ J ^oprocUich^ of the cordate 

under notice is a B ■ j gave Mousterian 

or sub-triangular „ g^aens of this epoch 

universally figured as typ P 
some sixty thousand years earhc . 


beiixg 

Identical Twins , }!•>■., 27- ^'''' ^ 

. Is; a lecture the in^deni work 

Dr. j . A. ,, aemtieal ral’a r diau a 

on this subject. Y , ,j,.,htwinnmp. Aiitne.-u ui 

physiological theory ^ baduer as well 

Jhkse of tBe embryo occur^ 

as the armadillo, but 1^^ ^1„,« 

. are imkiio\TO. ji,»t tiu‘’ 

mirror-image pkenomem . j 1 , appears that 

twhis that are most ’1 , s.^ukui. later 

niirror-image twuis « * * tIh iutelHgeuce 

separation of the embi>^ lawh' inhenteil 

US stoWire anil oth( phV ^ heredity w 

theless, it iB eoucludtcl uw ^ .w *»uvir«>!i«iuiiii 

Reference h maiR t " suggested that stniilar 
twins reared fP‘‘l’ ,• , of twhis reared l-'uethei’. 

comparisous should bi m records of twin I'irths 

The need for Psveheloaieal sludas 


Divination m Melanesia 

Among the Tanga people, , - ^ Territorj^ of 

the coast of Kew Cached to 

New Guinea, great ri n j;^,jrratorv ceremony ivas 
death, and at one tmic as the cause, 

practised when soroerj +nnt?T)lace long ago, has 

bne such eexemony, which took^pla<^e^lo^.^^ ^ 

been described m cletail i taken part {Man, 

S,’ <1»0> »hVbS»°p™ 'about 

instrument of divination was a bamboo 

thirty feet long, to which was f to 

highly perfumed leaves, breiAonv was termed 

be a strong aphrodisiac Jbe 1.11®”^ it was believed 
“Several men fish for iBe S^ost raised 

that the leaves served as ^ait- t ^ 1 ^ distant 

on the shoulders of five or si^n , J 

relatives of the deceased. JOi^ tUcn^^ 

the place at wdiioh the w be found. Wlien 

likely spot at which her gios _ gboulders as they 

the pole became Bcavy ^ encountered 

parched It was toheved tha bouse, 

the ghost. I* men neu „ , then clung 

whither they followed . woman’s eross- 

SdtouS'tto pX tas rejoiftt 

When the gufity towards toe 

SteSrof tS hmisl^the efforts of the twenty men. 


throat or tonsillitis ( angina ) d, ,-enhfd 

tion, and , pw D nA . A liAeUsrlr.. 

in 1922 by M emer Mhul z ^ x>r. !■:. W , 

48, U9.>), and a revieu un fh- ■ J p,,,,,! 

Adams, with ’’d>h;Ym|; p,,!,. Ibuh!. .md 
by the Mimstry ot H- .fid . h.m. Si.u.mim G 

Med. Subiocls. >>. .t . ,i,,,rkahle .md ehara.'- 

Oince, 19-3.-,. ;;; e,.;'k’,h:Hi ulfi.b .. d-Ae. 

teristic leatuiv oi 1 le d ■ .f Im. ,Me-. 

its name, i^mbomiu non _ ,,,. ,,, ,,,,0 

or white hlood-c IR ^ j, «,ili aii 

12,000 to L»'0d or . 1 ■ . m' ■, dear 

almost eompleie disap '■ • ull.i eeu- 

leucocytes , .".t “ 

stitiite.75pereent o I 

thousand cascb- ot lie • i, , ,|d, q 

scribed, of which only i„ haul. ,-. 

in the British Isler,. R '■ ’ _ iP;i,i 

and the fatality m the I'iii ■ ^ p,., id. ni-i 

90 per cent. Tho eausatio! ^ ji a ii', . Mael. 

suggests tin action ot soil - v.itii 

accumulated cvidi'iice .P"'" '. . ‘ j , .ipyai' 

the use of the drug iP,. b, nlamiue 

groHpofdr.iUy I \ _ lb. u.iioibi.'ii''"'b .>1 

With death., t -a,, ♦>!’ uriiiU'*' i«^d 

amidopyrine, and two SI -3^ 

6 grains of this drug p, ,,nu.ul..cyte 

immediato aiul striking' ' Pcuo w uiielcoiide 

andtotalwhiteblood-icUn u I . ,,„>,.Ut!iiy >« 


and total white blood-ccu eou . „„>,.la!iiy >« 
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Hew Sponges from tlie Puerto Rican Deep 

I)k. M. \\\ iH'; Lai isexfklh haw dmcrif>ud tweaty*- 
!i-‘w sppi'if'K of Hpoiigert tim Puerto Ricaa 
iJohiistuA Fiiinl. Ko|)c»rtH on thi‘ i^oUoetious 
i 1 1 n i I i I it 'd hy 1 1 i».‘ rs t J o 1 1 1 lko 1 1 - 8i rt ithsoiiiaii Deep - 

Ho;i !o the Puerto Jiicaii Deep. Smith- 

“.oiiiiMi CVilIeetiojiH, 91, Xo, 17. Dee. 

iti’fl). Xeaiiy one fourth cif thf‘ total number 
o!‘ ^pufiueh eo]Iee!**(i by this expedition were now. 

**f iliem iriiiy havt^ hei*n collected and de- 
serib«3l Inil uiireeogui.sably, because in the 

desi.-ript ions luaile more tlinn fifty years ago very little 
ati.iitiiju Vi'as paid to those microscopic charaetens 
that tOHiiyy are eoiisidtm'Hi of primary importance. 
All the new species bi'Iong to the Demospongiaej and 
these belong to 17 faiiiilios, of which 4 are new, and 
2t] genera, of which 11 are now. Only a few species 
beloiigiiig to the Calearea (or Calcispongi®) and 
simiewliat more of the Hexactinollida (or Hyalo- 
spoiigia.*) wtTe found, and apparently no new species 
of i‘ither of these two orders. A final report is in 
progress which 'will include these. 

Aphid Transmission of Strawberry ^Yellow-edge^' Virus 

The constant association of \yeilow-edge’ disease 
of HtiMwhcjrrios witli the presence of the tarso- 
neniiii mite (I'ammemiw fragariic) led to an invest- 
igation, by Bfr. A. M. Masse(3, as to whether 
the mi to was a vector of this particular virus disease 
{»/'. PomoL and HoH, Hch, IS, No. 1, pp. 39-53, 
March 1935) wdiich showed that this relation does 
not hold The straw^berry aphis (Capitophorus 
fragm /rr), however, is proved to transmit the disease 
to iieaithy plants in the month of June, though there 
is some doubt about its ability to do so in late July 
and August. The tarsoiieiiiid mite 'causes severe 
damage on its owm account, and frequently masks 
the appearance of virus sjunptoms. 

Observations on Sorghum 

Two short papers wdiich have appeared in Current 
Science of February, 1935, describe ‘ 'Bulbils in 
Sorghuni^^ ami ^^Sclerospora Sp. and Suppression 
of the Awn in 8orghum<\ The former article, by 
fr. N. Ramgaswanii Ajyangar and Y. Panduraiiga 
liao, of the IVOllet- Breeding Station, Coimbatore, 
India, announces the discovery of vegetative bulbils 
in |)lace of grains in a small percentage of the 
progeny of a cross betAveen single-seeded and double- 
sect led Sorghian. The second paper is by G. N. 
Rangaswami Aj^^angar and P. Y. Hariharaii, and 
doscilbes the symptoms of attack by a species of 
SdrniHpora fungus. This has the effect, among other 
actiuiis, of suppressing the awns of Sorglmni. The 
leaf- blade is the most susceptible part of this plant 
ill attack by Sclefos‘j)ora, and as the awn has-been 
considered homologous with the leaf blade, it seems 
natural that the awns should be suppressed, yet 
curitms that organs of such divergent morphology 
slioiilcl be attacked so specifically. 

Petroleum Fuels in Canada 

Tub ^^fiiies l^raricli. Department of Mines, Canada, 
in {*o-op( 'ration ivith tho Dominion Fuel Board, has 
ri'cmtiy issiu'd Buiietiii No. 759 on deli%wies of 
fuel oil, kerosene, gasoline and petroleum coke in 
Canada <liiriiig the last few years. In this statistical 
survey, fuel oil comprises all grades heavier than 


■' 42'^ A*F,I. ; kerosene, tho whit© and amber grades 
ranging from 42^^ to 47^ A.PJ. plus distOlate oils 
coming within tlM3se ranges ; and gasoline those 
grades having 55*^ A.P.I. or lighter as their gravity. 
Statistics collected are presented in the form of eight 
tables showmig gallons of tho four classes of petroleum 
fuels marketed in Canada and tiieir distribution in 
■ the provinces in 1932 and 1933 ; the amounts of 
fuel oil and kerosene deii.vered in the pro%dnces and 
a classification of their specific uses ; the sales of 
gasoline (and motor fuel) in Canada . by provinces, 
and finally data of petroleum coke deliveries for 
domestic, and industrial heating. Several interesting 
facts emerge from these statistics. In 1933, deliveries 
of petroleum products in Canada for fuel purposes 
amounted to 945 million Imperial gallons, of w^liich 
419 were fuel oil, 42 kerosene and 484 gasoline. Of 
the fuel oil delivered, 27 per cent was used for domestic 
heating, 21 per cent for indiistrial heating, 3J- per 
cent for tractor fuel and nearly 49 per cent for 
locomotive and bunker fuel. Of the kerosene de- 
livered in 1933, representing approximately one 
tw^entietli of the aggregate of petroleum fuels, 54 
per cent was accounted for by domestic heating, 37 
per cent by tractor fuel and 9 per cent by general uses. 
As. regards gasoline, statistics, of sales shoAv that 
in 1933 approximately 88 per cent was sold for 
motoring purposes and 12 per cent for other general 
uses. 

Measurement of Solar Radiation 

Professional Not© No. 68 of the Meteorological 
Office, by Mr. H. L. \Yright, contains comparisons 
between readings of the following instruments mad© at 
Ke\v Ofoservatory in Jiily-November 1927 : (1) the 
Gorczyiild pyrheliometer, (2) the Campbeii-Stokes 
sunshine recorder, (3) the black bulb thermometer 
in vacuo. Of these three instruments, only the first 
represents a serious attempt to deal quantitatively 
with solar radiation ; the second allows a rough 
estimate to be made of the length of time during 
which the radiation is above the minimum required 
to scorch the card of the recorder ; the third puiports 
to giA'e a measure of the maximum intensity of the 
solar radiation each day by recording the highest 
temperature reached by a specially blackened 
maximum thermometer in a glass -walled chamber 
from which, as far as possible, all air is removed. 
Official meteorology, in Great Britain at least, has 
not of late taken the black bulb thermometer seriously, 
and the records of this instrument do not appear in 
the regular official publications. Among the com- 
parisons is a diagram showing daily totals of radiation 
obtained with the pyrheliometer plotted against the 
estimated durations of bright sunshine given by the 
Campbell -Stokes instrument. This shows that the 
average daily rate at which radiation is received at 
a surface normal to the sun’s rays at Kew under the 
best conditions is 0-95 gm. cal./cm.^ per minute, 
that is, about half the solar constant. The highest 
instantaneous rate was 1 *43 gm./cal. on September 24, 
1927, in polar air behind a depression over the North 
Sea, -with the barometer down to 985 millibars and 
rising bilskly. Comparisons between the widths of 
the burns on the cards of the smishine recorder and 
the associated rates of radiation give an exponential 
relationship, the rate of radiation being proportional 
to e raised to the power 0*64 tr, where iv is the 
width of the burn. The recorder was found to be 
insensitive to radiation of less than about 0*2 gm./cal. 
The figures relating radiation to ' the Mack .bulb 
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readings are of interest mainly in that they .show 
how well founded .are the ofiiciai objections to the ' 
latter iiistrnment. .It appears that the maximum 
rate of radiation for a given black bulb maximum 
is much less in July and August than in October 
and. NO'Vember, 

A' New Theory of Atmospheric Electricity 

Ik a long paper, piiblisht^d in the March issue of 
Terrestrial lia/jmtdsni and Atmospheric Electricity, 
Ross .Giimi develops a. new theory which claims to 
■explain the generation of. electric chai^ges in clouds 
as:, well as many cognate phenomena. The theory 
depends on wdiat its author calls “some preliminary 
.and. not very well-controlled experiments . . . de- 
vised and carried out as a result of certain theoretical 
considerations’ h A small ‘pill-box’ of thin sheet 
tin was connected to an electrometer. An iron disc 
wm reduced to the temperature of carbon dioxide 
snow and quickly placed inside the pill-box. As the 
box cooled, 'vvater condensed on the outside and the 
box acquhed a negative potential, about — 0*1 volt ; 
them, as the pill-box warmed up, condensation ceased 
and after a minute or tw’o tlie potential became 
positive. Guim accepts the experiment as sufficient 
demonstration that condensation produces negative 
electrification of the w^ater and positive electrification 
of the air, whilst evaporation produces positive 
electrification of the w^ater and negative electrification 
of the air. Other investigators have looked in vain 
for such results of condensation and evaporation, 
Gunn assumes that these processes go on in the 
clouds and says that when raindi’ops are formed in an 
ascending current, the drops acquire negative charges 
whilst the positively charged ah passes up to the top 
of the cloud. It may be remarked that the Ross 
Gunn cloud, like the Wilson, would have a positive 
charge above, and a negative charge below. Mliether 
clouds of this type really xDredominate is a 
question which should have been settled long 
ago. 

The Rectifier Photocell 

A BECBNT article by Q, P. Barnard {Proc. Fhys, 
Soc,, May) gives working details of the prepara- 
tion of a new selenium -sulphur photo-cell of the 
‘Sperrschiclit’ tyx)e and an account of its properties. 
Photo-cells of this general type are obtainable com- 
mercially, but hitherto there has been no account 
sufficiently detailed to allow the construction of a 
cell for any special purpose. The cells w^ere made by 
coating iron discs with the molten selenium-sulphur 
mixture, annealing, and sputtering lightly with gold, 
silver or platinum. The heat treatment of the films 
is critical ; the active layer consists of selenium 
embedded in a matrix of sulphur-selenium eutectic in 
which the sulphur enters the selenium lattice. 
Theories of the behaviour of the cells have been 
given by A. H. Wilson and by Frenlml and Joffe. 
Both theories involve the assumption that in the 
system metal-semiconductor-metal there is a definite 
gap at one of the interfaces. The experimental 
behaviour of the cells is rather complicated because 
the illuminated cell behaves as a source of e.m.f, 
shunted by one resistance and placed in series with 
another. The behaviour varies, therefore, with the 
characteristics of the external circuit. It is expressed 
in the paper by sets of curves, and compared where 
possible with theory. The spectral sensitivities of some 
of the cells were measured. 


Migration of Sodium on Tungsten 

E. C. L. B'OSWORTh (Pm*-. Moy, S(m\, A, >lay 1 1 
has investigated the mobility of ntlworhod sodimii 
atoms. A patch of alkali ah airs was .N|)rayoii on to 
a tungsten strip as positive i«ais fritin a Kuiisniau 
filament, .and the movements ot the sodium wt'iv 
followed by exploring the strip with a shaiply dtliieri 
spot of light and making use of the pIiot<eeI«M'trie 
effect of the sodiiiiii-co\'ere<l surlaee. It ^was tirsi 
found that an active patch diMatycd^ with 
apparently due to a migration ot sodiuni iiiti> 
iiitercrystalline cracks of t he tungsten . 1 he sod i 1 1 m 

could be partly recovered by heating the strip to 
1,300° K., and, after about iO” atoms had been 
deposited per sq. cm., the strip was saturat«'d and the 
surface layer remained stable. When a patch hat I 
been obtained, it was found that it spread over t he 
surface at an appreciable rate at room temperaturt* 
and more rapidly at 800° Iv. At the latter tempera- 
ture the strij) is approximately iinifomily active aftei* 
5-10 seconds, llie temperatun* variaticai of tla* 
diffusion process is used to obtain an ‘’aelixaniiai 
energy’ for the migration proc<'*ss. Tlu* results aiv 
inteipreted by supposing that a sodium atom may 
take up the activation energy of about fP25 \oil 
and pass into a mobile state in which it can 
migrate for considerable distanei^s. tfitluT over the 
surface or into the cracks. 

Stellar Motions 

In “A Prelinimary Note ctouc^erniug a New llieory 
of the Motions of t’lie Stars’* (Proe, Nat, Arad, »sVd. 
21, 143; 1935), J. Schilt doserib(*s wliat miglit better 
be called a new empii’ica! analysis of t/hese motions. 
He has first taken Imown rectangular velocity - 
components X, T, Z of A-t^-pe stars., and ehost^'*!! 
his ^-direction in such a manner that the densify o/ 
velocity •points has 7naxmimn gradient in this direct ioii. 
He then fixes attention on t.he ^-veioeities, rather 
than on the velocity components in the | 3 refereiitia.i 
direction determined in the more usual way by use* 
of the velocity -ellipse id. The* -^-velocit)" eompment 
'for any star is expressible in teians of the niigic 
between the direction of the star aiui the 
and the o'l3se:rved values of its parallax rt and ut its 
radial and |)roper motions. 8c*hiil finds that it can 
be represeiited statistically as the sum ef one of' uvo 
constant values, and an ‘t*xpansi(Ui' term ps'opni'' 
tional to the .^-co-oriliiuitiu The resulting reiatiun 
can be solved for tt, thus giving a laav exprf‘s>iun 
which may be used to olMaiu siatistie;i! jKirnilex**.- 
of stars from a knowledge* of their wdoeities. 11 le 
author has verified that a, formuti of' Ibis i\pe 
is successful in a large number of cases in g!\ ing 
parallaxes in agreement with trigonometrii* valuer. 
He claims that it makes it possible to gain insight intu 
the ‘giant’ part of the Hertzsprmig-Riissoli diagram, 
where spectroscopic and trigonometric ]>a.ra.llaxes are' 
not available. He further considers that his anal^'sis 
gives a better account of the disiribniioii of radial 
velocity than does the ‘doiil^le wave’ re|3reseiitatioii 
suggested by the theory of galaclic rotation. How- 
ever, from the theoretical, as opposed to the mn])irieah 
point of view, the' work must ultimatily be tc‘sted 
in the light of some very genera! considemt ions 
regarding the. properties of arbitrary velocity dis- 
tributions, which liavo lately bc‘ui brought fom’iml 
by E. A. Milne (see Obsermtoni^ 58, 167, tliiiie 
1935). 
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Geological Survey and Museum 


Ceremonial Opening of New Museum 

O X WinliifMiiiy, July :i l-LH.H. The Duke' of 
\’ork iNTfonued the opruiug ceremony of the 
mnv of Priudieiil <h‘olygy in Exhibition 

Kiwui, South Kensington. A doseription of the 
biiihiiiig and its principal exhibits appeared in 
X’ATl’IlK of Jiiiu 211 (p. IhbU). 

His Hoyai llighn«-"ss was reeei\‘'ed at the door of 
thr* .^fusi'iim by the Mayor of Kensington, The 
olliidal party that aetaunpanied the Duke to the 
plat form wtnv ; The Right Hon, W, G. A, Ormsby- 
Gort% First Commissioner of H.M. Office of Works, 
fjord Rutherford, chairman of the Advisory Council 
for Scientific and Industrial Research, Sir Patrick 
Duff, secretary of H.M. Office of Works, Mr. J. H. 
i\iarkhaiu, the areliitt'ct. Sir Frank Smith, secretary 
ul‘ tile Di‘partmtmt of Scientific and Industrial Re- 
stuirelu Sir Joiin Flett, the dir<x*tor of the Geological 
Survey, and Dr. W. F. F. McLintoek, the curator of 
the Museum. 

'Mr. Ornisby-Gore, in inviting His Royal Highness 
to declare tht‘ Musinim open to the public, said that 
tla‘ Geological Surva?y of Great Britain is the oldest 
national geological siirvt'y in the world. It was 
instituttMl for tlie ]>ur{>os(.^ of preparing copies of the 
Ordnance Survey maps geologically coloured so as 
to be of sor\'ice to science and industry by providing 
an accurate rt^presentation of the geology of Great 
Britain. The 3iluseiim of Practical Geology de- 
x’eioped out of the collection by the Survey of 
specimens of rocks, minerals and fossils, and was 
first opened to the public in 1841. It was soon found 
that the importance of the collection warranted the 
erection of a building designed to display the work 
of the Survey and the application of geology to the 
arts and industry, and in the year of the Great 
Exhibition the biiildmg in Jermyn Street was 
a].>vned by tlie Prince Consort. The new Museum 
was <x>mraoneed in 1D29 and was substantially 
e-onipleted in 1933, ’whcm it was required for the 
World 'AtontH'ary and Economic Conference. The 
cost of the building was some £220,000, and a lease 
of the Crown site of the old premises had been 
graiitod at a rent which considerably exceeded the 
interest on the capital sum expended on the new 
building. 

The Duke of York said that the new build:ing makes 
a notable and w^elcome addition to the great museums 
erected on the land provided for the encouragement 
of science, art and industry by the wise foresight of 
tlie Prince Consort. With the Science Museum on 
one side and the natural history section of the British 
Museum on the other, it provides a suite of scientific 
exhibits iineciiialled in any other country. In 1683 
the Duke of York, later James II, opened the Ash- 
inolean Museum at Oxford, which contained the first 
"British geological collection. In 1835, as a result of 
the %vork of Henry de la Beche, the Geological Survey 
was founded as the first official organisation of its 
kind. To-day there are more than 120 official geo- 
logical surveys in different parts of the world, to 
many of which, and particularly those in other parts 
of the Emj^ire, the Geological Survey of Great Britain 
has been a parent. , He was glad to know that a large 


number of . delc^gates from abroad had come to 
celebrate tlie centenary of tlie SurvcLV. 

The .Museum was well filled with a large, .and 
representative gathering that, included. , Britis.h, 
Colonial and foreign geologists who had been invited 
to participate in the ceremonies. The new Museum 
was much admired and it was generally acknow- 
ledged that no geological survey in the world has 
better offices, library and laboratories and a more 
satisfactory museum. Some of the directors of 
geological surveys took many notes of the organisa- 
tion and arrangements of the exhibits, and they were 
particularly struck by the effort that has been made 
to attract the intei’est of the non -geological public. 

On Wednesday evening, July 3, the Geological 
Society of London gave a reception to the foreign 
and Empire delegates in its rooms in Burlington 
House. 

Centenary of the Geological Survex 

On Thursday, July 4, at 11 a.m., a meeting was 
held in the hall of the Royal Geographical Society to 
celebrate the centenary of the Geological Survey of 
Great Britain. Lord Rutherford of Xelsoii occupied 
the ehaii', and was accompanied by Sir Frank Smith 
and Dr. T. F. Sibly, representing the Department of 
Scientific and Industrial Research and the Geological 
Survey Board. 

In a brief introductory speech, Lord Rutherford 
commented on the great progress which the know- 
ledge of geology has made in the last hundi*ed years 
and the distinguished part which British geologists 
have played in furthering the growth of the science. 
He cited the names of William Smith, Lyeli, Sedg- 
wick, Murchison, Darwin and others as founders of 
geology, and expressed his thanks to the foreign, 
Dominion and Colonial geologists who had accepted 
the invitation to assist in the celebration. 

The overseas* and British delegates then responded 
to their names and w'ere presented to the chairman. 

The list of delegates is much too long to be given 
in full as it contains more than two hundred names, 
of which 85 were from foreign countries. Mention, 
however, may be made of a few selected names. 
The Belgian delegation was very representative, 
including Prof. Renier (Brussels), Prof. Fourmarier 
(Liege), Profs, Halet, Legraye, Van Straelen and 
Thoreau. Prof. Robert represented the Geological 
Survey of the Belgian Congo, From France arrived 
Profs, de Margerie, Jacob (Paris), Leon Bertrand 
(Paris), Fallot (Nancy), Dubois (Strasburg), Roman 
(Lyon), Besairie (Madagascar), Betier (Algeria), 
Legoiix (French West Africa). The German delegation 
was led by Prof, von Seidlitz (Director, Geological 
Survey of Prussia) and included Profs. Stille, Cioos, 
Hirmer, Angenheister and Schmidtgen. Among 
others present were Madsen (Denmark), Gavelin and 
von Eckermann (Stockholm), Laitakari (Helsingfors), 
Kettner (Prague), Crema (Italy), Loczy de Locz 
(Hungary), Morozewiez (Poland), Royo y Gomez 
(Madrid). The Swiss representatives were Profs. 
Lugeon, Buxtorf and Staub, and much interest was 
taken in the two Russian delegates, Prof. Ferodowsky 
(Moscow) and Prof, Karpinsky, the president of the 
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Academy .of' Sciences in Leningrad, who is in his nine- 
tietii year and had flown to London, aecompanied by 
Ms dangliter. From the United . States there came 
Dr. Day. of the Geophysical Laboratory of the^ 
Carnegie .Institution of Washington ; Dr. Matthews,. 
Jolms Hopkins University, Baltimore ; Profs. Rice 
(Harvard), Moore (Kansas), Marquis (Washington), 
Leith (Wisconsin), Anderson (Stanford), Leiiscimer 
(Berkeley). From Canada, Profs. Coleman (Toronto), 
Adams (Montreal), Atkinson (Saskatoon). Among 
other distinguished .Emp.ire geologists pi*esent w^ere 
Grabham (Sudan),. Haiighton (Pretoria), Richards 
(Queensland), Kitson (Victo-ria), Pascoe (India), 
L.iglitfoot' (Southern Rhodesia), Sejunour (Dublin), 
Meilor .(Joliamiesburg)., Scrivener (Malaya) and^ 
Raeburn (Nigeria). 

Thereafter, Sir John Flett, director of the Geo- 
logical Survey and Museum, gave an address on the' 
history and fimctions of the Geological Survey. He 
outlined briefly the state of geological science in the 
year 1835 when the Survey was founded, and re- 
marked on the brilliant assemblage of geologists 
then living in London, aiiiong whom were Buckland, 
Murchison, Sedgwick, Lye.ii, Greenough, Fitton, 
MacCtillocli and 'De la Beche. Mhcii interest was 
being taken in geological maps. William Smitli’s 
fameus map had appeared in 1815. Greenough’s map 
was issued in 1820. A desire for still better maps was 
strongly felt and witli the support of Colby, director 
of the Ordnance Survey, a deputation of prominent 
members of tlie Geological Society of London repre- 
sented to the Prime Minister the value of geologically 
coloured maps on the scale of one-inch to a mile. 
■Consent was obtained and the work was entrusted 
to FEenry de la Beche. The wnrk began in Devon and 
Cornwall, spread thence to Wales and eastwards to 
the London district and the Midlands. By 1860 it 
had reached the Lancashire and Yorkshire coalfields, 
and in 1883 the original survey of England and Wales 
was Miished . Simultaneously, the Geological Surveys 
of Ireland and Scotland had been active both in 
field work and in publication. De la Beche was 
remarkably successful in enlisting able and en- 
thusiastic assistants, among wdiom Ramsay, Aveline, 
Selwyn, Logan and Jukes did imperishable work. 

De la Beche died in 1855 and was succeeded by. 
Sir Roderick Miirc'hison, who was an active and 
e,fficient director. He ■was followed by Sir Andrew 
Ramsay, equally skilled in the field and with the pen, 
.who .had been De la Beclie’s loyal lieutenant. Sir 
Archibald Geikie in turn held control until the end 
of last century. What is known as t,he ‘Old Series’ of 
hand-coloured geological maps was essentially the 
product of the labours of the staff under these 
leaders. In 1901 Sir Jethro Teall took up the reins, 
followed by Sir Aubrey Strahan, Many improve- 
ments were made in all departments of the service 
and the present type of colour -printed maps was 
introduced. 

At first under the Board of Ordnance, then under 
the Woods, Works and Forests, then under the 
Board of Trade and the Science and Art Department, 
soon transferred to the Board of Education, and 
since 1919 under the newly constituted Depart- 
ment of Scientific and Industrial Research, the 
Geological Survey and Museum has pursued an even 
course. 

De la Beche started to exhibit geological specimens, 
maps, models and mining apparatus in rooms in 
Craig’s Court about 1837, The old Museum of 
Practical Geology in Jermyn Street was opened by 
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the Prince Consort in 1851. It is nenv in procc^sspf 
demolition. This furnished an cqqiortriiiity in rua-iisi* 
De ia Beche’s ambition to found a School of iMiiics 
resembling the famous iiistltiitioiis oi the ronliiiriit , 
and in this also he was sufx^c‘SsfuL AfttT preliiiiiiui.iy 
vicissitudes the School acliitfved a gn*at rcpiilaticui 
and many famous narac^s arc‘ fouiul in llic of its 
staff. Forbes, Huxley, Playfair, Fraiikiniid.J^'uriitgtou 
Smyth, Percy, Stokes, Tyndall, J.c Ne\'e Foster, wi ro 
among the professors. The men wl’io \vi rt* |>ri\ iiegcii 
to study under them are justly pnuid of tiiMr N«uii»ol 
and its great traditions. 

The School of Mines outgrew hs acc^unmodat ion 
at Jermyn Street and w'as transhuTeti by stages to 
South Kensington, whtTc now it c.K*cupii‘s c-ono 
modious buildings adjacent to tlie Science Museion 
and the Geological Survey and Musiuiiii. 

. The practical applications of geology wert» net’c-r 
.absent from the mind of De ia Beche. lie established 
a Mining Record Olliee for eoiiecting statisth's nf 
output and p'lans of mines. His cliemiNts also at- 
tacked many practical ])roblems, such as British 
iron ores ancl steam coals for the Na\y. »Sc,ience was 
fo.r him not a lonely virgin but fruiiful partner 
of industry. Couhl lie return to-day and see I am 
widely h.is influence has spread, even he might he 
astonished. The old eolltMUitais of Jermyn Htrert 
have fertilised the Sclenct^ Museum, Btihiial Green 
Museum, .Science Library, Sehool of Alines 

Departmtuit, Imperial College and the \ietorla ami 
Albert Aluseum. All of eoutaiu materiul thal 

can be traced to his assidmnis and enterprising 
activities. His successors, tlriugh tiuir energies as'e 
less widely dispersed, maiutahi tdose eounexkm with 
practical problems. Water-supply, taigiiieeriiig, fui‘l 
research, agriculture, mining, architect lo’i*, t^ransport, 
all call for geological information and receive thtir 
due share of attention. 

■At the conclusion of the director’s addiwss, tin* 
chairman called upon some of the delegates to spt'^alv. 
Prof. Coleman (Toronto), Prof. Matthew.s (Baltiinore’l. 
Prof, de Margerie (Paris), Prof, von Srddlitz (Berlin) 
and Prof. W. W. AVatts (London) in t\un expressed 
their aj^preciation of the work of the Gi‘ologieal 
Survey, and the. seivdces it has rendered to geo.logic*al 
science and to the pros]->erity of Great Britain. 

In the evening at 7 o'clock the staff of thr Goo., 
logical Survey aitd the members of the Dining Chib 
of the Geological Society <nitortaint‘d the t)vc!‘Si‘as 
delegates and their wives to dinma’ a,l the Romhnutd! 
Hotel, The Company mini burned 220 ami oui>' two 
speeches were deliverdl. SirJoIni Flett as chairman 
proposed the toast of the guests, wliieh was respondtMl 
to by Dr. A. L. Day, diiiMhor of the Gt‘opfi;v>’ieal 
Laboratory of tlie Carnegie Institution ofWashiugmn 
and vice-president of the ‘National Atjadciny of 
Sciences of the United States. 

Thereafter the company proceeded to Lancaster 
House, where a Government reception ivas 
The guests, ■ numbering more than a thousand, wtT’t‘ 
received by the First Commissioner of H'.Af. Oifiee 
of Works and Lad}?* Beatrice Ormsby-Gore. 

On Friday, July 5, a series of excursions to districts 
of geological interest, specially conducted by officers 
of the Geological Survey for the benefit of those who 
attended the celebrations, left London. The selected 
localities are Edinburgh and, the Forth Valley, 
Bristol and South Wales, and. the. Isle of AAbght. 
Each excursion is to last. for a week, and descriptive 
programmes and. . itineraries , have been specially 
prepared. 




July 13, 1935 


NATURE 


77 


Hydraulic Couplings and Torque Converters 


I T is of tiio interest being taken by 

eiigiin.^ers iu the eoniparativeiy recent hydraulic 
iiiiT'hod of transmit ting torque and to the importance 
attached to its development that three papers- on 
tins subject were read during A|)rii and May before 
the Institution of i\Iecliariieai Engineers. Its applica- 
tion, as the iiuid li^yvi’heel, to automobile drives has 
attracted to it the attention of a much wider public 
than tlie engineering profession. 

iSoiiie misconception is prevalent regarding this 
method of transmission. While it is rightly under- 
stood tJiat power is transmitted from one disc — ^the 
‘driver’ or ‘impeller’ — to another quite unconnected 
disc — the ‘runner’ — by the action of the oil which 
is kept in circulation., it is assumed by many that the 
oil is enabled to do this hy acquiring some q[uality of 
lateral ri'sistaiieo due to an e,xtraordinary ' degree 
either of shear resistance or of viscosity imparted 
to it by the cir dilatory velocity. In fact, how- 
ever, the explanation is much simpler. The ‘impeller’ 
disc acts on the oil as a centrifugal pump impart- 
ing kinetic energy to it, and discharges it into 
tiie T'unner’ disc, wliieh o]>erat€^s as a turbine and 
receives energy from the lic|nid. Its discharge goes 
ba,ek tn the fur the next cycle of energy 

transfiuN 

In, .Ills paper “Kece,rit Developments in Hydraulic 
CJouplings” (Proc* MceJt: Png,, April 26) Mr. 

Harold Sinclair expliirxs the fundamental differences 
bet’Ween tiie two sj^stems of hydraulic transmission — 
the displacement or hydro -static system and the 
turbo or hydro -kinetic system, to which latter these 
couplings and converters belong — and the main 
advantages of the turbo system. Following a brief 
historical survey from the pre-War speed trans- 
formers originated by Dr. Fottinger for marine 
turbine propulsion, he outlines the elements of the 
theory on which this is based. Proceedmg 

mainly in a descriptive and explanatory vein, the 
author devotes the bulk of his I3aper to the develop- 
ment. of tiio Vulcaii'SincIair Coupling. This is a 


modification of the Vulcan marine type. to meet the 
conditions of industrial and automotive service, and 
particulars are given of its . application in three 
distinct forms ; (1) the scoop tjqpe for constant speed 
motors driving variable speed machines, (2) the 
traction type, including the fluid fl57wheel, for variable 
speed engines and motors, and (3) the ring valve 
traction type for- both constant and variable speed 
engines. 

In “Voith Turbo Transmissions” (Froc, Inst, Mech, 
Eng,, May- 3) Dr. -Ing.,. Wilhelm Hahn discusses the 
application of torque converters and hydraulic 
couplings. The former, having in addition to the two 
discs-— the ‘impeller’ and the ‘runner’ — a stationary 
guide ring, is enabled to step up the value of the 
torque and so is capable of overcoming a high starting 
I'esistanee. After examining theoretically the relation- 
ship between power, torque and speed in a torque 
converter and considering the conditions for maximum 
efficiency, he suggests that, to attain as nearly as 
possible to the ideal torque curve, the torque con- 
verter be used for starting up and that, at the appro- 
priate moment, a change-over be effected to the 
direct drive of a hydraulic coupling. 

The necessity for this change-over and the duplica- 
tion it involves arises from the practical difficulty 
of fitting the converter with variable blades on the 
stationary ring so that it is adaptable to all condi- 
tions. In “Progress in Design and Application of 
the Lysholm->Smith Torque Converter” {Proc, Inst. 
Mech. Eng., May 3), Messrs. Haworth and Lysholm 
discuss the theory of blade friction and the results 
of experiments. The main points to be provided 
for in design are set forth and the results of experi- 
ments showing the effects of various blade angles 
and wheel diameters are given, together with the 
results of several applications, including a 1,000 h.p, 
variable blade converter. 

Taken together, the three papers give a very good 
picture of the present position in this practically new 
method of fluid transmission. 


The National Museum of Natural History, Paris 


T he National Museum of Natural History, Paris, 
wliicli was founded by Guy de la Brosse in 
May H)3r> on the site of tlie Jardhi des Plantes — • 
''Le Jardiii du Roy” — by an cMict of Louis XIII, 
its ttrecntoiiary in Paris during the last 
wet'k of June. Tiie celebrations commenced on 
Juiu* 21 with a rect‘ption of the delegates by the 
direct or and tlu‘ professors of the Musemm, but the 
most iinpressivo part of the various ceremonies was 
the //f . which was held in a special 

iTiarqiiet* croctc«l in the flardin des Plantes on the 
afhwnooii of June 2o. This ctu'cmoiiy was attended 
hy alKnit French end fori'ign delegates, repre- 

senting 35 iicadcinics, 71 U!HVi‘rs!ties, 117 scientific 
inst-ii-utioiis and llh seit'iiiihc meieties, and was 


honoured by the presence of M. Albert Lebrun, the 
President of the Kepublic. The Minister of Education, 
M. Mario Roustan, presided, and the delegates 
presented their addresses at the commencement of 
the siance. 

Speeches were made by M. Paul Lemoiiie, director 
of the Museum National d’Histoire Naturelle ; by 
the Governor -General, M. Olivier (president of the 
Society of Friends of the Museum) ; by M. Alfred 
Lacroix (member of the Institute and professor at 
the Natural History Museum), speaking in the name 
of the Academies ; by M. ]\I. Caiiilery (member of 
the Institute and professor at the Sorbonne), in the 
name of tlie Frcmch delegates ; and by Si.r .Arthur 
Hill (director of tlie Roy.al Botanic Gardens, Kew), 
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; . in the, name of the foreign delegates. The proceedings 
,, .concluded with , a speech by , M, Mario Koustan, the 
Minister of , Education. 

Sir, Arthur after referring to some of the 

distiiigiiislied botanists who had made the name of 
, the Museum famous throughout the world, conc.luded 
a noteworthy speech, which brought the whole 
company to their feet, with the following words : 

“Tons ceux-ei— et beaiieoup d’autres-— ont fait 
rayoiiner leur lumiere sur ie moiide eiitier, au travers 
de ce Temple Benoiimi6, le Miisee National d’Histoire 
Natureiie. 

'‘M. le President, permettez a iin botaniste de vous 
: rappeier la fameuse parol© de votre grand philosophe 
Pascal: L’homme fiit perdu et trouve dans un 
Jardin. Dans le premier jardin, ie Jardin d’Eden, 
Fhomine oiivrit la porte da la Science en mangeant 
ie fruit de Farbre de la comiaissance dii Bien et du 
Mai. Fouvons nous exprimer Fespoir que, non- 
seuiement en France, mais au travers du monde 
entier, malgre les temps si troubles que nous tra vers- 
ons, unis dans uii memo ideal de tolerance et 
d’harmonie, les chercheiirs de la Yerite verront leurs 
efforts recompenses par la decoiiverte de cet autre 
arb.re — ‘L’Arbre de Vie% dont les feuilles .nous 
assureront la Paix eternelle, parmi les Nations ? 

‘‘M. ie President, je prie mes coUegiies Delegues 
de se Joindre^ a inoi, et, deboiits, de rendre hommage 

la memoire de ceux qiii out fait le nom de ee 
Mus4e si grand, et d*offrir avec moi nos meilleurs 
vceux pour la continuite de la prosper ite et la globe 
du Mus<?e National d’Histoire Natiirelle.” 

In the evening tliere was an oflicial banquet 
attended by some seven hundred guests, and the Eai*i 
of Crawdbrd spoke on behalf of the British delegates. 

Another event of the week was the opening of the 
Grande Galerie de Botanique du Jardin des Plantes, 
the erection of wdiich w^as assisted by a grant from 
the Rockefeller Foundation. This magnificent new 
building consists cliiefiy of the herbarium, which is 
one of the largest in the w^orid. The building is fire- 
proof and the herbarium cabinets are constructed of 
metal. There is very limited table space, and most 
of the research wmrk is carried out in the adjoining 
private rooms and laboratories, several of which 
■'have been set aside .for the use of visitors. There is, 

. moreover, particularly good accommodation for 
.workers on the lower crj^ptogams, some seven 
rooms being set aside for algology, and an equal or 
larger number for mycology. Incliidi.ng more or less 
loosely attached w'oi'kers, tliere is a large staff, but 
the new herbarium laboratories are also used by 
university students in comiexion witli research for 
degree theses. 

Visits were paid to the Chateau of Chantilly and 
various museums, as well as to the zoological jiarks 
at Cleres and Vincennes and the experimental grounds 
and laboratories of M. Vilmorin. The celebrations in 
Paris were very pleasantly brought to a close by 
a garden party at the filysee, when the President 
of the Republic and Mme, Lebrun received the 
delegates. 

At the end of the festivities an excursion w^as made 
to Mont Saint-Michel, Saint-Malo and Dinard, and 
at Dinard the new museum and aquarium, recently 
completed, was formally opened in the presence of 
'. ■ a .large number of the delegates. 

Thanks to M. Lemoiae, the director of the Museum, 
to Dr. Jeannel, who was acting as secretary, and his 
assistants, the arrangements for the celebrations were 
admirably carried out. 
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A very interesting exhibit ion of |Mu1rrtits of 
all -the. distingtiished botanists, zoologists and 
■others eomieeted with the Mii.seuiia !og<*th«‘r 
with a fi.ne collection of old prints ami 
and many other objects c<ui nee tod with the 
history of the Mustum, htui Ih'oii arraiigod in 
the Exhibition Hull of tht‘ i\‘coiitly eomploioil 
herbarium and botanical hiboriUorios rofcTU-ti to 
above. 

Academies, universities luid seieniilic iiist iuit ioii'- 
from all over the world s(*nt dek^gutes the eelola'a- 
tions. The following institut i<ais, among oiln*rs. uf 
Great Britain, were represented : Royal Soiht^ty ( Iwul 
of Crawford and Balcarn\s and Dr. C. Tate* Regan | ; 
British Museum. Natural History (Karl of CniAvtbrd 
and Balcarres, Dr. C, Tate Regan and Rani^- 

■bottoni) ; Royal Botanic Ganiens, Kew fSir Arthur 
Hill and Mr. A. D. Cotton) ; British Assoeiiuitui 
J. Ramsbottom) ; and the Limv*an Hoeiety i^i' Iwiiidiin 
(Mr. J. Ramsbottom and Prof. G. I), flak* ( *ai’p<‘nter I. 


Biological Distribution of Molybdenum 

P ROF. H. TKH MEULKX, of Delft, continues lii.s 

studies on tlie distribution of molyhdt’tniin in 
the organic world, with the help of Miss .11. tl. Kaven^‘ 
waay {./i, Akad. IFc/. Anh^icrdinn, Pr(H\, 38, i ; ih3o ; 
see also Nature. 130, ; 1032). Finding in 

various sample.s of Dutch kkist Indian toha<'r*o no 
less than 0*5-0 -7 mgrn. of moly}>de!'nim per kgin., 
he went on to detennino the molybdenum eonteiit 
of the soil in a number of tobacco plaiitat'ions. .in 
so.me the amount was small, 0*01-0 *07 ingin. pcT 
kgm. ; in others it was ten times as iniich, 0*12-0*3 
mgm. ; and the latter were always the bf‘st planta- 
tions, growing the best tobacco. 

Next, Prof. Ter Meulen extended some former 
studies of the seaso.nal \mriation of iiiolybdeiiiiiii in 
leaves ; he finds in about a dozen different trees that 
the amount per kilogram, or per 1,000 lea\’es, eitluT* 
remains constant or sometimes increases considerably, 
from the young leaves of spring until the aiit'iiiiin 
leaves are aboi.-it to ML In otlier words, tl.ie 
molybdenum does not migrate from thr? olfi k‘a\”c.s 
to the other tissues of the plants, hut rnrrt^iy rtdurns 
with the ,falle.n l©av(\s to soil. The I lorse-c I nut 
is an except.io,n ; Jicro the amount rnolybc'lfaiiini 
in the leaves decreases in Septeinhc!* and stili more 
in October. But the liorst*-c.ht^sinutuS lhems«‘I\‘es 
contain this element in conskitTable mni.mnt. and 
have, in all probability, whiidi'inwi it from ihf- 
leaves. 

A third interesting point is a conipariso!! uf the 
molybdenum content in the brown and green A’ariel ies 
of Prunus, hazel and beech. Leaves were pinckod 
on the same day, and the moiybdemiin estiiuatcxl 
in mgm. per kgm, of mois.ture-freo material. The 
curious and striking result was that in all three 
species the browni-leaved varieties were found to 
contain about twice as inueh inolybdeiuini in their 
foliage as the green ones. 

Still more recently. Prof. Ter Meulen has stmlied 
the molybdenum content of human teeth, sound and 
carious, and finds the sound teegh to bt^ vtuy* much 
richer in molybdenum than tlic unsound, ' In ail 
these cases., it seems natural to suppofsc* that the 
molybdenum is playing its part as a catai>’'8fc, a.ncl aw 
such it would seem to be eff widi‘spread usi^ and 
importance. 
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Educational Topics and Events 

Gami'4J«i>ue.-— T liu \lce.-Ciianceilor aimounces tlmt 
liu has Tweivad ii icittur from Sir John D, Siddeley 
offering to the UiiiverHity th€^ sum of £10,000, spread 
o\*t‘r a period of 8e\'eii ye^ars, to help the deveiop- 
of aeronautical research and to assist the work 
of Prof. Meirili Joiirs and his associates in the Snb- 
De|}artm(‘iit of Aeronautics in the "University. No 
specific conditions are attached to the offer, but Sir- 
John Sidilolcy suggests that it may be found best to 
allow a considcrabie proportion to accumulate to 
form a capital eiidowmoiit and to use the remainder 
for immediate purposes. 

The Harkness Scholarship for 1935 has been, 
awarded to Miss D. H. Rayner, of Girton College. 

The Frank Smart Prizes are awarded to M. F. 
Mare of Newnliam College (Botany) and D. W. Ewer, 
of Trinity College, and R. S. Sturdy, of Trinity 
C'oiiege (Zoology and Comparative Anatomy). 

LONDOH.—University Postgraduate Travelling 
Studentships of the value of £275 for one year have 
been awarded to R, G. R. Bacon (Imperial College — 
Royal College of Science) and to A. E. J. Went 
(Imperial College — ^Royal College of Science). Mr. 
Bacon proposes to carry out chemical research in the 
University of Zurich, and Mr. Went will study the 
ecology of the mackerel in Norway, 

The University Studemtship in Physiology of the 
value of £100 has been awarded to R. A. Gregory, 
(University College), wdio will carry on physiological 
research at University College. 

Oxford. — Lord Nuffield has given £16,000 for the 
purposes of the new institute for medical research. 
This is additional to the Radciiffe Observatory 
buildings and theii* surrounding land, which he 
bought when it was proposed to remove the ob- 
servatory^ to South Africa. The institute is now to 
be called the Nuffield Institute for Medical Research. 

In 1936 the Halley Lecture is to be delivered by 
Prof. P. M. S. Blackett and the Herbert Spencer 
Lecture by Emeritus Prof. J. A. Smith. 

The Osier Memorial Medal for 1935, for the most 
valuable contribution to the science, art or literature 
of medicine made by an Oxford medical graduate, 
has been awarded to Dr. A. F. Plurst of Magdalen 
College. 

Sheffield.— The following appointments have 
recently been made : Dr. Francis Davies, reader in 
anatomy in King’s College, University of London, 
to be professor of anatomy, in succession to Prof. 
C. J. Patten, who is retiring ; Mr. R. T. Percival, 
to be lecturer in metallurgy (founding) ; Mr. John S. 
Bennett, to be assistant lecturer in metallurgy 
(founding). ' 


The following studentships and scholarships for 1 9 35 
have been awarded by the Royal Commission for the 
Exhibition of 1851, the name of the recommending 
university or college being given in brackets : Senior 
Studentships, Dr. Dorothy Hill (Cambridge), for 
research in geology at the University of Cambridge ; 
S, F. Boys (Imperial College of Science and Techno- 
logy, London), for research in physical chemistry at 
the University of Cambridge ; Dr. H. Dickson 
(Imperial College of Science and Technology, Lon- 
don), for research in botany at the Imperial College ; 
Dr. J. Walker (St. Andrews), for research m organic 


.chemistry at the University of Oxford ; Dr. W. 0. 
Price (University College, Swansea), for research in 
physics at the University of Cambridge. Overseas 
Scholarships.. R. C. Rose (Alberta), for research in 
physical chemistry at University College, London ; 
Dr. A. B. Van Cleave (MeGiH), for research in physical 
chemistry at the University of Cambridge; J. S, 
Marshall (Queen’s University, Kingston), for research 
in physics at the University of Cambridge ; A. M- 
Crooker (Toronto), for research in physics at the 
University of Cambridge or the Imperial College of 
Science and Technology, London ; J. B. Price 
(Adelaide), for research in organic chemistry at the 
University of Oxford ; J. C. Bower (Melbourne), 
for research in physics at the University of Cam- 
bridge ; J. W. Mitchell (New Zealand), for research 
in physical chemistry at the University of Oxford 
or King’s College, London ; Dr. H. A. Shapiro (Cape 
Town), for research in physiology at the University 
of Edinburgh. A number of senior studentships and 
overseas scholarships have been renewed for further 
periods. 


Science News a Century Ago 

European Aeronautical Society 

Under the above heading, in The Times for July 
14, 1835, was the following advertisement : “First 
Aerial Ship, the Eagle, 160 feet long, 50 feet high, 
40 feet wide, manned by a crew of 17 ; constructed 
for establishing direct communication between the 
several capitals of Europe. The first experiment of 
this new system of aerial navigation wdl be made 
from London to Paris, and back again. May be 
viewed from 6 in the morning till dusk, in the dock- 
yard of the Society, at the entrance of Kensington, 
Victoria-road, facing Kensington Gardens, near the 
first turnpike from Hyde-park-corner. Admittance 
every day of the week Is. ; children half price.” 

A sketch and description of the airship appeared 
in the Mechanics^ Magazine of July 18, 1835. The 
balloon or gas holder, it was said, was composed of 
2,400 yards of cotton lawn, thoroughly varnished, 
and contained 7,000 cub. ft. of gas. The car was 
75 ft. long and from it were worked the wings with 
which the machine was to be propelled. 

The Scientific Association of Germany 

In its “Weekly Gossip on Literature and Art”, 
the Athenaeum of July 18, 1835, said : “The Annual 
Meeting of the Scientific Association of Germany is 
to be held this year at Bonn on the Rhine, from the 
17th to the 27th of Sept. At the meeting last year 
at Stuttgart, Dr. Christian Frederick Harless, Pri\^ 
Councillor of Prussia and Professor of Medicine in 
the University of Bonn, and Dr. Jacob Noeggerath, 
one of the Directors in Chief of the Council of Mines 
for the Rhenish Provinces of Prussia, were respectively 
chosen President and Secretary of the ensuing 
meeting. 

“The Geological Society of France meets in the 
beginning of September at Mezidres and after ex- 
amining the country there and around Namur, Li^ge 
and Aix-la-Chapelle joins the German Association at 

Bonn. 

“There will be sufficient time to go to Bono, after 
the meeting of the British Association in Dublin, and 
we hope that our country will be worthily represented. 
. . . We know that, in the true spirit of German 
hospitality the Committee are anxious to provide 
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comfortable quarters for all strangers ; but the town 
is small, and therefore they should, get .as early ■ 
advise .as possible. , .Letters should be' .addressed to ■ 
Prof. Noeggerath.’’ , 

The German Association was formed some .years 
before the British Association, and Brewster, writing 
to Phillips on February 22, 1831, said : ‘Tt is pro- 
posed to establish a British Association of men of ■ 
science similar to that which has existed for eight 
years in Germany, and whic.h is now patronized by 
the most powerful sovereigns of that part of Europe.** 

Darwin in Peru 

Dk July 19, 1835, Darwm records that the Beagle 
anchored in the Bay of Callao, the seaport of Lima, 
the capital of Peru. Callao he found ‘a filthy, ill-built, 
small seaport’, wliile, owing to the troubled state 
of affairs, he was able to see little of the country. 

eaimot say,** he wrote, “I liked the very little I 
saw of Peru ; in summer, however, it is said that the 
climate is much pleasanter. In all seasons, both 
inhabitants and foreigners suffer from severe attacks 
of ague. This disease is common on the whole coast 
of Peru, but is unknown in the interior. The attacks 
of illness which arise from miasma never fail to appear 
most mysterious. So difficult is it to judge from 
the aspect of a country, whether or not it is healthy, 
that if a person had been told to choose within the 
tropics a situation appearing favourabie for health, 
very probably he* would have named this coast. The 
plain round the outskirts of Callao is sparingly covered 
with a coarse grass, and in some parts there are a 
few stagnant, though very small, pools of water. 
The miasma, in all probability, arises from these : 
for the town of Arica was similarly circumstanced, 
and its healthiness was much improved by the 
drainage of some little pools. . . . In all unhealthy 
countries . the greatest risk is run by sleeping on 
shore. Is this owiag to the state of the body during 
sleep, or to a greater abundance of miasma at such 
times 

Faraday on Tour in Switzerland 

The year 1835 was not one of Faraday’s periods 
of great activity. It was in fact a time of rest and 
recuperation between the electrochemical researches, 
which were completed, and those on electrostatics, 
which he began to think of in Hovember 1835. There 
is no entry of any kind in his Diary after April 27 
until August, and in the month of July he was on 
a holiday tour in Switzerland wuth his wife and 
brother-in-law, George Barnard. The need for 
relaxation after a long period of hard work had 
evidently been felt, for in a letter he w^rote to Magrath 
from Switzerland on July 19, he speaks of “occupa- 
tion, fatigue and rheumatism”. In the same letter 
he says : “We had a rough passage to Dieppe from 
Brighton, so rough that we found the French people 
wondering that we had ventured, but were so un- 
happy in our sickness as to b© quite unconscious of 
everything else”. 

The party travelled by Bouen and Paris to Geneva, 
where Faraday met Prof. De la Hive again, and then 
to Chamonix and on for a tour of the mountain 
scenery. “W© are almost surfeited with magnificent 
scenery”, he wrote to Magrath ; and again : “Ko 
artist should try to paint Mont Blanc ; it is utterly 
out of his reach. He cannot convey an idea of it”. 
They were back in England in August, for on August 6 
the Diary entries begin again. . 


Societies and Academies 

DhBLI!! 

Royal Irish Academy^ Junt‘ 25. M, L« .Movius, 
Je, : An excavation in the diaiomai;eou,s dspcKiit of 
the Low^er Bami ^Tdley, Tho site, which wm exca- 
vated in June 1934 by the Harvard Arclueological 
Expedition to Ireland, at the base oi' an 

extensive deposit of diatoinite where some thirty' 
liearths were discovered. Implements of flint in 
addition to three polished stone axes wia'e found. 
Typical of the industry ai*e pointed Hakims with a 
superficial tanging of the bulbar end. The site never 
served as a place of permanent habitation, since tlie 
hearths show evidenct) of seasonal iioodiiigs by the 
river. A nearly complete pot from quite iii‘ar the 
site has proved to belong to the Wiiidmili Hill 
family of ISTeolitliic ware, according to Prof. Y. G. 
Chiide. The archaiologicai evidence poiiits to about 
the begimiiiig of second niilleiuiiuin b.c. as a 
rough date for the culture. Sudi a view is sub- 
stantiated by Prof. K. Jessen's paheobolunicai 
studies at the site, and on tlie basis of Ins work Lato 
‘ Atlantic to Early Sub-Boreal time is probable. As 
a whole, the, industry seems to bo an indigenous 
ISTorth Irish development derived from tau'lier coastal 
elements which had come in contact with a fidly 
developed neolitliic civil isati.oii. 

Paeis 

Academy of Sciences, May 27 (O.ii, 200, 18h5..4H92). 
The president announced the death of Hugo do \'ries, 
Correspohdmit of the Acadeiny. Arma’nd be 
Geamont : An optical inverter. Chaeles Gamicheb, 
Jean Parmentier and Louis Escande : Contri- 
bution to the study of liquid veins : multiple solu- 
tions : non-commutative operations. Experiments 
carried out on reduced models and on the Yives-Eaux 
barrage on the Seine, Rene Maibe and Louis 
Embergee : The vegetation of the western Anti- 
Atias. Marc Keasnee : The theory of* the ramifi- 
cation of ideals. Emile Yaulot : The application 
of the calculus of p,robabilities to the theory of tele- 
phone traffic. P. J. MyeberG': The determination 
of the type of a simply connex Rieniann surface. 
Pierre Boos : The general integral of certain 
differential equations considered as a function of' the 
constants of integration. Ga,:rlo ■^Iibanda : A lune 
criterion of normality for families of liolonioipli 
functions. Nikola Obrechkoef : The summation 
of the ultra-spherical series by the metliod of arith- 
metical means. Georges Ya,liron : A generalisation, 
of Schottky’s theorem. EuG:fc-NE Blanc : I^foiiotone 
multiform correspondences. G^srabb Petiau : A 
form of the equation of the photon. Julien Kravt- 
chenko : The validity of solutions of the problem of 
[ships*] wakes, F. Chabron : Various utilisations of 
the bifilar suspension. L. Dunoyer : The principal 
cause of the inferiority of spirit-levels compared with 
liquid baths. Jean P. E. Duclaux : The influence 
of light on the anodic polarisation of tungsten. 
Robert Guillien : The electrical double refraction 
of liquid oxygen and nitrogen. ■ Mme. Irvine CJiirib, 
Hans von Halban, Jb. and Pierre Preiswebk 
The artificial creation of the elements of an unknown 
radioactive family, during ,th© irradiation of thorium 
by neutrons. Mllb. H, Zavizziano : The co-precipi- 
tation of , protactinium with titanium., ' . Titaniuna, 
dioxide, formed ■, by the , hydrolysis of titanium 
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suipliate solutions^ carries witli it the whole of the 
protacthiiuin hi solution, and is better adapted for 
this purpose tlmn the substances hitherto employed. 
Victor 'Lombard and Lhablbs Eichner : The large 
and sudden variation in the permeability of palladium 
to hydrogen at a temperature just below 200°' C. 
Palladium foil loses 99 *95 per cent of its diffusive 
power to hydrogen by cooling from 225° G. to 125° €. 
The critical temperature, which varies slightly with 
■the purity of the metal, is between 180° C. and 
190° C. The author regards this not as being due to 
a change of state of the metal but as a change of 
behaviour of hydrogen to”wards the ' palladium. 
Mlle. 5\iuta Klein ; Study of the • inequalities of 
the index of refraction of a glass. Elie Baymond : 
A method for the quantitative separation of nickel 
and cobalt. Andr^ de Passili^ : The thermo- 
chemistry of the ammonium arsenates. Pierre 
Brauman : The isoamyloxyvanadylsalicylates. 

/Ilfred Maillabb : The hydrogenation of anthra- 
cene. The addition of hydrogen to anthracene is a 
reaction similar to the hydrogenation of naphthalene ; 
the addition takes place in stages and the reactions 
are reversible. E. Vellingeb and G. Badulesco : 
The use of cracked spirit in internal combustion 
motors. The unsaturated hydrocarbons are valuable 
in preventing knocking, but the tendency to gum 
formation is objectionable. The latter can be re- 
moved by adding stabilisers such as polyphenols : 
that this addition prevents gum formation has been 
confirmed by experiment. Georges Dupont and 
Baymond Dulou : The presence of active secondary 
butyl alcohol in certain fusel oils. A sample of propyl 
alcohol, sold as pure, was found to contain 17 per 
cent of active secondary butyl alcohol. Jean Wyart : 
The crystalline structure of paratoiiiidine. Stoyan 
Pavlovitgh : The petrographical study of the 
peridotites of the Zlatibor massif (Western Serbia). 
Gilbert Mathieu : The age of the primary series 
without fossils of Vendee. Jean Michel : Observa- 
tions on the projections in the chalk between Tr6port 
and Ault. Adolphe Lepape and Georges Colangb : 
The composition of the air of the stratosphere. The 
air of the stratosphere has the same composition as 
at the ground-level and it would appear that the 
atmosphere has sensibly the same composition 
throiighout, L. Doncieux and J. Cuvillier : The 
Foraminifera of the lower Lutetian in the south of 
the Arabian desert. Georges Adam Kadson : 
Hereditary variations produced experimentally in 
yeasts. Starting with a single yeast cell, under the 
infiueace of the X-rays various new stable strains of 
yeasts have been obtained. These yeasts are so 
distinct that, if found in Nature, they would be 
classified not only as different species, but even as 
distinct genera. The distinctive characters have 
been maintained after several years of culture. 
Emile Mii^as : The indigenous cultivation of the 
potato in the mountainous regions of Morocco. The 
potato has been cultivated for a long period in the 
mountain regions of Morocco. In spite of the primitive 
methods, two crops a year with high yields without 
degeneration have been obtained. These results 
show the favourable effect - of cultivation at a high 
altitude. LeonBertin: The Oxysifomus of Bafinesque 
is a distinct form among the leptocephalian larvae. 
Alphonse Labbe : The silicogen function in the 
Silicoderms. James Basset, Stefan ^Nicolau and 
Michel A. Machebgeuf : The action of ultra- 
pressure, on the pathogenic action of some viruses. 
Jacques Parrod : The formation of hydrocyanic 


acid and urea by 'the oxidation of cellulose, in am- 
moniacal solution, at laboratory temperature. Mlle. 
HEiisNE Winogradsky : The nitrifying micro -flora 
of activated sludge of Paris. E. Gbasset ; Pre- 
liminary results on the treatment of human tuber- 
culosis by means of living formolised lysates of 
B.G.G. and tuberculous bacillus. 

Brussels 

Royal Academy {BulL Classe Sci., 31, No. 4, April 6). 

L. Godeaux ; (1) Besearches on the cyclic involutioiis 
belonging to an algebraic surface. (2) The order of 
the rational correspondences between two surfaces 
each of genus one. Th. De Bonder : Application 
of quantum mechanics to generalised statistical 
mechanics. L. Henriot ; Electromagnetic moments. 
A discussion of the vectors torque and momentor 
in Lorentz’s electromagnetic theory and a com- 
parison with the results of MaxwelFs theory. G. 
Bouligand : On certain linear classes of functions. 

M. WiNANTS : Solution of the problem (a©, IV, 1). 
J. Gehbniau ; Generalisation of the formulss of 
excess of W^eierstrass deduced from the theorem of 
independence of Hilbert - De Bonder . Yvonne 
Dupont : De Bonder’s thermodynamic synthesis 
applied to the Nernst and Ettingshausen transverse 
effects (2). Georgette S ghouls : Application of 
statistical mechanics to the thermodynamics of a 
gas. Theoretical considerations leading to a calcula- 
tion of the molar entropies of chlorine, bromine and 
iodine, allowing for the energy of vibration. J. M. 
Delfosse and B. Goovaerts : Baman spectrum 
of silicobromoform. Comparison of the Baman 
effect in silicobromoform with that in chloroform, 
bromoform and silieocMoroform. H. Wuyts and 
B. Vebstbaeten : Optical Analysis and rotatory , 
power of the glycothiodiazolines. M, Florkik ; 
Influence of the cryoscopic depression of the exterior 
medium on that of the blood and urine of Anodonta, 
B. Bosen and M. Desirant : Besearches on the 
molecular spectrum of selenium vapour. H. Sauv- 
ENiER : Some remarks on the subject of the inter- 
pretation of the shift towards the red of the spectral 
lines of nebulae. M. Nicolet ; Identification of the 
lines of neon in the spectrum of B stars. M. 
Legbaye : Note oii a particular fuel in the Fam- 
menian of the Couthuiu region. J. Melon : Analysis 
and optical properties of thoreaulite. 

Gens?a 

Society of Physics and Natural History^ May 16. M. 
Gysust : Copper minerals of Kinsenda (Belgian 
Congo) (2). Presence of two varieties of ohalcosine. 
Studying the minerals of Kinsenda (Belgian Congo), 
the author has observed two varieties of chalcosine, 
a blue chalcosine, isotropic, formed by hypogene 
replacement of primary bornite, and a white chalco- 
sine, granular, anisotropic, formed by supergene 
replacement of blue chalcosine and of chalcopyrite. 
E. Brinbr and M. Carceller : Catalytic action of 
oxidation exercised by ozone in the oxidation of 
hydrocarbons. E. Cherbulibz and B. Weibel s 
Action of sulphur on water below 100° C. and the 
geological significance of this reaction. P. Wenger, 

^ G. CiMMERMANN ' and C. Bzymowska : The gravi- 
metric micro -estimation of potassium in the presence 
of sodium by means of chlorplatinic acid. Th© authors 
specify the conditions of F. Emich’s micromethod 
for the determination of potassium in the presence 
of ten times the quantity of sodium, and have 
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establislied a micrometiiod based' on. the work of 
Smith and Gring. G. Cimmerma^-n and P. Wenobb ; 
The micro -estimation of zinc by means of anthranilic 
acid. The authors have worked out a rapid and exact 
micromethod based on the .use of this reagent. 

Likingrad 

. Academy of Sciences 2, No. 1, 1935). I. 

ViNOGEADW ; On approximation by means of 
rational fractions, having powers of total numbers- 
for denominator. V, Igistatovskij : The Laplacean 
transformation. ^ L. Radzishevseij s Contribution to 
.a,,ge,neral theory of linear functional equations. V. 
Kotradze : A generalised ‘principle of radiation’ in 
the theory of elasticity. L, Leibenson s (1) The 
theory of the turbulent boundary layer. (2) The 
energy form of the integral condition in the theory 
of the boundary layer. A, Mitkbvitch : The in- 
fiuenee of mechanical vibration on the subsequent 
manifestations of magnetic viscosity. V. Ipatjev and 
W. Tronev : The separation of metals of the 
platinum group by hydrogen . under pressure. M. 
Kabatshnik and M. Katznelson : Animation of 


Forthcoming Events 

[Jkteetings marked wiih an asterisk are apen to the ptAlw,J 

Sunday^ July 14 

British Museum (Natubab HisTOBy)^ at 3 and 4.30*— 
M. Burton ; General Tour of the Museum.* 


International Congress .io-r Scientific Ma..nag,bm:e,nt, 
July 15-19. — Si.xth Congress to be held in the ' Central 
HaU, Westminster, S.W.L 

July 15 at 12. Opening of the CongreM by H.R.H* 

the Prince of Wales. 


Official Publications Received 

Great Britain and Ireland 

Annual Report of tlie Coun-cii to the Members of the City anil 
Guilds of London Institute, to be ^ presented at tlie Yearly Meeting 
in May 1935. Pp. Mil +112. (London: Oreaham College.) 

The National Central Library 19th Anmia! Report of the Exeentivo 
Committee, 1934-35. Pp. 67. (London : National Central library.) 


alkaloids -with sodium and potassium amides. A. 
Klebanskij and K. ■ Chevychalo va : Sjuithesis of 
P-chlorpropionic acid by condensation of phosgene 
with ethylene. P. Borodin and M. Gadd ; An 
investigation of the radioactivity of the spi'ings of 
the Ilmen district and of Lake Turgoyak (South Urals). 
M. Claire : Some notes on the hydrogeology of the 
springs of the Ilmen district and of Lake Turgoyak 
(South Urals). V, Levshin and M. Alencbv : Be- 
searches on the phosphorescence of calcites. J. 
Salkind, S. Sonis and N. Blochin : Studies in the 
synthesis of vitamin A. ( 1 ) The action of magnesium- 
bromvinyl-acetylene on the p-ionone. (2) Biological 
properties of the product of synthesis. Z, ELatz- 
3snB3LSON : The sources of development of the latero- 
ventral part of the body muscles and of the tail 
muscles in Amphibia. Y. Bontchenko and IST. 
Medvedev : A case of dependence of success of 
interspecific hybridisation upon a single gene. 
Dontoho Kostoep ; Changes in karyotj’pes induced 
by centrifugation. V. Civinskij : The effect of 
fruiting upon transpiration. N. Kalabukhov : The 
physiological peculiarities of the mountain and the 
plains sub-species of the forest mice (Apodemus 
sylvaticua ^ Giscaticasicus Ogn, and A. sylvaticus 
’ mosquensis Ogn . ), 


Melbourne 

Royal Society of Victoria^ April 11. Austin B. 
Edwards : Three olivine basalt -trachyte associa- 
tions and some theories of petrogenesis. Investigation 
of the olivine basalt-trachyte associations in tliree 
Tertiary igneous provinces, in Victoria, at Otago in 
New Zealand, and at Kerguelen Island, supports the 
theory advanced by W. Q. Kennedy that alkaline 
lavas are the normal product of d^erentiation of 
an olivine “basalt magma, so long as there is no undue 
amount of contamination by contemporary syntexis. 
DesHication of basaltic magma by its assimilation 
: of calcareous sediments has not occurred io.' either 
■:of the three provinces. In the absence of an imme- 
.diately previous orogeny, such alkaline rocks will 


Other Countries 


U.S. Department of Agriculture. Technical Bulletin No. 408 : 
Biological and Ecological Factors in the Control of the Cekry lA»f 
Tier in Florida. By E. D. Ball, J. A. Reeves, B. L. Boyden and W. E, 
Stone. Bp. 66. (Washington, D.C. : Government Printing Oflke.) 
10 cents. 

Agriciiltiiral Experiment Station of tlie Rhode Maud State College. 
Bulletin 247: Blaekliead (Entero-Hepatitls) Investigations. By 
John P. Delaplane and Homer 0. Stuart. Pp. 10. (Kingston, E.I. ; 
Rhode Island State College.) 

Meddelelser fra Koinmissioncn for Danmarks Flskeri- og llavniiiclcr- 
sogelser. Sene Fiskeri, Bind 10, Nr. 1 : Cod Marking Experimesnto in 
the Waters of Greenland, 1924-1933. By Paul M. Hansen, Ad. S. 
Jensen and A. Vedel Tuning. Pp. 119. (Kobenhavn : C. A, Rtdtecte 


JD UX iiig*/ 

Zoologlca. Vol. 19, No. 3 : A Second List of Antillean Reptiles and 
Amphibians. By Thomas Barbour, Pp. 77-141. (New York : 

York Zoological Society.) 

Ceylon Part 4 : Education, Science and Art (G). Administratfon 
Report of the Marine Biologist for the Year 1934. By A. H. Malpas. 
Pp. G7. (Colombo : Government Record Office.) 10 cents. 

Kungl. Sjdkarteverket, Stockholm. Ergebnisse der Beobachtungen 
des Magnetischen Observatoriums zu Lovo (Stockholm) im Jahre 
1931. Pp. 95. (Stockholm.) 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Bulletin No. 87 : 1. On the Rotation of the Plane of 
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develop in continental region as readily as in an 
oceanic region ; but an orogeny appears to provide 
conditions favourable to large-scale assimilation of 
siliceous and argillaceous sedunents, with an accom- 
panying production of andesitic t3^es. 
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Chemistry and Citizenship 


C HEMISTS, like members of other professional 
classes, remind themselves from time to 
time that their vision should extend be^mnd their 
professional interests and services into the wider 
field of the eominiiiiity at large, so that they may 
bring tlieir ■ specialised knowledge to bear on the 
problems which their own actions have raised. 
Not that scdeiitific people are insensible to their 
duties as intelligent citizens — far from it ; but 
they tend rather to measure their own success or 
failure in adding to the general store of knowledge, 
or power, or welhbeing through spectacles which 
leave out of focus important considerations none 
the less real because they are awkward. The 
physician strives to save life and prolong it ; if 
he succeeds, we applaud him as indeed we should, 
for has he not contributed to human happiness ? 
But is it, or is it not, the business of the medical 
Ilian also to see that the effect of an increase in the 
expectation of life on, say, the vigour of the 
governing class, or the chance of employment, or 
the support of the aged, or the use of leisure, is 
properly examined ? And if lie takes up the study 
himself, since it is clearly impossible for him to 
refuse . medical aid to the sufferer, is he in any 
better position than his patient to help in the 
development of a scheme of education and social 
order suited to the new conditions which he has 
created ? 

To judge by one or two lectures which have 
recently been delivered, chemists are giving 
attention to the social effects of their own chemistry 
and industry. Having invented means of pro- 
ducing goods with less labour (although part of 
the displaced labour has been absorbed in new 
directions of their own devising), some at least are 
. wondering whether it is not after all their duty to 


do something rather more definite and vigorous 
about the social consequences. They are wondering 
whether the same amount of scientific study 
given to such disturbances of social equilibrium 
as is given to the material results of scientific 
inquiry might not have beneficial results in indi- 
cating the best directions of scientific develop- 
ment, as well as in alleviating the troubles which 
for all our science we have been unable to avoid. 
Thus Mr. W. M. Ames, in a lecture on '‘The 
Chemist and the Community” reported a little 
time ago in Chemistry and Industry^ advocates the 
scientifically planned State as the logical sequel 
of the application of science to industry. He wants 
to establish it without interfering with the freedom 
of leisure, and without forgetting (as he claims 
rationalised industry has almost forgotten) that 
human nature has its failings. He proposes, for 
one thing, a reduction of working hours, and 
deplores that such a proposition has been allowed 
to become a political question instead of being 
treated as a problem of industrial management. 
He finds it hard to say whether or not science and 
human nature would come to blows during the 
evolution of the scientific State — -for various 
reasons the information to be gleaned from the 
Eussian experiment is not very helpful to others — 
but he declares that two million unemployed is a 
price we cannot afford to pay for the pleasure of 
muddling along. 

Whatever we may think of the means available 
for its solution, there can be no argument about 
the problem. Each and every new scientific or 
industrial advance, whether it hrings a new source 
of employment, a desired or enforced leisure, a 
longer lease of life, or a quicker way of killing 
people, sets up ripples and echoes which it is our 
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biiBiness to trace l>efore they get. beyond control 
and threaten to involve oiir social fabric in revolu- 
tion instead; of ordered evolution. We cannot stop 
learamgs even to please ■ superior people who have 
persuaded ' themselves , that / too much natural 
knowledge is: antagomstic to their rules .for human 
behaviour. .They B,aturally prefer the latter 
(which admit of mani.pulation and alteratio.n) to 
the. former' ^which does not), and hence they 
complain that al this knowledge is doing us little' 
good.': 

Our thesis is that more information about the 
social relationships of science would help to 
restore our balance and would lead to better 
government as well as better science. What, for 
examplej is the proper attitude for scientific 
workers to take in relation to war ? The chemist’s 
part in modem warfare is popularly realised if not 
understood ; and it makes good journalistic copy 
when normal manufacturing processes become the 
production of secret explosives, and poison gas 
exudes finm every peaceful cauldron. Preparation 
for war does, however, call for the services of 
chemists, and Mr. R. Brightman, who a little 
time ago discussed at Manchester the place of 
professional organisations in society, asks scientific 
workers to formulate a definite ethical code 
towards preparation for war. In a recent issue of 
The Chemical Practitioner he points out that 
so long as there is real risk of war, the fullest 
resources of science should be used to make 
warfare efficient, economical and unlikely, but 
that ‘Vhile it might be accepted as part of the 
scientists’ general code that research work in 
connexion with general war needs was always 
legitimate, it might equally be held that research 
on agencies prohibited by international agreement 
or participation in large scale production of arma- 
ments -in peace time was illegitimate”. 

The trouble is that any such scheme, to be 
effective, would have to be universal ; unilateral 
action might well be a disservice to the cause of 
peace. What is the chemist to reply if he 
is asked to help in arranging protection for the 
civil population against aerial gas attacks ? Is he 
to point to the Geneva Protocol and hope for the 
best, or: is he to allow his natural humanity to 
overcome Ms faith in human nature ? TMs very 
subject of the education of the public in means 
for dealing with gas attacks was quite lately dis- 
cussed before the British Science Guild by Mr. J. 
Davidson Pratt, the general manager of the 
Association of British Chemical Manufacturers. 


The ■ question , of the worker’s duty in 

.relation to the preservation of and to the 

provision 'of military iieecBsities is obviously 
presenting doubts and diftieiilties to conscientious 
minds, which is all the mom reason why the whole 
matter should receive earnest attimtion by pro- 
fessional org.anisations of scientific workers. 

JIi’. Ames truly says that if at imy time the 
nation is drawn Into a war tlie cimiiiiBUs duty is 
the same as that of any other citizen ; but that 
duty should not prevent him using liis special 
powers and opportunities to strive with all his 
'might against the warlike frame of mind and to 
harness the spirit of adventure to combat evils 
and distresses which familiarity almost persuades 
us 'to ignore. He finds the nobler adventure in a 
determined effort to provide work for everybody, 
and in. doing so much he is doing more to under- 
mine the causes of imrost. 

Mr. Brightman thinks that aoieiitifie workers 
liave come . more and more to realise that, evc^n 
in its narrowest sense, scientific or professi«;maI. 
work is not something entirely apart from the life 
of society ; th,at it cannot be trul}^ isolated., and, 
that it has to be integrated into the general life 
of the community. One of the w^ly^ in which 
this could be done more effectively would— as 
we have suggested before — be through the 
medium of the Press and of broadeasti,iig. The 
social reformer gets ample opportunity for ad- 
vocating his ideas for promoting the public 
advantage ; his schemes for abolishing this and 
nationalising that. But the chemist (i,f we may 
take him as an example) speaks mostly tlirotigh 
his own journals to his own people. It is necessary 
to impress on the public mind a pic;tiirc‘. of science 
in the making and science in a.ppli(;atiom to 
illustrate the aims, ideals and methods so fiiiiiliar 
to the scientific worker but so little understood by 
the commercial public, to discuss the ways in 
which this new knowledge is being used, or might 
be used for the public good, and to examine with 
equal candour the possible repercussions wliich 
we would rather avoid. It is of no use trying to 
plan an unwiUing State ; . nor will the State be 
willing until it understands a great deal more of 
the minds and the methods to be utilised. .But it 
is learning by precept and by trial-and-error 
where organisation may ,.use.fully. operate to,. the 
public profit, and where it, still seems best not to. 
limit individual freedom. . The more it knows— 
not about -chemistry, for example, but about the 
.part which chemists play in national life— the 
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iiK^re will it be realty to listen to their advice ; 
iind the more study the commimity,. the 

more fit will they he to tender it. 

Researidi workcTs {‘aiiiiot he a class apart, in 
this iriodern world : they must mount the plat- 
form and advertise their wares. Individuals who 
have tin* ahility as well as the knowledge can 
seek to use the* popular Press as their tribune — 
and the Press will be willing enough if they 
attract rea.ders a science news service such as 
lias been, operating in the United States of America 
fijr, so.me years, past might be set up by a com- 


bination of professional organisations in Great 
Britain ; and the universities might organise a 
comprehensive service in co-operation with the 
broadcasting authorities. 

In any event, we shall not make the mistake of 
crying science as a panacea for all ills, for there 
are few of us who do not set great store by the 
preservation of moral and spiritual values ; but 
we feel that in our scientific work we are carrying 
a responsibility which we cannot adequately dis- 
charge without public assistance in the widest and 
least mercenary sense of the term. 


The Foundations of Modern Science 


A History of Science, Technology and Philos- 
ophy in the i6th and 17th Centuries 
By Prof. A. Wolf, with the co-operation of Prof. 
Dr. F. Dannemanii and A. Armitage. (History 
of Science Library.) Pp. xxvii+693d-68 plates. 
(London : George Allen and Unwin, Ltd., 1935.) 
.net. 

T he book before us deals not only with pure 
science, hut also with technology and 
philosophy. It is thus able to place science in a 
frame of other knowledge, and show the relations 
and cross-connexions between them. This method 
is desirable, indeed necessary, if a true appreciation 
of the picture is to be obtained. The early develop- 
ment of modern science was inevitably influenced 
by the philosophic environment in which it grew, 
and gained much by the gradual improvements in 
scientific implements, and by the problems thrust 
upon science by medicine and technology. 

It will be seen how wide is the field which Prof. 
Wolf sets out to cover. It comprises several sub- 
jects not usually included in histories of, or 
treatises on, science — an extension which certainly 
adds to the interest of the whole. But this volume 
is but part of the scheme. In the preface 
w^e read : 

“The present book is complete in itself. It is, 
however, intended to be only an instalment of a 
complete history of science. The author proposes 
to deal with the eighteenth and nineteenth 
centuries next, and then with ancient and mediaeval 
times. But each volume will be as nearly as 
possible self-contained.’' 

This extract serves to place Prof. Wolf’s work 
between the encyclopaedic “History of Science” 
of Dr. G. Sarton and the various specialised 
histories of particular branches of science on one 


hand, and single volume histories of science on 
the other. 

The two centuries under review open with 
scholasticism still a power, though a waning power, 
in the intellectual world. Scholasticism reached 
its zenith in the thirteenth century, when the 
acute mind of St. Thomas Aquinas put together a 
logical, and within its limits, a complete scheme 
of existing knowledge, based on the Christian faith 
as interpreted by the Roman Church, and Nature 
as described by Aristotle. Accepting these two 
authorities, the scholastic philosophy seemed to 
the late Middle Ages to follow by deduction both 
logically and inevitably. This is what Whitehead 
means when he describes modern science, which 
is primarily inductive and not deductive, as “a 
recoil from the inflexible rationality of mediaeval 
thought”. Wolf criticises this pronouncement, 
saying that “due regard for the stubborn facts of 
observation is an essential part of any thorough- 
going rationality”. Here, I think, he somewhat 
misunderstands Whitehead’s meaning. But he is 
right in pointing out the influence of the 
P 3 rthagorean emphasis on number in forming the 
thought of Copernicus and Kepler, though he 
seems to miss the point that this “earlier Greek 
tradition” persisted through the Middle Ages, filrst 
as the leading philosophy, and then as a survival, 
underlying, as an alternative, the prevailing late 
medieval Aristotelianism. 

Although Aquinas himself was ready to con- 
sider the possibility of a moving earth, the 
geocentric theory, in the minds of lesser men, had 
become part of scholasticism. Thus the Copernican 
revolution was not only a simplification, and there- 
fore a mathematical improvement, on the cycles 
and epicycles of Hipparchus and Ptolemy, but also 
a threat to reduce the earth, the home of man, 
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from its' central throne. to the hnmbier rdle of one . 
of the , planets. Luther and. his. reformers opposed 
it , from, the , beginning., and Catholic theologians 
only allowed ' .it as a m.atheinatical speculation. . 
Hence, when G-alileO' con.firm,ed it as physical ■ 
reality by astronomical, observations, and, greatly 
daring, set out fo.r Rome to convert the Papal . 
Court ' to Copernicanism, both scholastic - philo- 
sophers and orthodox cardinals would have none 
of it. 

Galileo’s work in founding dynamics, if less 
spectacular than his discoveries in astronomy, w^as 
perhaps of even greater importance. Prof. Wolf 
gives a good account of this w’ork taken in isolation. 
But here, as elsewhere in the book, there seems a 
certain want of appreciation of the connexions and 
cross-connexions which bind together the wnrk of 
several men. As Mach pointed out, the funda- 
mental dynamical investigations of Galileo, 
Huygens and Newton really mean the discovery 
of only one principle. It was an accident of 
history which caused force and momentum to 
seem simpler and more primary than Huygens’ 
ideas, equivalent to our modem concepts of work 
and energy. 

The chapter on scientific academies shows the 
great help given by them, through the association 
of men of science, to the early development of 
natural knowledge, and the account of scien- 
tific instruments makes clear the dependence 
of accurate measurement on the skill of the 
technician. 

The story of the construction of the great 
Newtonian synthesis, in the more recent light 
which has been thrown on the points at issue, is 
W’^ell set forth in Chap. vii. The revolution in 
science begun by Galileo was thus, in all essentials, 
completed. Not until the present age was so 
complete a change in outlook produced in one 
lifetime and recognised as such by the instructed 
world. The full repercussion of Newton’s work on 
philosophy was not felt until the eighteenth 
century, and is therefore outside the scope of the 
present volume, but the scientific effects were 
overwhelming and immediate. 

The development of mathematics went hand in 
hand with the development of astronomy, and, if 
other branches of physics began each in isolation, 
they were preparing for mutual inter-action at a 
later date. Light was examined by Kepler, who 
gave a geometrical explanation of the telescope; 
Snell, who hit on the true law of refraction; 
Fermat with his principle of minimum time of 
passage which connected Snell’s law with the 
velocities ; Grimaldi, who first suggested seriously 
the wave theory of light; Huygens, with the 
principle that each small element of a wave front 
acts as the centre of an elementary wavelet ; and 
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Newton, -who first gave the true thcor}^ of tiie 

colours of the spectrum. , 

Until the seventeenth century, little or no cicar 
distinction was made beivTcen hc^ai, fire and 
and throughout that century there was con- 
troversy whether heat was esscuitially '‘fire atoms" 
.or molecular motion — indeed Robert Boyle, who 
in general upheld the view that heat was 'The 
super-induced commotion of small parts” of bodies, 
explained the gain in weight of a metal on calcina- 
tion by the absorption ‘'of atoms of fire”. For a 
consensus of opinion about the nature of lieat, 
men had to wait for Joule in the nineteenth 
century. 

The vibrations of sounding strings were studied 
by Galileo, who realised that the period of vibra- 
tion is the determining factor in the pitch of a 
musical note. The velocity of sound was measured 
by Gassendi and others, - while Guericke, after .. 
inventing the air pump, showed that sound would 
not travel through an exiiausied space. 

The modern e.xperimental science of magnetism 
and electricity was founded by Gilbert of Col- 
chester. Descartos attempted to explain iiiagnetism 
by an application of his general theory of vortices, 
hut, except for various observations on the 
mariner’s compass, not m.uc.!i more wm done 
during the period. 

Meteorology, like other sciences, depends on 
suitable instruments, and until the invention of 
the thermometer, barometer and rain gauge, 
nothing much could be done. But with them a 
number of continuous meteorological records were 
made in the seventeenth century. Among the 
navigators, William Bampier made observations 
on wands and ocean currents, wiiEe the physicists 
Halley and Hooke speculated as to causes. 

At the beginning of the period, dieinistry was 
subject to three main tendencies : (1) tlie al- 
chemists’ search for the philosopher's’ stone : 
(2) the use of chemical remedies in inediciiu\ 
especially by Paracelsus ; (3) the need of chemic*a,l 
knowledge in the mining industry. This hist 
subject is of gieat interest ; it is not often mtun 
tioned, and Prof. Wolf does right to bring it: 
forward. As regards chemical theory, until Robert. 
Boyle published the “Sceptical Chymist” in IGtU,. 
it was a mass of : confused not.io.ns, in which 
explanations were sought in ilristoteliaii ' terms of 
occult qualities or ‘substantial forms’. Boyle 
was followed by Lower^ and Mayow, wlio 
combined chemical with physiological researches, 
and did much to elucidate the process of 
respiration. 

After chapters on geology and geography, we 
come to the biological sciences, ■which, subordinate 
to medicine at 'the .beginning of the period/ won 
an. independent place in its course. A quite neW' 
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field of research was opened up by the invention 
of the microscope, while physiology was revolu- 
tionised by Harvey’s discovery of the circulation 
of the blood. Thus Prof. Wolf passes to medicine, 
with an account of the most famous physicians 
of the time. 

The chapters on technology show that, during 
the period under review, “science learned from 
existing technical methods rather than taught 
them”. The converse effect only became generally 
important at a later date. But the accounts of 
agriculture, textiles, building problems, mining 
and mechanical engineering illustrate the gradual 
application of more systematic methods in in- 
dustry. These accounts are accompanied by copies 
of many contemporary prints. 

The chapter on psychology perhaps suffers 
somewhat by being placed before and not after 
that on philosophy. The chapter on the social 
sciences contains interesting reproductions of early 
Bills of Mortality and other examples of the intro- 
duction of statistical methods into the study of 
social phenomena, while it is shown that the 
problem in practical economics which occupied 


the statesmen of the time was based on the idea of 
increasing national wealth by a “favourable 
balance of trade”, whereby not only necessary 
commodities but also an excess of precious metals 
might come from abroad. 

The final chapter traces the formal separation 
of science from theology and then from philosophy, 
and their mutual reactions when each was pursued 
by methods of its own. In this chapter more might 
have been made of the fundamental change 
wrought by Galileo. His work replaced the 
homocentric philosophy of scholasticism, with 
space and time as unimportant categories, by a 
return to the concepts of Democritus, who 
visualised reality in terms of atoms and a void, 
and reduced the quahties of colour, sound, taste, 
hotness and coldness to mere sensations in the 
observer’s mind. The rest of the chapter traces 
well the thought of such men as Bacon, Hobbes, 
Descartes, Spinoza, Locke and Leibnitz, and ends, 
as a book on seventeenth century science should, 
with Newton. Prof. Wolf is to be congratulated 
on a volume, which, if not perfect, is yet a notable 
achievement. W. C. D. Dampiee. 


The Salamander 


The Anatomy of the Salamander 
By Dr, Eric T. B. Francis. With an Historical 
Introduction by Prof. F. J. Cole. Pp. xxxi4- 
381+26 plates. (Oxford : Clarendon Press ; Lon- 
don : Oxford University Press, 1934.) 25s. net. 

S ALAMANDER is a name not unknown to folk- 
lore, mythology or even slang. Henceforward 
it must be more than a nominal acquaintance of 
every zoologist, without distinction of creed or 
class, for Dr, Francis has given us a book with 
a much wider appeal than its title would suggest. 
In his preface the author says that : “Its intention 
is to provide a general account of the anatomy 
and morphology of a tailed Amphibian — ^the 
Salamander, which shall, within limits, be com- 
parable with the work of Ecker and Gaupp on its 
ecaudate relative — ^the Frog”. There can be no 
doubt of his successful achievement of this object, 
and the two works are not only comparable but also 
complementary ; the easiest way of discovering 
the latest morphological nomenclature and the 
most recent views on the homologies of anuran 
structures is to compare the relevant sections in 
the two books. ■ ‘ ' 

The system of the two is essentially similar. 
Each group of organs is considered separately, its 


components being described fully but concisely, 
and illustrated by numerous clear, diagrammatic 
figures ; following each chapter are the pertinent 
references. But although the system is similar, 
there is one very important difference in the 
descriptive methods. Dr. Francis is never didactic, 
and in any instance where there are differences 
of opinion an impartial summary of the conflicting 
points of view is given. Though the book is 
primarily intended for the amphibian morpho- 
logist, whether student or teacher, it is these 
critical summaries, and the references, which 
render the volume so useful to other vertebrate 
zoologists. 

The bibliography contains no less than 840 
titles (of which only four per cent have not been 
personally examined by the author) and, though 
this testifies to the enormous amount of work 
which has previously been done on the subject. 
Dr. Francis is no mere literary compiler. There 
are numerous original observations, and the author 
has personally investigated all the structures he 
describes. Modern technical methods have been 
utilised to check the findings of earlier workers/ and 
special or new methods are described where they 
have been found particularly suitable. 

No work of this magnitude can be perfect in 



every way. The arrangement of nearly ali the 
.figures on a series of . plates at the end of the 
Yolunie does not make, for ease of reference, 
especially as m.any of them are exceed,ingly 
intricate ; to follow the text in one place, the 
figure in another, and find the meaning of an 
abbreviation on the plate (there are more than 
nine pages of these, abbreviations) is no .light task. 
Again, the taxonomic and zoogeographical chap- 
ters are disappointing, for nothing is said of the 
num.erous described subspecies of the salamander 
and only three Varieties’ are recognised. What 
the author’s concept of a Variety’ may be is not 
explained, but as the Var . molUrP is said to occur 
all over the Iberian Peninsula side by side with 
the ‘Forma typica^ it is presumably not the same 


Modern Views 

Magnetism and Matter 

By Dr, Edmund C. Stoner. Pp. xv +575. (London : 
Methuen and Co., Ltd., 1934.) 2l6\ net. 

D r, STONER and all physicists interested in 
magnetism are to be congratulated on the 
appearance of this admirable monograph. In 
1926, the author published a hook on the same 
subject, '‘Magnetism and Atomic Structure”. The 
present treatise, far from being merely a revised 
edition of its predecessor, is practically an entirely 
new work, in which full justice is done to the 
considerable progress resulting from experimental 
and theoretical research in the course of the last 
ten years (electronic spin, quantum mechanics, etc.) . 

After a historical introduction, which makes 
delightful reading, short accounts are given of the 
necessary theoretical tools of classical and quantum 
physics in Chapters ii and v respectively, Chapter 
iii giving a lucid exposition of experimental 
methods and Chapter iv describing earlier results 
and theories (Ewing, Curie, Langevin, Weiss). 
After three chapters on the Zeeman effect (in 
atomic spectral lines only), magnetic deviation of 
atomic rays and gyromagnetic effect, an extensive 
review is given of diamagnetism (Chapter ix, pp, 
251-279), paramagnetism (Chapter x, pp. 280-349) 
and ferromagnetism (Chapter xi, pp. 350-437), the 
author’s interest being everywhere harmoniously 
divided between the exposition of facts and 
of their theoretical interpretation. Then follows 
an account of Kapitza’s measurements in very 
strong fields (Chapter xii), of molecular magnetism 
(Chapter xiii) and of the magnetic properties of 
metals and alloys (Chapter xiv). The work ends 


as a subspecies. No explaiiaiioii of the use fij 
name mdkri (the date of whieii is wrongly given 
1896 insteml of 1889) in pn+orciioe tiie oidor 
galliam is offered, ami the map Hhowiug I lie 
as occurring in, Balearic Islands. Sicily, i rote 
and .Cyprus is very misleading. But, since thesr* 
chapters are merely incidental to the iiiaiii tlicim*. 
and are, moreover, merely repetitions of iiiisiaki-H 
by other workers, they flo not sc^rioiisly fltlrmi 
from the value of the })ook its primary purposto 
There are also some slips (.such, for example, as 
in .references 779-781, where the mitliorfs naiiie 
should read ’'‘Werner” instead of ”Weliky”), 
which will prove troublesome to the student, and 
though trivial in themselves are blemishes on an 
otherwise admirable piece of wi->rk. 


on Magnetism 

with useful appendixes and. a.n extensive 'a.iitlior- 

and subject-index. 

With a vast subject such as magnetism, it is 
often a very difficult <|ueBtiori to what extemt 
■experiments and, theories claim a general scientific.^ 
interest. The author’s choice in thi.a respect .is 
very much to be admired indeed ; his own im- 
portant contributions to the theory, fo.r example, 
have been presented in the same objective manner 
as those of others, and he has shown a very wise 
self-restraint in practically leaving out siicli sub- 
jects as magneto-optics and iiiagiieto-electricity.. 
At the same time, the reader gets a vivid, im- 
pression that magnetism is a very living hraiich 
of physics nowadays ; maiiy of the theories recordml 
still bear a strongly speculative chara,cter, hut i he 
way in which it is done adds highly to the (‘harm 
of the book. Consequently objections whii*!i here 
and there can be raised may easily he due to 
personal taste. 

The ■ classical discussion of tlie eiierg\- of a 
magnetised body in Chapter .ii is, in the reviewer's 
opinion, scarcely a ' satisfiictory basis for tire 
general laws which are derived from it. More 
attention might perhaps have been directed to 
the calculations of Pennej?* and Sclilapp, whieh 
give an important contribution towards the under- 
standing of the wide applicability of Weiss’s law 
in paramagnetics. As regards anisotropy of ferro- 
magnetic single crystals, itds questionable if the 
current ato.mistic explanation of this phenomenon 
can withstand the touch of criticism. Remarks 
like these, however, if valid .at all, do not affect 
the intrinsic merits of Dr. Stoner’s excellent book. 

H. A. K. 
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Veterinary Helminthology and Entomology: 
the Diseases of Domesticated Animals caused by 
Helminth and Arthropod Parasites. ' By Prof. H. O. 
Monnig, Pp, xvi + 402. (London: Bailliere, Tindall 
and Cox, 1934.) 30^. 

Pbof. Monnig, who is professor of parasitology in 
the Veterinary Faculty of the University of Pretoria, 
is well -qualified to write a work of this character. 
The aim of his book is to give an account of the 
helminth and arthropod parasites of domestic animals 
and, at the same time, to stress those practical 
aspects of the subject most useful to the veterinarian. 
The morphology of the parasites concerned is dealt 
with in a general way and sufficient account is given 
about their general characteristics to enable specific 
parasites to be identified. The parasitic diseases 
themselves and their treatment come in for rather 
fuller consideration. The chief parasites of the 
common domestic animals of the world, and also 
kindred creatures affecting fur -bearing mammals, are 
included. If important parasites have been omitted 
it is only because, the author states, discrimination 
on this subject is difficult on the basis of existing 
knowledge. 

The book is divided into four parts or sections, of 
which Sections I and II are brief (they occupy 
together less than 22 pages) and are mainly intro- 
ductory. Section I is concerned with the general 
subject of parasitism, resistance and immunity, 
pathogenicity and kindred topics. In Section II 
methods of preserving and mounting material are 
described, but the part is devoted more especially 
to clinical methods of diagnosing parasitic diseases. 
The longest part of the book is Section III, on 
helminth parasites (more than 230 pages), while 
Section IV, on arthropod parasites, occupies about 
133 pages. The author evidently favours the 
helminths more than the arthropods, and their treat- 
ment is often more detailed, apart from the fact that 
they include the larger number of species of veterinary 
importance. 

The subject matter of the book is well arranged 
and thoroughly up to date, while the illustrations 
are admirably clear and well executed and the 
majority of the figures are new and original. The 
book will undoubtedly well serve the purpose 
intended, and should meet the requirements of both 
the student and practising veterinarian. It should 
also be on the shelves of zoological libraries. 

Qualitative Analyse mit hilfe von Tiipfelreaktionen : 
theoretische Griindlagen, praktische Ausfuhrung 
und Anwendung. Von Dr. Fritz Feigl, Zweite, 
verbesserte und vermehrte Auflage. Pp. xii4-513. 
(Leipzig : Akademische Verlagsgesellschaft m.b.H., 
1935.) 28 gold marks. 

It is gratifying to note that the second edition of 
this invaluable guide to ‘spot’ tests has been pub- 
lished within four years of the first edition (reviewed 
in Hature of December 12, 1931), and that it has 
not been necessary to raise its price, in spite of 
the fact that it has been enlarged and partly re- 
written. Actually, the number of pages has been 
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increased by more than thirty per cent, much of the 
inerease being necessary to include work, published 
and unpublished, carried out in the author’s own 

laboratory. 

Besides covering in the most detailed manner 
every variety of spot test for inorganic and for 
organic substances, the book contains 116 pages of 
theoretical discussion, under which head are con- 
sidered complex -formation, co-ordination of elements, 
poly-acids, catalysed and induced reactions, the 
various groups ‘specific’ to particular metals and so 
on. Many of the tests appear twice in the book, 
according to whether A is used as specific for B, 
or B as specific for A. At the end of the book is 
found a tabular summary covering ten pages, an 
author index covering nine, and a subject index cover- 
ing nearly nineteen. The utility of the book should 
secure for it a wide public, quite apart from its 
inevitable appearance on the book -shelves of every 
micro -chemist. A, L. B. 

War Office. Textbook of Mechanical Engineering 
Pp. xv-f690+xx. (London : H.M. Stationery Office, 
1934.) 125. net. 

This is the best twelve shillings’ worth of information 
on mechanical engineering we have ever come across, 
and it is scarcely possible to conceive a better guide 
for the young engineer. In it theory and practice 
are combined in an admirable manner, and it is full 
of those ‘wrinkles’ which only the experienced 
engineer can impart. It covers workshop practice, 
all the ordinary types of reciprocating steam, petrol 
and oil engines, boilers, power transmission, lubrica- 
tion, air compressors and refrigeration. There are 
diagrams, tables, charts, bibliographies and a good 
index, and the information is conveyed with an 
economy of language which sometimes reminds one 
of the drill shed. The production of the book it may 
be presumed is the result of team work, but it is 
quite evident that a good deal of credit is due to 
the editor, whoever he may be. E. C. S, 

A Guide to the Constellations 

By Prof. Samuel G. Barton and Prof. Wm. H. 
Barton, Jr. (McGraw-Hill Astronomical Series.) 
(Whittlesey House Publication.) Second edition. 
Pp. x 4*74. (New York and London : McGraw-Hill 
Book Co., Inc., 1935.) 155. net. 

The first edition of this atlas was noticed in Natijbe 
of November 10, 1928 (p. 723). In the new edition 
the authors have made slight alterations to the text, 
necessitated by recent developments such as the 
discovery of Pluto. The charts themselves appear to 
be unaltered, and the opportunity has not been taken 
of introducing the new constellation boimdaries as 
defined by the International Astronomical Union. 
This, however, is of minor importance to the class 
of readers for whom the book is intended, and who 
will find it not only an excellent help in becoming 
familiar with the constellations but also a trust- 
worthy source of elementary astronomical informa- 
tion. 
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NATURE 

The Medical Curriculum in Great Britain* 

University anb other Qualifications 
Training and Examinations 


E ngland has been hearing a great deal 
about the training of medical practitioners. 
All through the spring months ran the long drawn 
examination by. a Committee of the Honse of 
Lords of the evidence for and against the bill 
proposing that osteopaths should be accepted as 
medical men. The bill was withdrawn, and it 
may be hoped that the lay public accepted that 
decision with satisfaction, though it is doubtful 
whether they could follow the arguments of the 
medical experts who sought to emphasise the 
essential value of what was given by the orthodox 
medical curriculum in training the practitioners 
whom the country requires for its manifold 
services in matters of public and private health. 

Now, immediately after the ending of this 
debate, comes a report of high authority con- 
fessing that the medical curriculum itself is in 
need of amendment, and proposing substantial 
changes. The fault here is of a very different 
nature and the contrast should be noted. The 
osteopath sought to be accepted as a medical 
practitioner on a scanty curriculum bent around a 
fundamental hypothesis of the cause of all diseases 
which had no relationship to the steady advances 
of scientific knowledge in biology. 

Orthodox medicine moves forward in close 
harmony with every advance in modern science, 
gaining understanding of disease and power to 
control it from the physicist, the chemist, the 
zoologist, indeed from all except the successors of 
the old astrologist. Each such step forward in 
medical knowledge may mean the chance of its 
application to some individual patient, and the 
teacher of medicine, thinking of those patients 
whom Ms students may have * to tend, feels his 
duty to be that no detail of possible value shall 
be omitted. So the student’s memory is over- 
burdened and he loses thoughtful education. 
The medical curriculum is not too scanty but 
too full. 

The need for a revision of tMs curriculum — a 
rationalisation to use the latest phrase from the 
world of industry— -has been urged again and 
again, by students as well as by teachers. There 

Eeport of tlie Conference of Eepresentafcives nominated by the 
Universities of Oxford, Cambridge and London, the Uoyal College 
of Physicians of London, the Iloyal College of Surgeons of England, 
and the Society of Apothecaries of London, on the Medical Currictilmn. 
Pp. ii+34. (London: University of London, 1935.) 


seems to be a greater difficulty in planiiliig a 
course that shall combine education of a uiiivensity 
■t 3 rpe with adequate vocational training in the 
subject of medicine than is mot with in eiiginoering, 
chemistry or law. The medical man, wiien €|iialifiod 
b^-" the final examination, is expo,cted to lie ablt^ In 
his independent judgment and kntnvledgi^ to 
handle rightly one and all of the jjraetical pro!)- 
leins that may arise in human illness. Then^ 
is no later stage of apprenticeship for him, 
and the routine training must be ihort>'iigh and 
exact. 

The general scheino of this training in its minimal 
form is outlined by the General McTiieal Council, a 
body which does not itself examine candidate's or 
gi'ant diplomas. Each university is free to arrangf^ 
its own course of instruction and its examiiiati<«i8 
for its own degrees, provided that the standard for 
the latter does not fall short of the miiiimimi pre- 
scribed by the General Medical CouiieiL Outside 
London, this freedom has been used from time to 
time ill remodelling the courses of medical educa- 
tion, and quite easil}?- because each university 
could assemble its teachers and decide upon an 
agreed policy. But London in its hugeness was 
confronted with peculiar difficulties. The Uni- 
versity of London contained not one but tivelve 
medical schools, all teaching for the University 
degree but with teachers who until recent yoa-rs 
did not feel inclination to obey a central University 
authority. Side by side with the University in tins 
metropolis was another examining, but not 
ing, body with power to grant a qualifying dipioiiia-, 
that of the Royal College of Physicians and Royal 
College of Surgeons. TMs Conjoint Board diploma 
was governed by its own curriculum, arranged in 
complete independence of the University of London 
and with its examinations graded in such a way 
that almost all the University of London students 
found it advantageous to take the Conjoint 
Diploma first, despite the additional and heavy 
fees entailed ; and then a large proportion of them 
never troubled to complete their University course. 
With this alternative road to a vocational qualifi- 
cation l 3 dng open to its , students, the. University 
lost full liberty to make its own decisions; as^, to the 
training of these men. 

■An added complicatiGii. came, from the medical 
schools of Oxford and Cambridge. These Umversitie:S 
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granted a medical degree, but taught only the 
pre-clinical subjects. Almost all their students 
went for climcal training to London, to be taught 
in the curriculum of the University of London, 
Cambridge was eager for changes in the course of 
training, but its hands were tied because it had 
no power to change the routine of teaching in the 
London schools. Moreover, any alteration in its 
final examinations which might introduce diiB- 
culties for Cambridge students was open to the 
danger that they would simply cease to present 
themselves for the Cambridge degree. For the 
Cambridge and Oxford men, like those of the 
University of London, almost ail secured their 
position in practice as early as possible by taking 
the separate Conjoint diploma of the Royal 
Colleges. 

While Oxford and Cambridge were thus hindered 
in their desires for reform of the curriculum, 
London also lost some of its freedom for inde- 
pendent action owing to the presence of the 
students whom it welcomed from the older Uni- 
versities. These men were not registered as 
students of the University of London, but Oxford 
and Cambridge would have felt the discourtesy if 
London had introduced large changes in its 
curriculum without inquiring how such changes 
would affect the course of clinical studies ordained, 
though not taught, by the two Universities for 
their students whom they sent to London. The 
only body that was really free for independent 
action was the Conjoint Board. It arranged a 
good practical curriculum and a sound clinical 
examination, though on the simple lines of a 
vocational training. Its demands could be less 
than those of a university, and it was in the 
position of established strength. Two thirds of 
the London students were content with the 
diploma of the Royal Colleges and never com- 
pleted the University course. . 

These obstacles to independent action have 
been surmounted in the only possible way. In 
1932 the Senate of the University of London 
invited the Universities of Oxford and Cambridge, 
the Royal College of Physicians of London and 
the Royal College of Surgeons of England to 
appoint representatives for a conference on the 
defects of the medical curriculum. The proposal 
was received with good wiU and friendliness by 
aU. An executive committee was appointed, and 
in two years the Report of the Conference was 
issued, on April 30, 1935. Though so many bodies 
and so many different subjects in medical educa- 
tion were represented, the work of the Conference 
and of the Committee went forward so quietly 
that little discussion of the questions was excited 
outside the Conferenceyitself, and the Report is 
signed with agreement of all its members. It is 


an excellent document, and the acceptance of its 
main recommendations and especially of its spirit 
by the university and other authorities concerned 
would improve notably the education of medical 
students in the metropolis. The number of the 
latter is larger than is commonly realised. The 
Medical Register shows a total of about 1,500 men 
and women accepted each year as newly qualified 
doctors. Approximately one half of this total 
for the whole of Great Britain receives clinical 
training in London. The Report has a larger 
responsibility than even the names of Oxford, 
Cambridge and London might suggest, for it con- 
siders the education of half the medical men 
in Great Britain. 

The Report emphasises one leading principle, 
that education of intelligence is required, so that 
the student’s mind may “acquire that kind of 
culture which survives the forgetting of facts”. 
Again and again attention is directed to the 
excessive loading of the memory with details for 
the purpose of passing some examination which 
stands as a high fence before the student can pass 
from one closed field of the curriculum to another. 
Many of these facts resemble the leaden weights 
which a horse must carry for a handicap race, 
useless and discarded as soon as that particular 
race has been run. The Report aims at lessening 
the isolation of one field of knowledge from 
another in the progressive curriculum, seeking for 
example to carry physiology onward to help in 
experience at the bedside, while bringing illus- 
trative material from the hospitals into the pre- 
clinical years to emphasise the aim of physiological 
or anatomical studies. The hope is to produce the 
trained intelligence, and the memory which is 
exact in that which must be remembered for the 
sudden needs of action or decision in medical 
work, but is not burdened with those innumerable 
details of secondary importance which any intel- 
ligent person would know how to find in a book 
when he needs them. That type of mind will not 
be produced unless the work of the curriculum 
allows reserve energy and time for thought. A 
Hghtening of the load as well as a modernisation 
of its content is required, and it is essential that 
the recommendations of the Report be judged 
with close attention to this primary need. 

The Report does not suggest any change in the 
total period of medical studies for qualification, 
namely five years, or in its present division of two 
years for the preclinical period (anatomy, physio- 
logy, etc.) and three years for clinical studies. 
But the intermediate subjects of the preclinical 
years are to undergo some change. Anatomy and 
physiology, with biochemistry, will both receive 
rather less of the student’s time, and they are to 
be illustrated towards the end of the period by 



examples of derangement of normal structure or 
function as seen in hospital praetice. In both 
subjects it is directed that the examinations shall 
not involve “biiidensonie niem;orisation of detaiF', 
structural .or otherwise, but shall rather test the 
student's grasp of principles. Professors of anatomy 
and physiology are not likely to be dissatisfied 
with this. Their own courses of academic training 
for higher degrees in these subjects have generally 
been distinguished from that provided for medical 
students by the emphasis laid in examination on 
the comprehension and intelligence of the candidate 
rather than on a routine load of information. It is 
the type of medical examination hitherto in vogue 
which has insisted on minute topography or 
memorised physiology. But in one respect the 
physiologists until recently have been to blame, 
since they were slow to meet the needs of medical 
students by illustrating their science through 
observations on man or even on the mammal. It 
was once said that physiology never taught the 
essential facts of the catamenial period because 
menstruation did not occur in the frog. That 
reproach now belongs to past history. 

Pharmacology is also eased, by attaching the 
subject to physiology, abolishing its special 
examination, and no longer requiring at this pre- 
clinical stage the purely artificial knowledge of 
doses of drugs and their therapeutic applications. 
But the leisure time that may perhaps be gained by 
changes in these three original subjects of the inter- 
mediate course is not left idle. Two new subjects 
are to be introduced, each on a minor scale. The 
first is an admirable choice, psychology or, as it 
might better be termed at this stage of the cur- 
riculum, the physiology of the mind and emotions. 
Eight lectures, presumably without practical ex- 
periments, arc to be given and not to be followed 
by an examination. Medical psychology and psy- 
chiatry form a subject of immense importance both 
in the therapy of patients, whether physically ill 
or mentally afflicted, and in public health. But 
the subject has grown up in its own house apart 
from the so-called exact sciences. The medical 
student does not make acquaintance with it until 
near the end of his clinical training, and then too 
often in only a perfunctory way that makes him 
fail to grasp its high importance. In his clinical 
period he soon discovers that much of what is 
taught to him on any question in the wards lacks 
rigid scientific proofs, and he becomes habituated 
to a different set of values in the art of medicine. 
BsychGlogy exists to him only in that later en- 
vironment. The subject cannot but gain in 
strength if it is shown to be capable of a scientific 
exposition that will endure comparison with 
that of physiology, and its obvious interest 
may then prove powerful enough to determine 


some of the best of the younger men to dc‘.vote 
their lives to the advancement of the Hcicmn* 
of mental diseases, a recruit nnuit that is s<irc*l\’ 

needed. 

The second new subject to be introrliicetl is emr 
which definitely links the preclinical with the 
clinical subjects, namely pathology in it.s giiiiTai 
aspects including bacteriology. This is to Im* 
studied in the last two terms of the pnulinical 
course, and with such seriousness that an examiiia- 
tion in it is to he grouped with those on aiiatoiriy 
and physiology at the end of the preeliiiiea! course*. 
This introduction is. also a reasonable and good 
choice, for it prepares the student to think scienti- 
fically of disease by comparison with normal 
anatomy and physiology ; but witli the examina- 
tion added it most emphatically cannot be regarded 
as a lightening of the curricuhiin at this stage.. Tlu* 
general conceptions of pathology do not follow 
directly from the knowledge of normal a,natcm!y 
and physiology, Tliey are new plumomena 
require time for tlieir comprehension and some 
practical experiences whether this l)e g(>t by 
laboratory experiments or by staung human disi‘ase. 
Yet the student is expected to pass an e.xaniination 
in this new subject after a short course ami at a 
time when he needs all his spare energy ft,)r ensur- 
ing success in the examination in aiiatoniy and 
physiology which must be passed before he is 
allowed to move on to his clinical studies. Surely 
it would be wiser to give the preliminary course 
but to defer the examination until knowledge can 
ripen with fuller experience and with time for 
thought on that experience. 

The advocates of pathology are coiitinuall}" 
increasing their claims on the medical eiirrieuluni. 
In 1922 the clinical period was extemlcMl from two 
years to its present time of three years, ami that 
at once gave an extra year to pathology, whitdi is 
taught or studied tiiroughout all ])hascs of the 
clinical period. Now, though normal anatomy ami 
physiology are being pruned to a limited spnuid of 
growth in their short preclinical season, pathology 
and bacteriology are to be extended backwards 
for another six months, to take root in the pri*- 
chnical time, to spread over all the three ciinica.l 
years, and stand strongly as a separate sul)jec!t in 
the final examination itself. One is reminded of 
the triumphant song of Psalm lx. 'Moab is iiiy 
washpot: over Edom will I cast out my shoe.'' 
But this conquest is no lightening of the burden 
of the curriculum, either at the beginning or the 
end. Academic pathology, as a science, may be 
more essential for the study of medicine than 
either anatomy or physiology, but it ,is difficult 
■to justify two examinations in it when one suffiecjs 
for each of the latter subjects. 

. The final examination in pathology, as at 
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present held, involves as burdensome a loading of 
the memory as the examinations indicated for 
amendment in anatomy and physiology ; - and it 
comes at a more grievous time when the. student 
requires all the spare crannies in his memory for 
necessary details of clinical work. It would have 
been a real liberation for him if pathology had been 
satisfied with one examination only, about the end 
of Ms second clinical 3 ^ear, so that, well trained in 
rigid scientific thought by anatomy, physiology" 
and pathology successively, he could then devote 
himself to his final clinical subjects and, under the 
guidance of clinical teachers who would also be 
his examiners, prove his intelligence in the appli- 
cation to medical problems of these fundamental 
scientific subjects, A modern clinician in a good 
liospitai, whether he be surgeon or physician, is 
guided ill all his thoughts by^ applied physiology 
and pathology : indeed he is more alert to employ 
physiological knowledge for the investigation of 
clinical problems than is the pathologist, who 
tends to restrict his outlook to morbid anatomy 
and immunology. It is essentially the clinician's 
duty to apply in his work the principles derived 
from the sciences of physiology^ and pathology^ 
and to explain their application to the student 
when the latter has learned these sciences in their 
academic aspect apart from the individual patient. 
If the clinical teachers cannot use this knowledge 
in his work, the student will be driven to think that 
it is all artificial and a weariness added to his 
mind. It is not reasonable to impose at the end of 
the clinical period a separate examination con- 
trolled by pathologists who are likely to demand 
from the student, just when he is maturing to 
clinical skill, a greater load of pathological informa- 
tion than he or even a senior clinician can employ 
in work with patients. 

For the clinical work of the final three years the 
Report has no considerable changes in Mew. It 
stresses that more attention should be given to 
attaining practical familiarity with minor ailments 
and with common diseases of the skin, eye and 
ear, which tend to be segregated in special depart- 
ments of a hospital. The required time may be 
found ill curtailing that of attendance on such 
major operations as in later practice will fall only 
to the surgical specialist. Emphasis is rightly laid 
on the need for fuller practical instruction in the 
psychological aspects of ill health ; and a special 
course of lectures is demanded for public health 
and State medicine, including forensic medicine. 
All these are additions obviously needed for 
the education of the ordinary practitioner, but 
nothing has been put aside to make room for 
them. 

The most fundamental change of all in the 
clinical period is that recommended for the 


sequence of the final examinations. Hitherto 
obstetrics and gynaecology have been grouped as 
a small subject, easily methodised in teaching, and 
often cleared away by the student as a preliminary 
to his more serious approach to medicine and 
surgery. That meant a lower standard of skill in a 
subject where recent developments in public health 
services have actually been tending to require that 
the practitioner shall at once be competent to 
assume the position of a consultant with ripe 
experience. So the order of examinations has been 
reversed, and obstetrics together with diseases of 
children and State medicine are to form a senior 
subject in Part II of the final, which cannot be 
passed until the student has completed his examina- 
tion of medicine and surgery. This change would 
undoubtedly fit the doctor better for his important 
duties in relation to national health, though 
.actually it cannot but constitute an increase in 
his curriculum, because a higher standard of 
knowMdge will be demanded for subjects that at 
present are treated too lightiyr. The Report offers 
no advice as to the time when these different 
examinations may be attempted in the final period, 
but it is assumed that ail can be completed by the 
end of the three y^ears. 

. The formal decisions now lie with the Universi- 
ties and the Conjoint Board. If the recommenda- 
tions of the Report are generally accepted, the 
education of the doctor will be more intelligent 
and far better adapted to the needs of modern 
practice. But the examiners will still be waiting 
at the Caudine Forks. Unless they alter their 
present attitude and in advance of the examina- 
tions reassure the student that the change is real, 
he will continue to load himself as befoi'e with 
every odd scrap of knowledge that he fancies may 
be called for at his trial. Then the new subjects 
will be found to have added to the present burden 
of the curriculum and all will be heavier still. 
Someone recently compared the weight of kit 
carried by the British infantry soldier in com- 
parison with his body weight and muscle to that 
which is the regulation maximum for horse and 
camel in the same scale of comparison. The 
infantryman would be fairly loaded at 30 lb., but 
his determination enabled Mm to struggle along 
with twice that weight as modern science altered 
warfare and new devices were continually added 
to Ms original kit. The medical student is in a like 
plight, and he too carries on. The difficulties of his 
toil have been recounted by the Dean of St. Mary's 
Hospital, Dr. C, M. Wilson, in an article justly 
entitled '‘The Student in Irons”*. If the ex- 
aminers accept the spirit of the present Report, 
they can do much in helping to unshackle a very 
willing worker. T. R. E. 

* Briiish Medieal Jourmly Maroh 12, 1932. 
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Biological Control of Coconut Scale in Fiji 




S'UCCESSFOL Introduction of k Coccinellid, Beetle 


By Dr. A. D. 

M r, T, H. C. TAYLOR lias recently prepared 
a' lengthy 'paper describing biological 
methods of controlling the scale insect AspiMotus 
dcsfmcto-r in, Fiji. From.' the ecoiiomio point of 
vieWy this pest causes extensive damage in Fiji to 
cocoiiuts, bananasj '"yagona’ and avocado. The 
present paper deals more especially with the insect 
hi' relation to the copra industry * of w,!iieii it is a 
most serious enemy. 

It is not known how, or exactly when, the scale 
insect became introduced i.nto Fiji ; but it was 
already a pest in the year 1912. Neither chemical 
nor mechanical methods of control for insects 
attacking coconuts can be satisfactorily employed 
in the islands on account of labour being expensive 
and relatively scarce. Furthermore, the coconut 
estates are not sufficiently localised to allow of a 
power sprayer being used without incurring 
excessive costs for transportation. Attempts 
were made to control the AspidioPm in 1920, when 
certain parasites were introduced from Tahiti, 
notably the species Aphelimts chrysamphali and 
Aspidiotiphagus citrinus. In 1927, other parasites 
and also certain predators were imported from 
Java, hut neither of these schemes of parasite 
introduction proved productive of appreciable 
economic results. 

It was not until 1928, when several species of 
predators were obtained from Trinidad and 
introduced into Fiji, that a solution of the problem 
was obtained. The fact that certain Coccinellid 
beetles had been observed to be important factors 
in the repression of the Aspidiotus in Tiinidad led 
to five species of the family being introduced into 
Fiji. The metamorphosis and biology of these 
insects are carefully described and figured. Of 
these, Cryptognatha nodiceps proved far superior 
as a oontrolling agent to any of the other 
four species, and attention was mainly centred 
upon it. 

As a means of controlling the Aspidiotus^ O. 
nodiceps proved to be a remarkable and spectacular 
success. Only nine months after the shipment was 
landed in Fiji, and liberations made, the scale 
insect was brought under control in all the more 
important islands of the group. After a further 
nine months, the scale was not only controlled on 

* “The Campaign against Aspidiotus destrudor. Sign, in Fiji.*" By 
T. H. C. Taylor (with three sections by E, W, Paine). Bulletin of 
Entomological Besearck, 26, 1-102, with 40 text-flgures ; 1935. 


Imms, F.R.S. 

every single island, hut also beriiiiir raiv in 
many localities where it formerly that 

living hatches could only be found after iniicli 
searching. Up to the of writing Ills |)np«‘r 
(July, 1934),. Mr. Taylor staties that the C^oe- 
cineilid has not only reduced the aj)|ieara!ire of 
the scale to negligible- proportions, but is also 
apparently maintaining a ])e,rrriaiicrit ctleet i Vf ^ 
cheek upon it. 

The complete .success of the liitrtKliietioii t,if Pb 
mdiceps is attributable to a comhiimtluti of fac'tH. 
First, it brecilH eontinuously with a high rate of 
multiplication throughout the, year in Fiji. It m 
a voracious predator, both as larva and adult, and 
in the latter .pliase it is long li'vecL Seemvlly, it 
has remarkable powews of dispersal TiilrtHy, it 
has no serious natural enemie.s in Fiji. Fimiliy, 
the Crypiognathii is able to survive even ■wlicui ilie 
Aspidiotus has become reducjed to a condition of 
great scarcity. In this connexion, the feet that 
it has an alternative host in a'liother scale insect, 
namely, Diaspis pentagonal wliich is not a serious 
pest in Fiji, is important. 

' When a parasite or predator is introduced into 
a new country, where the Aspidiotus is raiii|:iaiit 
and occurring in outbreak form, it must be capable 
of multiplying and dispersing suffieicntlY rapidly 
to ‘overtake’ the pest in the worst oufcbnaik. Also, 
having repressed tlie scale to an e(*oi'io!ni(aiily 
■ negligible, condition, it must cafKible of inu-iii- 
taining such a phase. It appears tint none of tiie 
parasites previously introdinaai is capable of iiih 
filling these conditions and was eonsef|iiintly bine- 
doomed to failure. Each, individual parasitf* r'aii 
only destroy one individual pest and mmv. is 
capable of greater muitiplieatiori than the latter. 
It is only an insect like C. nodiceps, of ifuite 
exceptional voracity and with a very high multi- 
plication rate, which can possibly control the out- 
breaks in question. Each individual nodiceps is 
capable of destroying hundreds of scale insects, in 
aU stages, during its life and of bringing about a 
far greater destruction rate than that achieved by 
any of the parasites. Whereas the latter, theoreti- 
cally at least, are capable of maintaining the scale 
in a non-outbreak condition, their biological 
attributes are such that they are inherently 
incapable of bringing about that condition in the 
first place. 
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Dr. Herbert H. Thomas, F.R.S. 

T he sudden death on May 12 of Dr. Herbert H. 

Thomas, petrographer to H.M. Geological 
Survey, at the early age of fifty-nine years, has 
caused a sad gap in the ranks of British geologists 
and deprived a large circle of a warm friend and 
helpful adviser. To brilliant academic attainments he 
added further lustre during his subsequent geological 
career. His wide interests and accurate knowledge 
•were readily placed at the service of those -who con- 
sulted him, and his sympathetic nature made him 
an imusually large circle of friends. To know Thomas 
was to love him. 

Educated at Exeter School, where his family then 
lived, Thomas entered Sidney Sussex College. In 
due time he obtained a first class in Part I and in 
Part II of the Natural Sciences Tripos ; was awarded 
the Harkness Scholarship (1898) and the Sedgwick 
Prize (1906). In 1898-1901 he acted as assistant to 
Prof. W. J. Sollas at Oxford. In 1901 he was appointed 
geologist on H.M. Geological Survey and was assigned 
to the South Wales district ; just at the time when 
the classic district of Llandeilo was about to be 
entered by the surveyors. 

Thomas, trained at Cambridge, had. the good 
fortune to be associated with T. C. Cantrill, who was 
a pupil of Lapworth at Birmingham. Both these 
officers had been imbued with the work of Lapworth 
and of Marr and others of the Cambridge^ School 
on the Lower Pal»ozoie rocks. At the same time. Sir 
Jethro Teall had beenappointed director of theSurvey. 
The conditions were therefore exceptionally favourable 
to the adoption by the Geological Survey of Lapworth’s 
threefold classification of those rocks which is now 
ia universal use in place of Murchison’s classification, 
previously used on its maps and in its memoirs. 
Thomas remained on the field staff until the com- 
pletion of South Wales in 1911, when he was ap- 
pointed petrographer — a post for which his trainmg 
and interests in mineralogy eminently fitted hm. 
He retained, however, a keen interest in the older 
rocks of South Wales, and frequently returned to 
attack their problems. Several papers appeared in 
the Quarterly Journal of the Geological Society jomtly 
with O. T. Jones and with A. H. Cox. 

In later years, Thomas’s official duties brought 
him into intimate contact with the officers of the 
Scottish branch of the Geological Survey who were 
engaged in examining the Tertiary igneous rocks of 
the west of Scotland. When he was president of 
Section C of the British Association in 1927, he gave 
a brilliant address on the Tertiary volcanic history 
of north-west Britain. His interest in mineralogy, 
which had begun in his youth among the mme-h^ps 
of Cornwall and Devon, was maintamed throughout 
his career, as instanced by his valuable contributions 
on the minerals of the Trias of the south-west of 
England and papers on minerals and optical apparatus 


which were contributed to the Mineralogical Society, 
of which he was an active member. 

Largely through association with T. C. Cantrill, 
Thomas took a keen interest in prehistory, and his 
wide knowledge of igneous rocks and their distribu- 
tion was readily placed at the disposal of many 
visitors to the Geological Survey offices in Jermyn 
Street, who brought for investigation, stones, axes 
and other objects of archseological interest. By his 
fortunate acquaintance in the field with the igneous 
rocks of Pembrokeshire, he was able conclusively to 
solve the mystery of the blue-stones of Stonehenge, 
which had previously been assigned to many and 
diverse sources, and to show that they had been 
derived from a small area surrounding Cam Meini 
in the Preoelly range. 

Thomas was awarded the Murchison Medal in 1926 
by the Geological Society of London, of which he was 
secretary from 1912 imtil 1922 and vice-president 
from 1922 mitil 1924. He also served on the Council 
of the Mineralogical Society. He was elected to the 
Royal Society in 1927, and at the time of his death 
was on the Council. He is survived by his widow, 
one son and one daughter. 


Mr. J. E. Quibell 

The death is announced of James Esward Quibell, 
well known as an Egyptologist, at the age of sixty- 
eight years. Bom at Ne-wport, Shropshire, he was 
educated at the Ne-wport Grammar School and at 
Christchurch, Oxford, of which he was an exhibitioner. 
After taking honours in Classical Moderations and 
the Pinal School of Natural Science, he engaged 
for a time in teaching ; but travel in Egypt attracted 
him to archseology. He joined Prof. Flinders Petrie, 
assisting in the excavation of Coptos, Nagada, El 
Kab, Hierakonpolis and other sites. After a brief 
period of study at Berlin, he was appointed to the 
Catalogue Commission of the Egyptian Museum, 
Cairo, and in 1899 became an inspector in the 
Egyptian Antiquities Department. 

Quibell conducted excavations in Upper Egypt 
and at Saqqara for a number of years and then in 
1913 was made keeper of the Egyptian Museum, a 
post which he held until his retirement in 1926, 
althou gh for the last two years of his tenure he acted 
as Secretary-General to M. Lacau, Director-General 
of Antiquities. Two years later he suffered serious 
loss in the death of his wife, a daughter of Principal 
Pirie of the University of Aberdeen, herself a dis- 
tinguished arohmologist. Notwithstanding the break 
in his life occasioned by this loss, he continued to 
pureue his archseological studies in Egypt almost to 
the end. He leaves behind him a record of sound and 
methodical work which has not always been so 
■svidely or so fully recognised as it deserves. 



News and Views 


Dr* Bematd Smith and the Geological Stirvey 
, Bb. Beenabb Smith, who lius been appomt€‘d to 
succeed Sir. John .Flett as flirec'tor of the Geological 
Survey, of' Great Britain, joined the Survey as a 
geologist ill 1906, .became district' geologist, of the 
Giimberland Division in 1920, and was appointed ^ 
assistant, to .the director in 1931, In 1902 he had 
entered. Sidney Sussex College, Cambridge, where his 
uiiele,.. Charles Smith, author of many , welhlmowTi 
books on mathematical subjects, w'as master. Taking 
a first class in both parts of the Natural Sciences 
Tripos and gaining the H.arkne.ss Scholarship for 
geology ill 1906, he mai.ntained .his College’s fine 
record for produchig first' class geologists. The 
llarkness Scholarship has been won by Sidney men 
six times since 1893. Bernard Smith’s work O-ii the 
Geological Survey and his researches pursued during 
vacations earmud h.i.m a Geological Society award in 
1913 and the Bigsby Medal of that Society in 1927. 
H© was elected a fellow of the Boyal Society in 1933. 
He is the author of many papers on stratigraphy 
and on the glaciology of Cumberland and North 
Wales, of many contributions to the memoirs of the 
Geological Survey, and of a well-known textbook 
of physical geography. His work on the Survey, 
particularly on the coal and iron-ore deposits of 
Cumberland, has brought him into contact with 
practical problems in which the Geological Survey 
and its Museum are so closely concerned. W'e may 
congratulate him on being selected to direct the 
progress of the Geological Survey in the first year 
of the second centenary of its work, and it may augur 
well that the new director, chosen at this historic 
moment in the life of the Survey, bears the name of 
the “father of English Geology”, William Smith. 

Prof* A* P. Karpinsky and the XJ.S.S.R, Academy 
Among the delegates present at the recent cele- 
bration of the centenary’- of the Geological Survey 
of Great Britain was the veteran geologist. Prof. A. P. 
Karpinsky, president of the U.S.S.R. Academy of 
Sciences, Leningrad. Prof. Karpinsky is well known 
to British geologists, and was elected a foreign 
correspondent of the Geological Society of London 
so long ago as 1898. He became a foreign member of 
the Society in 1901 and received the W^ollaston Medal 
in 1916. He is now in his ninetieth year, and has 
been a member of the Academy of Sciences in Lenin- 
grad for nearly fifty years, and its president for 
twenty years. The honorary members of this 
Academy include Sir E. G. Hopkins, Lord Rutherford, 
Sir Charles Sherrington and Sir Robert Hadfield. At 
a small luncheon given by Sir Robert Hadfield on 
July 10 in honour of Prof. Karpinsky, at which there 
were present, among others, Sir F. G. Hopkins, 
president of the Royal Society, Prof. W. W, Watts, 
president of the British Association, and Sir John 
Flett, director of the Geological Survey, Sir Robert 


recalled that Faraday was an iic riibM* tA 

the Academy, He added, : “ \n a iiKinllurjid. I rau 
speak w.it.h the highesi approval of tlie spif-iidid work 
of the two famous Kussiaii rtcii*iuist.s of Ihi* 
Demetri Tch(‘rnolT. who I bthevs^ was a iiieiiiber of 
the Acad.emy, and Sergius Iveru. l*Vuiti tlif* 
work of both these metallurgists I greatly boiiefitod 
in. my younger After the liinehi^oiu the 

guests had an ojixjort unity of st eing st«ne interesting 
exhibits brought together by Sir Hubert IbwIlit'hL 
including a model in modern rustless steel of tla* 
famous iron pillar at Delhi, F. *1. Ilainou’s 
bronxe group symbolising “A !A*g«^iid of i\!etallyrgy'\ 
and objects iliimtraiing rt \sults of of 

specimens of stetd made by Faniday' ii4 the Royal 
Instituiioii btdwtxn the ytmrs .1819 and IH24 anil 
described in Sir RoberFs book “Faraday and Ids 
Metallurgical Researches”. 

South African Protectorates and Brltisli Pledges 

Ministers of the Crown ha\'e kIiowii a Bcuiiimiiat 
tardy but ea'rnest desire to allay publifj uneasinesH 
lest furtlier steps .should Im* taken to carry oof tlii'* 
undertaking of the British <U>v«3niineiit to hand, mir 
the three South African native to tlii' 

tutelage of' the U.niou Uovermnont without any 
opportunity being givc'ix for tlie expression of the 
views of the native population on the proposed 
transfer. The ground for this fear has now b«.T?n 
removed by an official reaffirmation of the jJedges 
given when the South Africa Bill passed through 
Parliament. In the ctidc-me)rioin\ which was hands hI 
to the Prime Minister of the Ihiiou s)f Sourii Africa, 
by the Secredary of State for JXimiuiou Affairs on 
May 15 last, now |mblislied as a Wliiit' Paper (C'md. 
4948), e.xj)licit rcfereiiee is inads‘ to the uiclertakings 
that the inhabitants, both native ansi Ihnn^pcaiu of 
the Protectorates would l)e (*onsuHi‘d, and Pariiam^ait 
given an opportunity to express its \'ii‘ws, as pn-'- 
cedent co.nditions which must be ob.sviu'eti ixlbre 
transfer takes place. This rnt*moriiudinu goes (»n to 
state that the Govermnruit has texpn^s.sed its view to 
General Herzog that not. only is the tinio not fi|)e for 
such consultation of the inhabit ants, but uKt) that 
the information at its disposal indi(*at,t‘s that naii\'€^ 
opinion in the territories is very strongly oppose h I t o 
the transfer. This statement will bring i‘eassuran<*cf 
to those who have felt apprehension at the way hi 
which the situation has appeared to be deveiophig in 
the last twelve months, and also it will give tlitnn no 
little gratification by its firm, but at tlu" same time 
conciliatory, attitude in asking for the co-ox>eratior 4 
of the Union Government witli tlie ahniiiistration of 
the territories. during tho next few’ years in a policy 
which .will convince the native poj>uiation tliat the 
■Union .Government is working with tlie local ad- 
ministration in a real and generous desire to develop 
and improv© conditions in tho territories. 
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Comniittec Agaiast Malntitrition 

The Committee against Malnutrition has issued for 
publication a memorandum which has been sent to 
the Advisory Committee on ISTutrition of the Ministry 
of Health. The Committee' considers that the full 
application of modern advances in the knowledge of 
nutrition would effect a general raising of the standard 
of health comparable to that which followed the 
of disease by the construction of an adequate 
system of public sanitation. It is necessary not only 
to provide food of good quality, in sufficient amounte. 
but also to ensure the correct relation between the 
component foodstuffs. This can only be done by 
allowing an appreciable margin over any mimmum 
standard hitherto formulated : the Committee con- 
siders that there is evidence that many lowly paid 
and unemployed families cannot purchase enn^gh 
food to allow such a margin. The purchase of food- 
stuffs of special value will he at the expense of the 
cheaper energy -producing foodstuffs ; dietary studies 
have shown that the change over to vitamm-rioh 
food takes place automatically with mcreasing 
income The addition of vitamin concentrates to 
the diet is deprecated. The Committee recommends 
that the precise food values of commercial prepara- 
tions should bo published by the Advisory Committee 
on Nutrition of the Ministry of Health, and that 
processing and dyeing foodstuffs should be pro- 
hibited. The view is put forward that all school 
children should receive half a pint of milk a day and 
nursing and expectant mothers at least one pmt, 
with a scale of charges on a fair income basis. The 
Committee also expresses the opinion that the notion 
of minimum diets should be condemned. 


Vitamin Standards 

At the request of the Health Organisation of the 
League of Nations, the Board of Trustees of the 
United States Pharmacopceia has consented to 
make generally available the standard cod-hver oils, 
prepared for use in the United States as secondary 
standards for vitamins A and D. The distribution of 
these oils will not be made through the national 
distributing centres as in the case of the primary 
vitamin standards, but direct to individual usem. 
They may be obtained from Mr. E. Fullerton Cook, 
Chairman of the Committee of Eevision of the U.b. 
Pharmacopceia, 43rd Street and Woodland Avenue 
Philadelphia, Pa., U.S.A. It should be clearly stat^ 
whether vitamin A oil or vitamin D oil is required. 
A charge of 2.50 dollars is made for contamers 
holding 30 o.c. A sum to cover the cost of the quantity 
requu-ed should be sent by international money order 
with the application. The oils will be sent post paid 

to their destinations. These reference oils are checked 

each six months biologically against the mtemational 
standards by at least six laboratories, and their 
potency should therefore be increasingly dependable 
Secondary standards of vitamins A and D are of 
considerable importance to British users, as it has 
not been possible to supply the primary mtern^ional 
standards of these vitamins in quantities sufficient 
to enable them to be used for routine assays. 


The Haematopoietic Liver Substance 

The Yorkshire Post of July 9 directs attention to the 
recent isolation by Dr. H. D. Dakin, who is a fomer 
student of the Yorkshire College in Lee^, and West, 
of a substance effective in causing blood regeneration 
in pernicious anemia; the paper describmg the 
investigation is published in the Journal of Bwlog^l 
Chemistry, vol. 109, p. 489 ; 1935. The material is 
obtained from liver extract by precipitation with 
Reinecke acid ; the precipitate is decomposed with 
the aid of dimethylaniline and the active principle 
afterwards purified by salting out with ammonium 
and magnesium sulphates and sodium chloride. It 
appears to be of protehi nature : on hydrolysis, an 
aminohexose similar to glucosamine was feoHted 
together with lysine, argiome, glycine, leucme, 
hydroxyprolin© and aspartic acid ; cruder prepara- 
tions also contain histidine, glutamic acid and 
possibly traces of phenylalanine. Pepsin, hydrolyses 
it to a slight extent, erepsin completely though 
slowly. The compound produces a good reticulocyte 
response in cases of pernicious anaemia in doses of 
80 mgm. when given by subcutaneous or intravenous 
injection. Dakin and West’s paper indicates that a 
distinct advance has been made in the problem of 
isolating the liver principle activeinpermciousansemia. 

Broadcasting and the Jubilee Naval Review 

Few events of outstanding national interest now- 
take place unaccompanied by a broadcast com- 
mentary. The Silver JubUee review of the Fleet by 
His Majesty the King provided yet another demon- 
stration of the use and efficiency of the national 
broadcasting service by distributing an eye-witness 
account of the scene and action of the review at the 
actual time of the event. On this occasion, the series 
of broadcasts was given by two naval officers located 
at the foretop on board H.M.S. Royal Sovereign, one 
of the ships taking part in the review, and oecupymg 
a very advantageous position from the commentators’ 
point of view. A short-wave portable radiotelephony 
transmitter installed in the Royal Sovereign, was used 
for the purpose of oommimicating the commentary 
to a receiver suitably located at Southsea Castle on 
the mainland. The signals thus received were trans- 
mitted by land-line to Broadcasting House, whence 
they were distributed in the ordinary way through 
the National stations. The programmes broadcast 
included a description of the scene at Spithead on 
the night preceding the review, with the 160 or so 
ships of aU classes correctly assembled in position. 
On the actual day of the review, July 16, separate 
commentaries were arranged to describe the scene 
when H.M. the King received the Royal Salute, and 
then proceeded to sail up and down the lines of 
battleships ; and finally at night a description of the 
illuminations of the fleet and the firework displays 
was given from the vantage-point of the Royal 
Sovereign. Four microphones were employed to pick 
up the gun salutes, cheers of the ships’ crews and 
other characteristic sounds. As is now usual on such 
occasions, suitable recordings were made of the 
programmes to enable these to be repeated later, 
particularly for the benefit of Empire listeners. 
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A New Subtractive Colour Film 

The Eastman Kodak Company, lias introduced a 
, new 16 mm. cinematograph colour ,■ film. This is 
known as the Kodachrome film. It differs from many 
other colour , films now . available in that the colour 
effects are produced ‘subtractively’. The super- 
, imposition of ^minus^' colours is used to yield the 
: final colour. For example, a blue is produced by 
, placing a minus green (magenta) on a blue-green 
(minus red), green by minus blue (yellow) on a minus 
red and so on. This is, of course, the ordinary principle 
■of three-colour .printing, but to apply it to this 
process has involved the use of a- film coated in 
three layers. . .Each of these layers records one of the 
primary colours only. The top layer is sensitive to blue 
and transmits only green and red ; the second layer 
records green and transmits red, while the last layer of 
all records only red. The film is exposed in the ordinary 
way and has a sensitivity which is said to be about 
haff that of the normal film used for blaek-and-wliite 
cinematography. Processing is divided into a number 
of separate processes ; (1) Development to negative. 
(2) Bleaching and clearing to get rid of the developed 
silver. (3) Exposure and redevelopment to positive. 
This redevelopment is carried out with a ‘dye- 
coupling developer’ w^hich attaches a blue -green dye 
to the silver produced by development. All three 
layers are treated indiscriminately up to this point. 
Then follow further stages. (4) Bleaching the two 
upper layers ; silver cliioride is formed in place of 
the silver in these layers and the blue-green dye in 
them is destroyed. (5) Exposure and redevelopment 
of the two upper layers with a magenta coupling 
developer. (6) Bleaching the top layer and destroy- 
ing the magenta dye, (7) Exposure and develop- 
ment of the top layer with a yellow coupling 
developer. The pictures so formed are continuous 
in tone. 

Spelaeoiogical Research in Great Britain 

A PROPOSAL to form a central organisation for the 
co-ordination of research in the caves and pot-holes 
of Britain is to be discussed at an inaugural meeting 
to be held on July 27 at the Museum, The Wardwiek, 
Derby. Among those taking an active part in for- 
warding the movement are Prof. L. S. Palmer (Hull), 
Mr. A. Leslie Armstrong (Sheffield), Dr. J. W. 
Jackson (Manchester), Dr. A. Raistrick (Durham), 
Mr. H. Brodiick (Birkdale), and Mr. C. R. Hewer 
(Bristol University Spelseological Society). Prof. 
L. S. Palmer will act as chairman of the meeting, 
when aims and methods which will best promote 
systematic exploration of British caves on compre- 
hensive lines, embracing all relevant forms of evidence, 
will be discussed. The proposal most favoured at 
present is the constitution of a British Spelajoiogieal 
Association, which would lead the way to a standard- 
isation of technique and afford opportunity for co- 
ordination of results. Cave exploration in Britain 
has by no means been neglected, as the exploration 
of Kent’s Cavern, Torquay, and Boyd Dawkins’ 
classic work on “Cave Hunting” bear witness. The 
pot-holes clubs and antiquarian societies of the 


north of England have devoted coiiwkIer»bk3 
tion to it, and the aciiviticH of th<‘ Ihislnl rniwivily 
Bpeteological Society, Mr. Leslie roiig mid 

Palmer have been remarkably fry it-fiil in raidititiiH to 
arcluBoiogical knowledge, c\s|M‘<'ially of the imly- 
olithic period. It is felt, however, tiait eu-operatioii 
between individuals and organisaticuis iiitersoti*«i in 
the- |>roblems of cave-dwelling man a!ol his nn iroii- 
ment will facilitate further n^seareh aiiii prco,er\a* tin* 
enthusiasm of explorers from !i!i|) 0 >fitahl«% and «*vefi 
harmful, activity by ensuring gnadtT iinifbrmity in 
th€3 observance of scientific ii id hods of exphwiitioii — 
a view in which archicologists, at h'ast, will lioarlily 
concur. 

Lulham Memorial Fund 

Miss Rosalie Lulham, who died on Drxf.i-‘infoer 28. 
1934, was well known as a fieki naturalist and for 
her work as a teaclier of natural history. During 
the last year of her life she was actively concfTiitHi 
in planning a course of training in natural history 
for students, teachers aiwi others with previous 
scientific training, who, to r|uote her own words, 
“wish to make that practical staidy of living things 
both outdoors and indoors, w’hich would enable 
to teach live Natural Bistory, making it iho abstjrb- 
ing and tmlightening subject it may Hueh a 

course of training is being established at thi3 Froebel 
Institute, where she workc<l for thirty-cyglit y«.*ars, 
and where the tradition of her teaching is living mid 
■gi’owdng in the Natural History Dopartrntnit built 
up by her efforts. The College of the Institut.e at 
Roehampton Lane, London, S.W.15, with its spacious 
grounds and its proximity to Richmond Park, offers 
excellent scope for practical study in natural history, 
and it has been suggested that a Liilham ISIemoiiai 
Fund be opened with the object of equipping the 
Science Department for advanced study in natural 
history. We trust that this appeal will meet with 
ready response not only from those wlio, directly 
or indirectly, shared the inspiration of her teachiici, 
but also from those who believe tliat thr^re. is a- real 
educational need for encouraging the teaching of 
biology through the study of living Natufi*. Dona 
tio.ns should be sent to Dr. A. B. Rem lie, oju British 
Museum (Natural History), Cromw'cil Road, London, 
S.W. 

Television in the Cinema 

Captain A. G. I¥est, of the Baird Television Co., 
Ltd., gave a very instructive address to the Cinemato- 
graph Exhibitors’ Association at Cardiff on June 26. 
A summary of this address appears in the Mecirlekni 
for July 5. He pointed out, that the only possible 
waves that can be used to produce liigh-defiiiition 
pictures are ultra-short weaves the lengths of which 
are not greater than 10 metres. If a 6-metre length 
is used, then the necessary breadth of the band need 
lie only between 5*9 .metres and 6*1 metres. If it 
be operated on 300 metres, it .would .interfere with 
many of the broadcasting stations in Europe. Ultra- 
short waves have almost the same properties as waves 
of light and thus cast shadows. The transmitting 
aerials on the top of the Crystal Palace tower are 
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700 ft. above sea-level and in most directions . give 
an effective range of transmission of about 40 miles, ' 
In his opinion, the best all-roiind wave-length for 
television is 7 metres, which does to a certain extent 
curve round hills to more distant points. A large 
number of tests have been carried out in all parts 
of London in receiving pictures from the Crystal 
Palace transmitter. Excellent pictures have also been 
received at some fifty sites ranging from Southend 
to Maidenhead and from Hatfield to Seveiioaks. 
In two years time, it may be possible to buy a com- 
plete set for the home for about 35 guineas. For 
cinema work, he thought that the best method is 
to use an intermediate film. A film is taken of the 
scene to be transmitted. It is then developed, fixed, 
washed and dried before being televised, the whole 
operation being less than two minutes. The first 
cinemas to receive their programmes by television 
would get them by radio transmission links. Later 
on, the big central radio transmitter might coir- 
veniently be replaced by a central distributing 
exchange point, which would receive the televising 
waves by cable from the outside point possibly twenty 
miles away. 

Italian Breakwater Construction 

On July 9, at the invitation of the Council, a 
special lecture, illustrated by lantern views, was 
delivered at the Institution of Civil Engineers, by 
Prof. E. Coen Cagli, of the School of Engineering of 
Borne. Prof. Cagli reviewed very exhaustively the 
progress made during recent years at Italian harbours 
and gave particulars of the present accommodation 
and equipment at the leading ports. He related how, 
on his recommendation, follow’ing an official visit a 
number of years ago to G-reat Britain for the purpose 
of studjj'ing British methods and practice, the vertical 
wail type of breakwater came to be adopted in Italy, 
and he stated that, with the exception of an unfor- 
tunate experience at Catania, attributable to absence 
of vertical bond in the structure, the results had been 
uniformly successful. He described the catastrophic 
storm of March 26-27, 1933, which caused the dis- 
placement of 700 lineal metres of newly constructed 
breakwater at that port and compared it with the 
similar catastrophe which befell the second arm of 
the Mustapha Jetty at Algiers on Feb. 2-3 of the 
following year (vide Natubb, 135, 143, Jan. 26, 1935), 
giving it as his opinion that these two incidents, on 
an analysis of the attendant conditions, only served 
to confirm his Judgment in favour of the vertical wall 
breakwater. This type, moreover, had received 
further support from a series of experimental tests 
with small scale models, which he had been conducting 
with the co-operation of Prof. Stuckey at the hydro- 
logical laboratory of the University of Lausanne, 
Prof. Coen Cagli closed his lecture with a statement 
of the series of conclusions at which h© had arrived 
on the basis of his experimental investigations. 

Foundation for Theoretical Biology at Leyden 

To promote the study and work in the field of 
theoretical biology, a fotindation for theoretical 


animal and human biology has been established , at 
the University of Leyden. In memory of Van der 
Hoeven (1801-68), professor of zoology in the Uni- 
versity and author of the “Philosophia Zoologica”, 
it is called '‘Prof. Dr. Jan van der Hoeven Stichting 
voor theoretische biologie van dier en mensch’L The 
chief objects of the foundation are : (1) to arrange 
for lectures at the University of Leyden ; (2) to 
bring Leyden biologists who are interested in 
theoretical biology into contact with their colleagues 
in Holland and abroad ; and to promote the co- 
operation of theoretical biologists all over tlie world, 
for example, by arranging international symposia on 
theoretical biology; (3) to publish articles on 
theoretical biology ; (4) to found a library on this 
subject. The directors of the Foundation are : Dr, 
C. J. van der Kiaauw, professor of general zoology 
at the University of Leyden, Dr. J, A. J. Barge, 
professor of medical anatomy at the University of 
Leyden, and Dr. Adolf Meyer, professor of theoretical 
biology at the University of Hamburg. 

U.S. Stratosphere Balloon Explorer II 

Misfobtunb has attended this latest attempt at 
stratosphere research. An account of the careful 
preparations that had been made Jointly by the 
National Geographic Society and the U.S. Army Air 
Corps appeared in Natube of June 22 (p, 1026) and 
the largest balloon ever designed was scheduled to 
be ready by June 1. A message in The Times of July 
12 reports, however, that whilst the gondola was 
being attached on the previous day, the balloon burst 
for some unaccountable reason ; the 375,000 cu. ft. 
of helium were lost, and the five men working below 
had to Jump for their lives to escape from the falling 
mass of the collapsing envelope. From the brief 
report it would appear as though the whole of the 
8 tons upward force was too much for the initial 
cylindrical form assumed by the envelope, with the 
result that the top blew out. 

The New York Aquarium 

The thhty-eighth annual report of the New York 
Zoological Society includes the report of the director 
of the Aquarium, Mr. Charles M. Breder, Jr., assistant 
director (June 1934). Some of the larger exhibits, 
including aquatic mammals, have been discontinued, 
but there is a larger number of fishes, so that the 
total number of species and specimens is greater than 
before. The work of the laboratory for the most 
part was concerned with studying various details 
of aquarium operation for the improvement of life 
conditions of fishes in captivity, including water 
chemistry, control of parasites and bacteria, food and 
breeding. A new antiseptic, ‘mesthiolate’, was found 
to be of distinct value in the control of secondary 
bacterial infection and in overcoming attacks of the 
protozoan Oostia, Young brine shrimps, Artemia 
salina^ reared from dried eggs supplied by the San 
Francisco Aquarium Society, have proved an excellent 
food for th© sea-horses and other small fishes. With 
some little trouble, the shrimps may be, raised to a 
considerable size suitable for larger species. 
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^Spof , Tests , 

The British Drug 'Houses, Ltd., London, H.l, has 
recently published a fourth edition. . of its book of 
reagents for *spot’ tests and delicate) analysis (2^. . 

postage 4d,). The application of sixty-seven organic 
reagents is described, nearly twice the number given 
in the. first edition which w^as issued three years ago. 
Heferences are appended to each monograph. In 
additio.ii to descriptive matter relating to 'spot’ tests 
as' applied, to micro-analyses, the book includes 
adequate working ■ details for many colorimetric 
determinations and. larger scale methods of analysis 
in which organic reagents are employed, . This firm 
also ' makes a 'spot’ test outfit and issues a price list 
of . the reagents mentioned in the book. The fact 
that the latter has .reached a fourth edition in tliree 
years indicates that the use of these reagents is 
extending. 

Congress of Phonetic Sciences ■ ^ 

The second International Congress of Phonetic 
Sciences will be held in. London on ^Fuly 22-26, when 
the follow.mg subjects among others will be disct. 1 ss. 0 d : 
the physiology of the voice, evolution of speech in the 
individual, its evolution in the history of mankind, 
influence of heredity, gesticulation, psychology of 
speech, the deaf-mute, problems of practical instruc- 
tion in language, use of the gramophone, and speaking 
films. Further information can be obtained from 
Miss Parkinson, International Phonetic Congress, 
University College, W.C.I. 

Intemationai Congress on Population Problems 

An International Congress for the Scientific In- 
vestigation of Population Problems will be held in 
Berlin on August 26-Sept. 1 next. Arrangements 
for the Congress are being made by the International 
Population Union in association with the German 
societies for the study of race, hygiene, statistics and 
public health. The president of the Congress is Dr. 
Eugen Fischer, director of the Kaiser Wilhelm 
.Institute for Anthropology, Human .Heredity and 
Eugenics, Berlin. The scientific proceedings of the 
Congress will be conducted in general and sectional 
meetings, the latter providing for communications 
dealing with population statistics, population biology 
and race hygiene, social, economic and psychological 
population problems, and medicine and hygiene. 
Specific topics of discussion are "The Problem of 
Births”, "Town and Country”, "Kacial Hygiene”, 
and "The Protection and Consecration of Life”. The 
General Assembly of the Intemationai Union for the 
Scientific Investigation of Population Problems wiU 
be held on Monday, August 26, under the presidency 
of Sir Charles Close. The delegates will be received 
by the Government of the Beich, the city of Berlin, 
and the Oberbiirgermeister of Potsdam. Visits will b© 
paid to scientific institutions, labour corps camps, 
etc., and arrangements . have' been made for an 
excursion to Saxon Switzerland. Particulars of the 
arrangements for the Congress may be obtained from 
the central office, Ernemstrasse II, Berlin, W.62. 


Beit Mem-orial Fellowships for Medical Research 

At the mooting of the iriiFtooH of the Moiiiorial 
Fellowships for Medical licsfurrh on diily 12, it wns 
announced that Prof. T. .li. Klliolt. prnfo.'-Mir of 
medicine in the rniv«‘rKity London . 4iiifi Prof, 

E, D. Adrian, Foulorlon rcHiiirch profi‘-Mir of tho 
Boyal Society, hiwo been lippoiiiltil injures in 
succession to the late Sir tlf^hii Hose itriidlifrd tuid h> 
Sir Charles Sherrington respi'Ctividy. Llee.tioiAh, lo 
fellowships were mritie rw follows, 
subject and p'iacc of research being gh'cn in each oiiho 
. after the new^ fellow’s name. Senior Felhmk ip i'\'n!iie 
£700 per annum) ; Mr. K. Hill, to ciailiiiut* 
on the respii’atory fimction of luemoglubiii {Piy\'siio 
logical Laboratory and the i!!^folteiio Institute, I'lii- 
versity of Cambridge). Fvnrih Year FtlhnmhipH 
(value £500 per annum) ; Dr, IL (hytlii*, to continue 
his research on the mt'tabolisni of iniiselo 

(Departments of ]\ledica! llifimislry ant! I\latcria 
Medica, ITiKersity of Edinburgh) ; IJr. tJ. Hobson, 
to contimie Ids work on the lionncirtic' factors 
cerned in the maintenance of pregnancy <wid initiation 
of parturition {Institute of Animal CJcncticH, riii- 
versity of Edinburgh, lu tlio School of Agrlciiltiiro, 
University of Cambridge); Dr, F, <L Young, to 
sttidy the diabetogenic factors of the anterior 
pituitary glai.id {Department of Physioiog'v and 
Biochemistry, University C’ollege, London). JMilor 
Felloivships (normal vaiuo £400 per annuiii) : Dr. 
A. R. Todd, molecular strucituro of vitamin ib 
(Department of Medical Chemistry, . Um\’eraif.y cjf 
Edinburgh) ; ' Mr,' E. J, Kellar, the problem of 
nephritis and high blood pressure .associated with 
pregnancy (London laboratories of the Royal College 
of Surgeons, and the Obstetric Unit, Urii\’ersity 
College Hospital, London) ; K. L. Edson, fat 
metabolism and ketogeiie.sis (Institute of .Bio- 
chemistry, University of Cambridge) ; Dr. 1\,L H. 
Salaman, investigatio.!i of the antigiuiic structure of 
the vaccinia virus (Lister Institute of .Pre\'f*iilivv.» 
Medicine, London) ; Dr, J. D. Fulton, experiment ul 
chemotherapy of malaria (Londo!! Siliool of llyui<*ue 
and Tropical 'Medicine) ; Dr. Adelt^ H. Ktjseiihihn, 
chemical nature of antibodif‘s, tspcciiiil^/ tliosi* in 
antityphoid sera (Lister Institut.e of PFt*\-cnt ivc‘ 
Medicine, London). The honorary secretary oi‘ the 
Beit Memorial Trustees is Prof. T. R. EilioD-, Uni- 
versity College Hospital MA'dieal Sdiool, IhiiA-crsity 
Street, London, CY.C.l. 

Leverhuime Research Fellowships and Grants 
Twenty nominations have been niadc‘ to Le\i';‘r- 
hulme Research Fellowships t'enable for ■x.'-'aryij'ig 
periods up to two years. The new fellows mu I 
their subjects of research include the folio whig : 
Dr. W. ]Sr. Bailey, senior lecturer in mathematics. 
University of Manchester, the study of functions 
of hypergeometric type; Prof. D, B. Blacklock, 
professor of tropical .medicine, University of Li\i‘r- 
pool, a study of .the present practice of hygiene (in- 
cluding rural hygiene)' in certain Eastern countries ; 
Mrs. M. G. Blacklo'ck, ^.curator of the Museum, Liver- 
pool School of '.Tropical Medicine, a comparative 
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study of the organisations ^ for the improvement 
of health of women and children in Eastern 
countries; Prof. C, Baryll .Forde, professor of 
geography and, anthropology. University of Wales, 
Aberystv^dh, field study of the economy of a West 
African village community ; Mr. S. D. Garrett, 
formerly assistant plant pathologist, Waite Agricul- 
tural Research Institute, University of Adelaide, the 
biological antagonism of the soil microflora towards 
root disease fungi of crop plants ; Mrs. M. M. Hasluck, 
the unwritten law of Albania ; Mrs. K. Lonsdale, 
research worker, Royal Institution, relation between 
structure and physical properties of organic mole- 
cules ; Mr. E. P. Mumford, late director, Pacific 
Entomological Survey, Honolulu, terrestrial and 
freshwater biota of the Marquesas Islands; Dr. 
R. G. W. Norrish, Emmanuel College, Cambridge, 
the mechanism of certain chemical reactions ; Mr. 
F. R. Perry, Research Dept., Metropolitan-Yickers 
Electrical Co., Ltd., the study of overvoltages due to 
lightning on transmission lines ; Mr. L. R. Wager, 
lecturer in mineralogy and petrology. University of 
Reading, the tertiary igneous history of East Green- 
land ; Mr. W. D. Ware, . washery supervisor, Cefn 
Coed Colliery, Crjmant, South Wales, research on 
the lower part of the Coal Measures and Millstone 
Grit in Pembrokeshire. 

Seven grants in aid of research have been made 
by the Leverhuhne trustees. They include grants 
to the following : Dr. P. Ford, head of Department 
of Economics, University College, Southampton, 
for statistical inquiries into sources of family 
income ; Mr. R. D’Oyley Good, head of Depart- 
ment of Botany, University College, Hull, for 
a botanical survey of Dorset ; Prof. J. W. Heslop 
Harrison, professor of botany, Armstrong College, 
Newcastle, for genetical and evolutionary studies 
with special reference to closely allied species and 
local races ; Mr. J. W. Layard, to study the social 
anthropology of north eastern Malekula and allied 
cultures ; Prof, J. W. W. Stephens, emeritus pro- 
fessor of tropical medieiiie, University of Liverpool, 
for a treatise on blackwater fever in its historical, 
clinical and other aspects. 

Aiinouncements 

The fifth Congress of Biological Chemistry will be 
held at Brussels on October 23-25. Further informa- 
tion can be obtained from the general secretary, 
M. R. Fabre, 149 rue de Sevres, Paris. 

In a recently published pamphlet entitled “The 
Wasp’’ by Dr. W. B. R. Laidlaw (Edinburgh : John 
Baxter and Sons, Ltd. 3s.), the subject of the 
specific differentiation of the males in the genus 
Vespa is specially dealt with. The diagnostic charac- 
ters concerned are illustrated by coloured and other 
plates together with; tabular keys. The distribution 
of the genus in Scotland has also been specially 
studied .by the author. 

„ Boots’ Pure Deug Co., Ltd.,, Nottingham, have 
recently issued a booklet with a useful thumb index, 


describing briefly their special medical products, with 
their modes of issue and prices. It is' stated in the 
preface that all products must satisfactorily pass 
analytical tests and where necessary are examined 
bacteriologically and pharmacologically. Many of 
these special products are submitted to clinical trial 
before issue. The booklet has been specially compiled 
for the information of the medical profession. 

The National Botanic Gardens of South Africa has 
issued a seed list of seeds available from the plants 
grown in the Gardens at Kirstenbosch, Newiands, 
on the flank of Table Mountain. In addition to the 
African species grown here, there are also seeds of a 
certain number of exotic species of economic value, 
but perhaps even more interesting to British 
botanists will be the list of seeds available from the 
plants in the Karoo Garden, Whitehili. Applications 
for packets of seed have to be made to the Director 
at Kirstenbosch. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A chemist in the Admiralty Chemical Pool — 
Secretary of the Admiralty (C.E. Branch), London, 
S.W.l (July 22). 

A full-time graduate assistant master for electrical 
engineering and mathematics at the Paddington 
Technical Institute — Education Officer (T. 1), County 
Hall, London, S.E.l (July 22). 

A temporary lecturer in mathematics (woman) at 
Bingley Traming College — ^The Education Officer, 
County Hall, Wakefield, Yorks (July 24). 

A lecturer in physics at Saiat Luke’s College, 
Exeter — ^The Prmcipal (July 27), 

An assistant with experience of the building in- 
dustry at the Building Research Station, Garston, 
near Watford, Herts — ^The Director (July 27). 

An assistant director and a secretary-statistician 
to the director of an industrial survey of South Wales 
— D. J. Davies, 1 St. Andrew’s Place, Cardiff 
(July 29). 

An assistant lecturer in metallurgy (founding) in 
the University of Sheffield — The Registrar (July 31). 

A lecturer in the Department of Mechanical 
Engineering, Robert Gordon’s Technical College, 
Aberdeen — Secretary (July 31). 

Six gazetted civilian workshop officers for the 
Indian Army Service Corps (Mechanical Transport)— 
Secretary, Military Department, India Office, S.W.l, 
marked Mechanical Transport Recruitment (July 31). 

A chemist in the Fulham Power Station — Town 
Clerk, Dept. 6, Town Hail, Fulham, S.W.6 (August 6). 

Regius professor of zoology in the University of 
Glasgow — ^Private Secretary, Scottish Office, White- 
hall, London, S.W.l. 

A lecturer in physics and mathematics in the 
Rotherham CoUege of Technology and Art— Director 
of Education, Education Offices, Rotherham. 

Assistants for field and drawing-office work, Air 
Ministry — Secretary (W.B. 9, Room 161), Air 

Ministry, Adastral House, Kingsway, London, ■W.G.2 
(by postcard). 
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Letters to the Editor 

The Editor does not hold Mniself responsible for opinions c^eprimed bp his 

He mnnot undertaJce ' to return, or to correspond with the writfrs rf, njuini 

intended for this, or any other part o/HATTiitB. No notice i8fa.kmi of anonytnons mnutifauratiONH, 

HoTES on TOINTS IN SOBffi OF THIS WEEK's LETTERS APTEAR ON P. i 10. 
CORBESPONDBNTS ARE INVITED TO ATTACH SIMILAR SDMALIRIBS TO THEIR C.'OMMITNK/ATIOXS, 




Artificial Radioactivity of the Rare Earth Elements 
Wb have now completed a preliminary snm^ey of 
the Fermi effect (radioactivity produced by bombard- 
ment .with neutrons) with all the elements of the rare 
earth group except, iliiniiim (61) and thulium (69). 
The results are summarised in the table below. 


discovered by Fermi^ aiui Ids eo- workers lail we 
have been' i:inabie to find an activity with iiii in- 
tensity greater than O-OI on tiie silver sriile for 
neodj-Wum or for gadolinium, Jbr wliii*h Fermi 
reports periods of 1 hour and rS hours respect 
We are also unable to confirm the A niiiiiile pi Tied 

reported by ihese workers 






Pekiiive 

Eydmimi 

Aei'm 


Ekment 

Isotopes 

Earntfe 

Intensity 

'Effeci 

Eu*‘km 

57 

Lanttamiin 

m 

1*9 ±0*2 days 

0*5 

12 


68 

Geriiim 

140, 142 

110 activity 




59' 

PraseodymtuBi 

141 

19 i 0*5 tours 

0*9 



60 


142, 143, 144, 145, 146 

no activity 




62 

Samarium 

144, 147, 14B, 149, 150, 

c. 40 min. 

0*03 

— , 




152, 154 

and a miicli longer period 



f 

66 

Europium 

151, 153 

9 *2 ±0*1 hours 

19 

40 

Eu«* or 

64 

Gadolfnium 

155, 156, 157, 158, 160 

no activity 




65 

Terbium 

159 

3-9A0*l hours 

0-6 


Tb**® 

66 

Dysprosium 

161, 162, 163, 1(54 

2‘5i0-lhour8 

>30 

20 

l>ylT 

67 

Holmium 

165 

2*6 i 0*2 hours 

>30 

15 


68 

Erbium 

166, 167, 168, 170 

c. 7 min. 

0*03 


? 




1 -6^0*2 days 

0-3 

— 

V 

70 

Ytterbium 

171, 172, 173, 174, 176 

c. 3 -5 hours 

0-03 


LiO’® ’ 

71 

Lutecium 

175 

4*0 ±0*1 hours 

1-0 


Lu»® 


for praseoflyniiiim. On 
the tither Inmd, we liiu-e 
fiuiiKl a coiisidenibfe ac- 
tivity for lantliaiium with 
a period of 2 tbiys whilst. 
Fermi reports that iluH 
element is iiuwdive. 

In an tnirlier letter* 
one of im (S.S.) reportiMl 
pfTiods of 2*9 hours for 
erbium and 2*5 hours ffir 
ytterbium, but the spi ad- 
mens oxainined w’ere of 


The source of neutrons consisted of up to 400 
miiiicuries of radon in contact with powdered beryl- 
lium, and the irradiation of the specimens was carried 
out in most cases in a large block of paraffin wax. 
The oxides of the rare earth elements were irradiated 
and measured as films containing about 0 * 3 grams/cm. * 
and a similar film of silver oxide was iiTadiated at 
the same time. The relative intensities quoted in 
the fifth column of the table give a rough estimate 
of the activity per gram atom of the element when 
irradiated to saturation in the wax block in terms 
of the activity of the 2*33 min. period of silver 
irradiated under the same conditions. An entry “no 
activity” in the table indicates that the activity was 
less, than 0*01 that of silver. 

The most remarkable feature of the results is the 
intense activity produced by neutron bombardment 
of europium, dysprosium and holminm. These 
elements should prove useful as detectors of neutrons. 
The high activity shown by some of the rare earths 
makes it necessary, however, to take special care to 
ensure that weak activities ascribed to other rare 
earths are not due to the presence of a small amount 
of a highly active element. We have, therefore, 
examined in most cases specimens which on spectro- 
scopic examination showed only traces of impurities, 
or specimens prepared in two different laboratories. 
In addition to those prepared by one of us {J, K. M.) 
we have used specimens of lanthana, praseodjunia, 
neodymia and dysprosia, purchased from Messrs. 
Adam Hilger, Ltd., which on spectroscopic test are 
found to be free from other rare earths and contain 
only traces of other elements. We are indebted to 
Prof. G. IJrbain for specimens of holmia, erbia and 
lutecia with which we have obtained the same results 
as with our own preparations. 

We have confirmed the 19 hour period of praseo- 
dymium and the 40 minute period of samarium 


doubtful purity. Tiiese results we iiow’ lliul are 
probably due to contamination with small amounts 
of holmium, as the purer sx>ecimeiis now studied give 
the periods quoted in the table. The erbia iiSii! in the 
later e.xperiments was derived from a long series of 
fractionations as bromates and gave the same results 
as that supplied by Prof. Urbain. We have runv 
examined a specimen of ytterbia separated from 
lutecia and other earths by the eleetrnlytic mf'd:hoci 
as insoluble YbSO^. It gives a very feeble activity 
■which is indistinguishable in period from that of 
lutecium and is probably due to residual traces of 
that element. The residual earths after the separation 
of ytterb.ium consisted cliietly of Iut<H*ia and gsive a 
stro.ng activity identical in period with ibal^ found 
for Prof. Urbain’s sp{‘cira4‘n of luteeia. 

The similarity in the periods found for tlu* stroncr 
activities of holmium aivl dysprosium is soniewhai 
curious. After the first observations had l}<*en mu do, 
the bromate fractions from which the s]’)eci nitons had 
been taken were submitted to anofclier 1,000 (*rystal- 
lations and the specimens finally st-iidied 
absorption spectra which showed that il'iey w(‘re 
free from dysprosium and holminm respe('tivi‘ly. 
Furthermore, specimens of dysprosia from I^IVssrs. 
Hilger and of holmia from Prof, F’rijain ga\-e the 
same results as our own preparations. 

It seemed possible that both elements might give 
rise to the same active product, namely, .ggDy^®® by 
the following nuclear reactions : 

. , » (1). ; 

. {2)', 

Nuclear processes of (2) in whic^li heavy particles 
are emitted usually show a hydrogen effect of unity. 

. (Fermi, loc. cit.) We have, therefore, determined 
the hydrogen effect for both elements and find that 
. it is large. , Reaction ( 2 ) is therefore improbable and the 
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similarity in tlie periods of the products from hoimium 
and dysprosium must be regarded as a coincidence. 

We are indebted to Imperial Chemical Industries, 
Ltd., for a grant which has largely defrayed the cost 
of this investigation. 

J. K. Mabsh. 

Old Chemistry Laboratory, 

„ Oxford. 


S. SlJGDEN. 


B'irkbeck College, 
Fetter Lane, 
London, E.C.4. 


* Amaldi, D’Agostino, Fermi, Pontecorvo Easetti and Segr^, Proc, 
May, Soc., A, 140, 522 ; 1035. 

» Sugden, JSfATURS, 135, 469 ; 1936. 


Artificiai Radioactivity of Dysprosium and other 
Rare Earth Elements 

In their pioneer work on artificial radioactivity 
through neutron bombardment, Fermi and his 
collaborators announced the discovery of the activity 
of some of the rare earth elements, namely, of 
lanthanum, praseodymium, neodymium, samarium 
and gadolinium. Recently, Sugden^ found that 
terbium shows an appreciable, and europium a very 
strong, radioactivity after bombardment with neu- 
trons. We find that dysprosium shows an unusually 
strong activity due to under the action 

of slow neutrons ; so far as we can ascertain, it is 
the strongest activity found hitherto. So little as 
1/100 mgm. of dysprosium gives an easily detectable 
radioactivity after bombardment with neutrons 
from a source containing a few hundred millicuries 
of radium emanation. 

As dysprosium is one of the most abundant 
yttrium earths, it will be present in detectable amounts 
in many preparations of such earths, and care must, 
therefore, be taken in interpreting the results of the 
activation of the elements of the yttrium group. 
One of the hoimium preparations investigated was, 
however, found to be practically free from dyspro- 
sium, and decayed with a period of 35 hours. We 
find that erbium decays with a period of 12 hours, 
ytterbium was found to have a half-life value of 3*5 
hours’^, while lutecium decays much slower, having 
a period of about 5 days. 

The periods and relative intensities of the rare 
earth elements 59-71 (praseodymium - lutecium) are 
seen from the following table, which also includes a 


Element 

Half-life 

Belative 

Intensity 

Half value 
thickness 
(in cm.) 

59 Praseodymium 

19 Ii2 

4-5 

0*045“ 

60 Neodjunium 

Ih® 

0-04 


62 Samarium 

40 

0-6 


68 Europium 

9-2 IP 

39 

0*04 

64 G-adolinium 

Sli^ 

very low 


65 Terbium 

3 -9 IP 

2*5 


66 Dysprosium 

2-5 h 

100 

0*025 

67 Hoimium 

35 h 

20 

0*04 

68 Erbium 

12 h 1 

0*35 

0*03 

70 Ytterbium 

3-5 1 

0*25 

0*04 

71 Lutecium 

about 5 d 

about 1 


47 Silver 

2-3m ■ 

' ^ 

0*03 


comparison of the intensities obtained when the 
preparations were activated until the maximum 
activity under the action of neutrons slowed down 

The weak activity observed Is possibly partly due to the presence 
of traces of dysprosium ; investigating a commercial preparation of 
ytterbia, Sugden (Lc.) found a period of 2-9 hours. 


through the presence of large blocks of paraffin wax. 
The table contains also the half- value thickness in 
aluminium of the p-rays emitted. 

We find for the upper limit of the continuous 
p -spectrum of dysprosium an energy of 1;4 x 10® e.v. 
and for that of hoimium i-6 x 10® e.v. The activity 
of dysprosium obtained through the action of fast 
neutrons was only 1/100 of that measured in the 
presence of paraffin wax, Fermi’s coefficient a being 
thus 100, while in the case of hoimium we find a — 20. 
The rare earth preparations investigated were given 
to us by the late Baron Auer von Welsbach. 

G. Hevbsy. 

BLidde Levi. 

Institute of Theoretical Physics, 

Copenhagen. 

July 1. 

1 S. Sugden, NaTIIRE, 135, 469 ; 1935. 

“ E. Fermi, E. Amaldi, O. D’Agostino, F. Basett! and E. Segr^, 
Proc. May. Soe., A, 146, 483 ; 1934. 


Enzyme Catalysis of the Exchange of Deuteritim 
with Water 

In a further study of this reaction^, we have found 
that the (fii‘st order) velocity constant depends 
markedly on the pressure of the hydrogen, being in 
fact inversely proportional to the square root of the 
pressure. 

Sets of simultaneous measurements were made 
(at 37°) using equal samples of the same washed 
bacterial suspension (Bact. Acidi Lactici) so that all 
conditions could be made identical except the 
pressure. 

The results of two typical sets are shown in Fig. 1 , 
where the logarithm of the final deuterium con- 
centration in the gas (C) is plotted against that 

of the initial concentration (Oq, common to the set) 
being plotted on the axis — 0). 



Fig. 1. 


In these two sets, the number of bacteria present 
happened to be practically the same (8x10^^) but 
the times of reaction {t) were respectively 1212 min. 
(upper set) and 180 min. (lower set). The graphs, 
therefore, correspond to the equation 

log G(,-loga^Ktp-^l^ ' (1) 

where K has the values 0-0047 and 0*00453 re- 
spectively. 

It was found in all cases that, during the course 
of the reaction, the number of living bacteria, as 
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: shown by the viaMo count, was diiniiiishiag rapidly ■ 

. ■ (half-life period tw’o to three hours), but this does 
: not appear to affect the catalytic power. In 
experiments made with the same suspeiiusions. after- 
these had been kept for six days yielded practically 
the same values for the velocity constant, 

A similar la<sk of correlation fjetwoen enzyme 
activity aiul viability has been observ’cd in the. case ■ 
■■ of oxidative inechaniHms^ 

From equation , (1) we eonckide that, as^hi the 
. analogous . case ; of metallic catalysts for which the 
.. same dependence oil .pressure has. been established®, 
the reaction takes place in two stages : 

..HD + + BJB, 

„ BB + HaO - HB 4- BHO, 

. , ( where,. .B„ represents a catalytic h^entre’) of which the 
. second, is much the slower and, therefore, the rate- 
determiiimg stage. 

We are attempting to estimate the rate of the 
■ ,,, first stage reaction also, by the use of parahydrogen 
and, the Dg+H 2 “-> 2 H.D reaction. , 

, CL H. Bottomeey. 

B. Cavakaoh. 

M'-. POLANYI. 

University of Manchester. . . 
d'une 19. 

^ Observed Independenils^ by Farbas,. Farbas and rudkln, Proc. 
Roy, Sm., B, 115, '3755; and by Cavaiiagh, Horinti and Folanyi, 
NATCRB, 188, 797 ; 1934. 

® M, ■ Stephenson,, Awn. Ret}, Bi&chem,^ 2, 488 ; 1933. 

* Horhitl aiid Po.ianyi, Proc, MunefwsUr ML and Phil, Soc,, 78, 
50 ; 1934, ■ , ' 

Precision of Line Standards 
Dr. W. Ewart Williams has recently published 
in Nature^ an interestiiig article on “Light-Waves 
as Units of Length”. In a memorandum entitled 
*‘Les id4es aetueiles sur la definition de i’iinit4 de 
longueur”®, which appeared in 1927 (and which I 
admit is now somewhat out of date), I discussed this 
question in detail, and the conclusion at which I 
arrived was on the whole but little different from 
that of Dr. Williams. There is, however, one point 
which I should like to touch upon again in reply to 
the doubt expressed by him regarding the accuracy 
. of 0*2 p attainable wdtli line standards. 

The doubt stated by Dr. Williams is based prin- 
cipally on the evident impossibility of defining to 
a precision of i 0*03 mm, the centre of a fiduciary 
line magnified 300 times, such as shown in the photo- 
graph illustrating his article, and he adds that the 
uncontrolled variations in the conditions of illumina- 
tion necessarily involve greater errors than indicated 
, above. . 

In considering the reading of a single fiduciary 
line, I would in the fii’st place point out that the 
reproduction in Haturb -by no means represents the 
appearance of a line as seen through the microscope 
of a comparator. The photograph was taken at a 
frontal distance of about one millimetre. The 
illumination was by means of a prism and therefore 
strongly tilted in the direction of the line, which 
exaggerates its defects. In the second place, it is 
not the centre of the line that is read, but its axis, 
viewed by symmetrical setting between the two 
threads of the micrometer situated on either side. 
The evaluation of the two boundaries of the line, 
in conformity with the definition recently laid down 
in detail for line standards, is much more precise 
than the reading of the centre. Finally, as to the 

. 4 ' ■ 


July '20, luiB 

©ffeat of the lateral iiiclimitbiii of ihi' light betiiur., 
thf 3 experiments iff M.\L Volvt und lioiilKuireL in 
which the HOiireo eff light is iiwn'id 4«‘iii.itieaiiy 
to the utmost extent first to the right and thiii Uj the 
left of the same line, iiavt* nut eppairiit 

displacements greater thsiii Hie mii- 

ce.rtainty due to a faulty adjiistiniuit of illuiiiiiui- 
tion cannot lhta*cfo?e €‘xcei‘c| a v'^ry Miial! fwiil of iIuh 
maximum. 1 would add thal the fine rej»ri Miiiv* i i iu 
the illustration is the worst Hwn given li\' way- of 
example, of tho worst of our old protetyj^es. bar 2H. 
wd'iieh has been in constant use for forty*, six }*ears. 
The addition several years age f»f a mere recent 
prototype to tho working staiMlardh of the Inter., 
national Bim^au has pn^pared tlu‘ way for its with- 
drawal. 

It must not be forgotten, however, that the n-‘adiiig 
of a line v,iewed separately has no sigiiilicaiice what- 
ever. -Each bar has twr,» similar Iin«^s, tnictil «*o!ise‘Cii- 
tively by the sanio tool on surfac*es polished hi the 
same way and cut in the same manner. not 

any systematic error iii tho viewing of lint*s he 
eliminated for a double reason ? Thf tvo linen are 
seen under microscopies similar in all partieiiiarH ; 
and tdio bar is intendt‘d to serve only in c*oinparis«ui 
with another bar read by the same oUst'rver luuler the 
same microscopes provided with the same illiiniiiiatioii. 

Moreov-ar, tlun evaluation of a bar is not <iiff«ermined 
by one retMling of the lines in a single position of 
bar. A series of cornpariHons with authJier bar in- 
cludes tw^'clve observations, six on eiwii bar in turn, 
each observation being the mf*aii of two readings. 
Eight series are executed, iriciudiiig every Hyriiinti'iieal 
position of the bar witli regard to I hr* «fuin|iamlor 
and consequently to tho illumination (widtdi reiiuiiiiH 
fixed) and to the observer. For all major comparisons, 
many other checks are taken advantage of by com- 
parisons with other bars which are taken in groups 
of five or six, in all possible combinations two by 
two, so that finally the va.Iue attributed to a bar 
is the result of not less than five iuiiidn‘d readings 
of each of its lines. Those wdio are pre|')a<rt-*d to 
accept the result of the calculation of probabilities 
applied to metrology may deduce tlw/refrom that 
it is sufficient to make each duplicuite r(*ading of a. 
bar with a precis,ion twenty times less, tha-t is., about 
4g. for a double reading of the bar itself, or, if one 
makes use of a magnification of 3fM), then s«nnetbiiiu 
less than a m,illimetre. Even by making tis** of tin* 
photograph reproduced in tho artich*, siinihir reasoio 
ing (in which, however, I have little couiiiioucel 
would lead to a higher degree of ac-curacy than 0*2 >1 
for the evaluation of a line standard. 

It is alw^ays interesting to seek for explanations 
of facts and I have not failed to do so. But. t be truo 
answer to the doubt expressed by Dr. Williams is 
the direct affirmation of experience. It is found in 
practice that a line-bar of good cpiality compand 
. with a group of others reproduces the same \’-ahie, 
whatever , may be the experimental conditions and 
whoever may be the observer, with a precision of 
± 0*2g. This ©valuation of accuracy is that, of the 
strictest metrologists, among whom I ■ number 
myself. There are metrologists, not without distinc- 
tion, who would accept a still more favoiirahic 
evaluation^. 

It remains now to explain the discrepancy 
pointed out. by Dr. WTlIiams, of 0*0036 A, bclweeii 
the value of the cadmium red wave-hnigtli m deter- 
mined by „ the Reichsanstalt and by tho Katioaal 
. Physical Laboratory. If as ho thinks probable, this 
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difference arises from the iaitial . comparison, of the 
national . protot 3 ?pes with the Sevres working 
standards, it would co.rrespond to an error of 0*56 jr 
between the British and' German prototypes. But, 
this supposition has recently been shown to be un- 
founded. The prototype No. 16 of Great Britain 
and Mo. 18 of Germany have since been returned to 
Sevres, and with ■ the obliging collaboration of a 
inetrologist from the M.P.L., have been very care- 
fully compared one with the other. The result 
showed, within about, 0*06 p, the same difference 
that we attributed to them previously. 

Albert Perard. 

Sevres. 

May 24. 

^ m, 459 and 496 ; 1936, 

* *‘La Orfation dn Bureau international des Poids et Mesures et son 
.,CEuvre’*. Paris : Gauthier-Viilars, 1927, p. 259. 

® “Procf'*s-Verbaux des seances du Comitd international des Poids et 
Mesures”, Deux. s4rie, 15, 30; 1933, 

* See Ch.-Ed. Guillaume, “Les R4cents Progri^s du Systeme 
m^trique”, pp. 14 and 15 ; 1934. 


M. Perard ’ s justification of the metrologist’s 
claim of being able to compare two lino standards 
with an error not exceeding ± 0*2 (x is based entirely 
on the degree of concordance observed in practice 
when large numbers of readings are taken in all 
possible positions. Equally so, we find when we 
analyse the purely interferometric data for the number 
of waves contained in an optical gauge of a metre 
length, the concordance between the individual 
results is even more strikmg. 

Mioheison has expressed the opinion^ that if the 
standard metre had been an optical gauge instead 
of a line standard, the accuracy of the wave-length 
determination could be increased five-fold. Sears 
and Barreir-* estimate that the overall probable error 
associated with the optical measurement is ± 0 *016 p, 
while the average accuracy of repetition in the 
measurement of line standards is taken to be of the 
order of ± 0*25 p. 

Unless the difference between the values of 
Kosters and of Sears and Barrell can be ascribed to 
uncertainties regarding the lengths of the line 
standards, one is driven to the conclusion that the 
discrepancy is due to a lack of symmetry in the 
liyperfine structure of the red cadmium source. With 
such asymmetry, the value obtained for the wave- 
length is an oscillating function of the path difference 
in the interferometer. This effect is much more 
pronounced with the Michelson instrument, or the 
Twyman and Green modification of it as used by 
Kosters, than with the Fabry -Perot interferometer 
employed by Sears and Barrell. The higher the 
effective number of reflections, the more closely does 
the interference fringe correspond to the real intensity 
distribution of the spectral line itself. Sears and 
Barrell used plat© separations of 1/1 2th and l/9th 
metre as basic units and were not able to detect a 
measurable difference in the wave-length value. 

Hence, in spite of M. Perard’s assurances, there 
still remains the possibility that , the experimental 
error in line standard comparisons may in reality 
b© two or three times larger than his estimate, 

W. Ewart Williams. 

King’s College, . 

Strand, W.C.2. 

,June 18. ., 


^ *‘Sted.ks,.to Optics,®' p. 54. 
.^ PML Tram. ,233, 173 ; 1934. 


Origin of Tektites 

Glassy particles weighing between approximately 
a gram and occasionally a hundred grams have been 
found at several widely separated places on the 
earth’s surface. The explanation of the origin of 
these natural glass particles, known as tektites, is 
complicated by the series of peculiar forms which 
they exhibit and the size of the areas, over which they 
are found. They have been collected from each of 
the States in Australia, and because of this conti- 
nental distribution are frequently called Australites. 
Several theories of their origin have been advanced 
and discussed in Nature, vols, 131 and 132, 1933- 
Dr. L. J. Spencer and others suggest that the tektites 
are ‘aerial fulgurites’, the post-impact result of a 
great meteorite striking the earth ha a region of 
sandstone or desert sand. Comparison is made with 
the silica-glass from the meteor craters at Henbury 
and Wabar. The main difficulty in accepting their 
theory is the wide distribution of the particles 
wherever they are found. The W. H. C. Shaw 
collection of Australites was made over a region of 
30,000 square miles on a “monotonous limestone 
plain” on the southern shore of Australia^. Further- 
more, Fenner points out that the region is “without 
any siliceous rocks whatever” ; hence a fulguritic 
origiu for these Australites appears to be impossible. 

Another theory assumes that they were originally 
extra-terrestrial bodies and that at the time of a 
meteoritic passage through the earth’s atmosphere 
they became liquid from the frictional heat (Michel, 
Suess, and others)*. As they cooled, the combination 
of air resistance and some rotational motion of their 
own caused them to take on the lens, tear-drop, or 
dumbbell shapes which are observed^. There are 
several theoretical difficulties with the possibility of 
such a shaping process, as well as the observational 
objections discussed below. 

There are numerous bodies -which are known to 
have descended through our atmosphere from inter- 
planetary space. These objects comprise three classes 
of meteorites ; stones, stony -irons and irons. The 
irons show a peculiar crystalline structure, known 
as the ‘Widmanstatten figures’, which disappears 
when heated above 850® C. The presence of these 
figures to within a few millimetres of the surface of 
the iron meteorites indicates that they were not 
heated to this temperature during their brief meteoric 
flight. The stones also show no internal indications 
of having been heated to this temperature. Further, 
the melting point of Darwin glass, a form of tektite, 
is about 1,400® C.®; it is composed very largely of 
silicon dioxide (about 87 per cent Si02) and its 
coefficient of thermal conductivity is about 0*002 cal. 
per cm. degree sec. (fused silica, glass and sandstone). 
The coefficient of thermal conductivity for iron is 
about 0*10 in the same units. Hence we see that a 
lower temperature is required to affect the iron 
meteorites than to melt the tektite, and that the 
rate of heat transfer is about fifty times greater for 
the iron meteorite than for the tektite ; yet the iron 
meteorites give no evidence of having been heated 
to an internal temperature^ of 850® €. It therefore 

* The combustion theory of Lacroix appears artificial ; the reactioa 
suggested probably could not occur during a meteoric flight, as the 
meteoric phenomenon Is now interpreted. 

t A low Internal temperature for iron meteoritea in flight through 
the atmosphere is assumed as the result of the ‘ablation* <lidiiification 
and immediate removal) of the heated surface. This process is generally 
believed to absorb most of the heat of the atmospheric resistance^ ; 
freshly fallen meteorites are seldom described as being more than 
“millr warm”. 



1()6 


NATURE 


July 20, 1935 


appears iinpossible ttiat sulHcieiit lieat from atmo*. 
spheric friction wm trcinsferrod to the interior of the 
tektites to allow them to melt and take on the- 
observed shapes. 

For the reasons gi\’en above consider that, as ■ 
yet, no satisfactory meteoritic theory has been 
advanced to explain the origin of tektites. 

, B'lbtcheb Watson, Jr/ 

Harvard College Observatory, 

Cambridge, Massachusetts. 

June 10. 

®C.. Fenner, *‘A«stralites’% Part 1. “Classitlcafclon of the W. H. 0. 
Shaw . Collection”, Trans. Itoif. Sot. S&uih Amtralia^ 58, 63 and 64; 
1934. ^ . 

® A. Lacroix, ‘*Les Tectites de Llndocliine”, Extractor the Areh. 
31mium National d'Bistmm Naturelle, 6''®« Ser., 8 ; 1932. C. Fenner, 
op. cU.i pp. 62-79. 

® A. Lacroix, op. at, p. 211. 

^ W. J. Fisher, Harvard College Obseiw^atory Circular, 385, 1934. 


Philosophy and Modern Science 

I AM sorry if my psychological knowledge fails to 
reach the standard rtHpured by Dr. Dawes iLi<d\sh 
My book^ has, as a matt er of fact, been tlie siibjee-t 
of favourable notice in three psyciioicjgical Journais, 
though I cannot claim the univorsai agretment that 
would apparently be no(,u\sHary to make it con- 
vincing to Dr. Dingle. I have done my best to 
explain what I mean by the terms used. 

What Dr. Dawes H!icks calls a ‘sensum’ seems to 
be what Russell called a ‘sense-datum’ ; and I do 
not us© sense “data, partly because most of the 
alleged existing sense -data are not perceived and 
therefore are not part of our fundamental knowledge, 
and partly because some inference and refinement 
are necessary before we can pass from our immediate 
knowledge to even the perceived sense -data. I am 
not sure whether I accept Dr. Hicks’s other definition ; 
his words ‘mental act’ seem to presuppose that w^e 
know what we mean by mind and that there is some 
kind of activity in merely having a sensation ; the 
former seems to me to be posterior, not anterior, to 
sensation, and the latter is I think untrue. 'When 
my eyes are open I am aware of various patches of 
different shapes and colours, which disappear when 
my eyes are closed. Those are what I mean by a 
sensation. They seem to be immediate and not the 
result of any activity on my part ; they just happen. 
In the case of sensations of sound even the minor 
preliminary activity of opening my eyes is un- 
^ necessary. 

Again, Dr. Hicks’s definition of a concept pre- 
supposes the existence of universals, and apparently 
denies the existence of different degrees of universality. 
Here I definitely disagree. A single observation of 
Neptune is merely a bright spot surrounded by 
blackness, with appropriate modification in the case 
of a photographic observation. It is only when 
many observations are available that we can form 
the idea of a single body moving in a definite way ; 
generalisation has already been applied in tbiuking 
of Neptune at all. The individuals are merely a 
certain finite number of bright spots. 

I am quite clear that I do not experience another 
person’s sensations. He can tell me about them, 
and I may believe what h© says ; but a long process 
of inference has been involved before 1 can attach 
a meaning to this statement and put them on a 
similar footing to my own. It is well known to 
astronomers that the observations of different 


observers men'll «*.ertain before 

become comparable amruig ! In iUH« 

I agrets %vith Dr. CanipbeH's piiragniph ; 

I shouid also agree with his first if 1 thiU In* 

does not 'regard my view as a ]>liilosup!iy.^ I ri-pud 
it as -a deBcription of the iiitilenl uf Hcqiiireiie'ii! id 
knowledge. For e,xampie, what I eull a isjiks pi is 
substantially what Pearsou railed a roiisiriiri ; but 
1 prefer not to use the. latter t<*rm beeaiisi^ it Siiuerstn 
acceptaruee of tin* pheiieineijaliNl pliilusi»ph\ , \Uiile i 
think that tht 3 re is nothing in my w^rk tinu rtaild 
not be equally wdi am^pted by a realinl. 

Though I do not m.v.essarily a^rri^r uJlIi Prof, Le\',\ 
entirely I consider him clearly right in cibjeciiuL" tu 
Prof. Dingle's adoption cJ uiii\'i*rsai agriH'ineiil a.s a 
fundamental criterion whih) tryuig to inaiiit-n-iii a 
critical attitudi^ about the reality of the f‘\tirnai 
wwld, since other jieople are part of that worlii. My 
own opinion is that both are infiaTcd from much 
more fundameiital data, 

iiAROLP JeFFHKV.H. 

St. Jolm’s Coll<'*go, 

(7ai abridge. 

* XATltKK. 185, IC)A5, .liino 22, 1935. 

* “Sticuthk; lufercnre”, 1931. 


De, Norm'an (.’amfiikij. k so far right that, iii^the 
phiiosopliieal interpretation «>f wataico cont*i‘pt ions 
about reality and exiHtt‘ncf*. lio at the very <»ure of 
the matter." To me, these are primarii's aiul iu- 
definables. They can he explained, only in terms 
of human practice; that is to say, again only in 
terms' of the active sidt* of reality and exist enc<». 
The ‘logical network’ view^ cannot t'lnbody in its 
scheme this activist side of reality, for it is basically 
static and contemplative in character and purpose. 
A social philosophy of science, on the other hand, 
automatically makes man’s capacity for changing 
the world an integral part of its story. Tiie purpose 
of the philosophy is both conscious and dyiminie. 

It is for this reason that Mr. C. 0. Bartruin^' 
misses the point when he argues that the difference 
between the two views is merely one of words. The 
extent to rvhieli words may ind<,*ed arouse cn^nfusion 
is apparent when Mr. Bartrum quotes wk? as saying 
“tliat the man of science shoukl he responsible fur 
the social consequences of his work” and when hi* 
pictures tlie terrifying residts that would hilimv in 
every laboratory if this were acci‘phHL Wha.! I 
actually wrote %vas that niy view kc^eps '‘tlnr .s(h(‘niist 
alive to the social consequences”. Tlu*re is an ocean 
of difference between the two staitmenis. 

H. Lkv^”. 

Imperial College of Science, 

South Kensington, S.W.7. 

NAXmE, 135, 1036, Jane 22, 1935. 


Origin of Man Again? 

The controversy on “Special Creation and Evolu- 
tion”^ continues to recur periodically in spite of the 
fact that it has long been known to scholars an«! 
learned Kabbalists that the Biblical narrati\*e of 
Genesis is a representation of Chaldean allego 
To-day in many branches of science, writers can 
expound their knoudedge for the uninitiated onl^^ by 
means^ of similes,, metaphors and analogies ; and yet 
it... is -still the practice to translate and interpret 
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ancient writings and glyphs literaily and in terms of 
oiir present-day ideas, liypotheses and preconceptions. 

Tentative theories and , schools of thoiigiit are 
multiplying owing to the complexities revealed in 
recent years hy xesearclies .in all departments. In a 
valuable sii,mmary of cu.rre.nt opinions on the origin 
of species-, Prof. J. Ritchie referred to “the minimum 
that different t;\^3es of mind a,re prepared to allow 
in order. to bridge the gulf of scientific analysis”. 
It is evident that the sy 2 itlieti,e fmiction of the mind 
will not give birth to a new synthetic generalisation 
just yet ; but. the wider the search for an embryonic 
hypothesis the sooner will one be found that is work- 
able and, acceptable to the majority. 

Evolution is a fundamental cosmic principle in 
all ancient philosophies ; but it is conceived as a 
.dual process of involution and evolution operating in 
spiral cycles. The creative energies of Nature are 
serial emanations or ‘rays’ symbolised by numbers, 
glyj3hs and geometrical ideographs. Wliile the 
explanation of the evolution of species (c/. the 
Purdnas and Vedas) is similar to the Darwinian 
theory of Western science, that given for the origin 
of man is different. 

In “The Descent of Man”® there is a passage on 
hermaplii’odit© forms which shows how near Darwin 
cam© to postulating a primeval androgynous stem 
from which, according to ancient teachings, the 
iBa,m.maIs vsprang. 

,Brie.fiy, in tlie Easteri.i Aryan philosophy : ' 

(1) Each genus has its own ‘priiiiordiaF and dis- 
tinctive ‘form’ ; and these ethereal prototypes are 
gradually precipitated contemporaneously with the 
condensation of the globe. 

(2) They had become semi -physical colloidal forms 
of bi -sexual animals in the early Secondary Age, and 
were fully consolidated physiologically, and sexually 
differentiated during the Jurassic period. Man pre- 
ceded most of the mammals. 

(S) The evolution of species, races and variations 
was subsequent to the complete physicalisation of 
tlie tenuous colloidal forms. 

This ‘hypothesis’, of course, “simply pushes the 
problem back to” — another slate ! But the phenomena 
of ‘periodical, precipitation’ and of colloidal states 
had not been investigated in Darwin’s time. To-day 
we are accustomed to seek for ‘causes’ and ‘origins’ 
in imperceptible states. 

W. W, L. 

» N-aturb, m, im, June 15, 1935. 

« NA.TURE, m, 506, Sept. 30, 1933. 

“ “The Descent of Mam’', secomd edition, p, 161. 


Alchemy and Music 
The supposed connexion between alchemy and 
music is much older than the sources quoted by Prof. 
Readh A treatise in the “Collection” of Greek 
alchemists® deals obscurely with this subject, and 
it has been the object of an interesting study hy 
Prof. Stephanides, of Athens®. The ultimate source 
is, of course, the “Timaeus” of Plato,, in which the 
compositions of materials are explained as due to 
mysterious ‘harmonies’. Plato was in later life much 
influenced by Pythagorean schools, ■ as has been 
shown by Franl^^. He was obsessed by the idea that 
mathematics is in some way or other the ultimate 
reality, and that .Nature must be explained by 
mathematical laws, .or even Nature Is these mathe- 
matical laws. In this he ■ seems su.rprisingl.y ‘modern’, 
or rather, modern views:.seem; surprisingly Platonic. 


Most of the ideas of later alchemy are merely more or 
less denatured versions of the theories of the Greek 
alchemists, and if the music ■ was ..intended for per- 
formance during the practical operations this may 
also be an old ritual. 

J. R. P.ARTINGTON.. 

Wembley. 

»Nattjeb, 135, 967; 1935* 

®BertheIot, “Collection des AlcMmistes Grecs”, 2, 421. 

® Movaixr) ml Xgvao:n:oda^ in tfjg *srmQs/a; r(av 

'Bv^avrtvtov csiovdibv, 4, 39--45 (Athens, 1927). Hammer- Jensen, 
“Die alteste Alciiyniie”, Kgl. Danske Videnste, SelsMb., Hist.'-JUoL 
Meddel., 4 , ii, 144 (1921) — ‘sie ist Yon Interesse hinsichtlich der 
byzantinischen Kirchenmiisik’. 

* “Plato nnd die sogennanten Pythagoreer", Halle, 1923, 


The lecture concerned dealt exclusively with 
certain aspects of seventeenth century alchemy, and 
Maier’s musical compositions of 1618 may perhaps 
be taken as the last and most definite attempt to 
associate alchemy with music. Prof. Partington’s 
early references arc) very interesting. 

John- Read. 

St. Andrews. 


Breeding of Loris in Captivity 

There is no record of Lo7ds having been bred in 
captivity, so it seems worth recording that one was 
born in my colleetion recently. 

This animal is well known to bo difficult to keep 
alive in confinement, and in the hands of most persons 
who have kept them they live only two to three 
months. As the period of gestation appears to be 
longer than this, it is not surprising that breeding 
has not occurred, though several instances have been 
recorded^ of babies having been born to females 
already pregnant at the time of their capture. 

Upwards of fifty individuals of the genus have now 
passed through my hands, and I have been successful 
in keeping them alive in confinement for varying 
periods. Some still alive have been in captivity for 
more than two years. The Mysore loris (L. tardi- 
gradus lydekkeriajitis) appears to stand confinement 
better than the Ceylonese I’aces. 

In April 1934, on leaving Ceylon on furlough, I 
left my collection in the charge of Dr. L. Nichoils, 
Government bacteriologist. In one cage were a 
number of specimens of the loris L. t. tardigradus, 
and in the same month was added a full-grown male 
of the northern race, L. t. nordicus. I noticed that, 
at the time of handing over, all the males had their 
testes fully descended, whereas previously their 
scrota had been empty. The descent in some of the 
males took place over -night. 

All the lowland lorises in the cage mentioned died 
in my absence, except one female. She was evidently 
impregnated by the northern male in the latter 
part of 1934, Dr. Nichoils informs me that no copula- 
tion was observed. A baby was born on Aprfi 24, 
1935. I noticed a few days later that the father had 
his testes descended again. 

It seems out of the question for the pregnancy to 
have occurred as a result of the rutting activities 
of the male in April 1934, as this would give a 
pregnancy of nearly a year. It seems much more 
likely that the male has a testicular descent twice 
a year as suggested by Narayan Rao®, and that the 
pregnancy dated from a rutfcing season in or about 
September or October 1934. 

Although the full evidence cannot be discussed 
here, it would seem that i/ons in its breeding habits 
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differs from its nearest relative, N ^ctkebus^ and -also 
from TarskiSf both of which breed continiioiiBly, and 
agrees with Lemur in having a welhdemarcateci bi-. 
annual breeding season®. It would also appear that 
tht.‘ gestation period is soniewdiere in the neighbour-- 
hood of six months — very long period for so small 
an animal. This time, however, is supported by the- 
evidence of a very long Iac*tatioii period as already 
reported bv mo^. 

W. e. O. Hum. ■ 

Anatomy Department, ■ . , 

Medical College, 

Colombo. 

May 28. ■ 

^ Pearlews, S. K., SpoHa ZephmicfU 0, 184 ; 1900. 

® Narayan iiao, €. 11., J. Bombay EaL Hist. Soe., 03, 206-209 ; 2937. 

ZiickmiKin, S., Pmc. Zoo. iS'wr., lO.'SO-lOTS ; 1933. 

" Bill, W. O., Ceylon J. ScL, B, 18, 89-132 ; 1933. , ' 


Chemistry of (Estrogenetic Substances 

reported previously, uiisaturated fat-aromatic 
a-ketonic acids iiijected into spayed mice give rise to 
tlie appearance of cornified coils in the vaginal 
smears^. Contrary to these results, J. W. (^K>k and 
D. C. Dodds failed to see an 0‘Strogenetic efh'ct 
with benzal-])yriivic acid and fural-pyruvic a<nd 
on sx)ayed rats®. 

The total doses required for spi-iyed , inic'j'* are 
24 mgm. dry sodium salts given in three doses at- 
intervals of 24 hours. Cook and Dodds, working on 
rats, used doses of 100 mgm. (Caieulated according 
to Parkers and Dodds®, 240 mgm. would . bt:-^ the 
corresponding doses ,to produce iBStriis' in rats.) 
Their doses, therefore, were insufficient. Further- 
more, they space the single injections of these 
substances in such a way that even a total amount, 
otherwise active, would be inactive under these 
conditions. “The importance of spacing the injections 
at the correct intervals cannot be over-emphasised. 
(Cook, Dodds et al.y 

The oestrogenetic effect of benzal -pyruvic acid and 
fural-pyiiivic acid on spayed mice has been observed 
iiidepeiidently elsewhere. The statement that the 
cestrogenetic activity of imsatiirated fat-aromatic 
■a-ketonic acids is of the order of l-keto-l,2.3.4.-tetra- 
hydroplienanthrene is correct. ■ It is known that 
figures of the' same order are not necessarily identical 
figures. 


for example, IchtkipphiH^ the f'lirMiiii glatid \f’T\ 
characteristic of aiiipliibiaii^-, ii pri’--^*nd 51 i 

which never taken to WH!*"!'. if 'lee) 
fore be. profitable to it in lii*- helu liji' 

wmrks on the carc?lid siiiiis in 

The earotici gland of it fiiil-iirHWu 
mispersus is approximntely 2*e iiiiti., m If'ini’e. and 
1*5 mm. in breadth. Its si/.e uf ntjn 

dissection, while on the other hofel ii i"' -iiedl i'lioacli 
tobefixeti entire for hislolouieal imh and '‘taiie 

ing. A s^‘ri<^s of iongituiliiiiil 'ieetiiue- 
by a series of traiis\3a*se secinuis sii«n\ ilw iultiw me ; 
Soon after its entrance inti> the siuihiig. the **010111011 
carotid artery is se*ai to eofiiimiiiii'ale b\’ itieiyi'*, of 
several, openings with (wo lidiiy larg*’ whief 

jo.iii and leave as the externa! ciiroiid arbrx. Ide* 
openings may also be seen in a loiifiitiuliriiil nuieru. 
•scopic; dissection of th»‘ ‘gland*. Soiiiewliiii de»*|ii'r 
in the swtdliiig. the liiriieii of the cfunmun carotid 
e.xpaiids, but i^\'entually breulvN up a net work 

of arterioles. These again unite* to Ibrin a Haitiiied 
lumen, which, however, liecmnes mor** ari»'ri}i| and 
leave.s as the internal carol i«l artery. 

Hev(‘ral inteu'sting ]>o!idH may Ik* raiHai. .Meliinm 
|)hon*s o<*eur abundantly in the network, while groiifw 
of cells are tlistribiiteii in it which are V(»ry reinifiiw^eiit 
of ntu‘ve cell bodies, Silver Htiiining will reHorted t-o 
in order to titdect nin’ve fibre.s if present. Histcdogically 
the carotid glaiui is a very much elaburated artery, 
Gornpared with that of the sinu.s earoticu^ in 
■rnaramals, its is very tlik*k ami tra\’ei\Ned b\‘ 

many elastic fibres. The ca,roti<l gland will tliereron 
not alloiv of passive dilation to the <'xt<uit that tfie 
sinus (uiroticus does. Gonstriet ion of file riirotid 
glands in the etherised frog :rY*gist err'd no -no! aide 
change in the frequency of tia* heart -l>eat. 

Suggestions as to the probable function of the 
carotid glands in the frog are re.served at this stage 
of the study. 

0". Ei.off. 

Dejiartment of Zoology, 

University of the M'itwatcu'srand, 

Joliannesburg. 

June ih 

* Heyaiaiis, Bouckaert am! Rt'giiire. “hr sjjaw O.'irotidieift It'tri:-. 
1933. 

* Be Castro, Tras. Lab. Meek. Eioi., .1928. 

® .Koch, *‘Die reticktorischc S«*lhstt‘iirruf5j4 *!*•'< K ivis|nj}fi‘.s",, I.Jw-i.ilrn 

and Leipzig, 1931. 


E, F.b,iedmakk. 

Sir, William Dunn Institute of Biochemistry, 
University, Cambridge. 

June 12. 

^ E. ‘Friedmaim, KvrmiB, 135, 622 ; 1035. 

® T. W. Cook, E. C. Dodds, Natvee, 135, 959 ; 1935. 

® A. S. Parkes, E, C. Dodds, cpioted from B. C. Dodds, Lancet . 1 , 
935 : 1934. 

" J. W. Cook, E. C. Dodds, C. L. Hewett. W. Lawson, Proc. Hoy. 
Soc., :B, 114, 280 ; 1933. . 


Carotid Gland of the South African Bullfrog 

The physiological and histological studies of 
Heymans^, de Gastro®, Koch® and others have clearly 
shown the great importance of the sinus caroticus 
in the control of circulation and respiration- in 
mammals. The carotid nerve, which arborg^es in 
the adventitia of the sinus, is innervated by/the in- 
ternal pressure of the blood, and the heart-rj&-te and 
respiration are reflexively affected. 

Except perhaps for its absence " species. 


Forces of Attraction of Homologous Loci and 
Chromosome Conjugation 

A SERIES of g('neti(* ainl (*yt dat.-i sIhuv tihii 
chromosome coiijugaticai at meiosis is cuusrd hy ? h* * 
attraction of homoi ogoi i s ] >a r t s . 

A study of chromosome hoiiaviour in luaer<>/.yia>u:- 
inve.rsions has disclosed with spc'cial eleariu'ss the 
actio.n of these forces. M'e have obtaiiual a stock of' 
Drosophila nielanogasfer possessing aitaelaai A- 
chromosomes, , one of which had an iiivm'sioii in- 
volving almost the whole chromosome. If tlie forces 
of attraction of homologous loci are sufficiently great 
to overcome conjugational difficulties, wiiich arc* 
connected with heterozygous inversions, chroniosomt' 
■■conjugation ought to take place as in Fig. I (left 
hand). In this case ring chromosomes ivoiild form 
as a result of a single crossing-over in an in\"erted 
region. On the left end of the A” -chromosome, thesi^ 
ring chromosomes would have a small deficiency and 
on the right one a duiiHcation. The stock' with 
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attaclieci X -cliromosomes' obtained by ns gave a 
progeny, part of which in fact contained a ring 
chromosome (Fig. i , (right hand). Stern’s, culture 
xf ^ . 

The frequency of single crossing-over (number of 
distal recombinations) had at the same time not 
decreased. Here, too, in ail the one hundred per 
cent of ovocytes, the same as under normal con- 
ditions, the X -chromosome undergoes crossing-over 
and forms at least one ehiasma. 



A study of double crossing-over in a similar 
heterozygous inversion ac® (non-attached X-chromo- 
somes) has shown that the difference between the 
frequency of double cross-overs in a heterozygous 
inversion sc^ and that of double crossing-over in a 
homozygous one, may be explained by the occurrence 
of new regional differences during ring conjugation. 
The increased percentage of non -dis junctional males 
and females which arise in a heterozygous inversion 
are a result of double crossing-over. Experiments 
show that the increase of double crossing-over in a 
heterozygous inversion causes an increase of the 
number of exceptional individuals. The presence of 
the latter cannot therefore prove the disturbance of 
chromosome conjugation. 

The data obtained by us in this work indicate that 
in a heterozygous inversion of Drosophila, chromo- 
some conjugation occurs in the same way as has 
been described by McGlintock for Zea Mays. There 
the forces of attraction of homologous loci which bend 
the chromosome into a ring cause complete conjuga- 
tion, notwithstanding the presence of an inversion 
ill one of the chromosomes. 

The existence of a Drosophila stock wdth attached 
X-cliromosomes where ring ch;romosomes are per- 
manently formed, is a new cytogenetic proof of 
Morgan’s theory of crossing-over. 

B. X. SiDoaov. 

[N*. N. Sokolov. 

I. E. Tbofimov. 

Department of Genetics, 

Institute of Experimental Biology, 

Moscow. 

May 7. 


Cosmic Ray Bursts in Liquid Dielectrics 
Bubsts of ionisation produced by cosmic rays have 
been studied up to now in large ionisation chambers 
filled with a gas at high pressure. We found it 
advantageous to use for this purpose ionisation 
chambers filled with a very carefully purified liquid 
dielectric. 

A series of preliminary observations was made 


with the use of a cylindrical condenser having a, 
capacity of nearly 1 litre containing hexane (CgHii) ; 
the interior armature was an empty cylindrical vessel. 
The conductivity of the hexane was as low as 2*3 x 
1 0"^® cm.“h In most cases a difference of potential 
of 1,800 volts was applied ; such a considerable field 
was necessary in view of the small mobility of ions in a 
dielectric liquid (mean value in hexane^ is 5x l0~^ 
cm. /sec. per cm. /volt). 

The armature receiving the charge was connected 
with a quadrant electrometer of common pattern. It 
recorded the gradual charging of the system by the 
spontaneous current in the liquid. Bronson resistance 
was used for compensating this current. Bursts 
provoked sudden deviations of the electrometer 
needle and corresponding displacements on the curve 
of the record. It was possible easily to recognise 
bursts supplying more than 3x10® ions (the actual 
number of ions produced was considerably greater in 
consequence of the loss by recombination). 



To characterise the phenomenon we give two 
numerical results and reproductions of some records 
obtained-. In an unprotected ionisation chamber, 
the number of bursts was 2 in 11*7 hours. In the 
most favourable ease, the chamber surrounded by 
lead blocks 5 cm. thick and the aluminium cylinder 
put into the interior armature, the number of bursts 
increased to 37 in 13 hours. 

In the accompanying illustration are reproduced 
the records of some typical bursts : ISTos. 1, 2, 3 are 
simple bursts ; Nos. 4, 5 seem to be double bursts ; 
No. 6 is of more complicated structure. The arrows 
indicate directions of deviations of the electrometer 
needle due to (a) compensating currents, (6) residual, 
and (c) the direction of movement of the sensitive 
film. On the left is a time -scale in minutes, which 
enables a rough estimate to be made of the duration 
of the bursts. 

C. Bialobbzeski. 

I. Adamczewski. 

Institute of Theoretical Physics, 

Warsaw. 

May 28., 

^ One of ns lias recently made a detailed study of the mobility of 
ions in liquid paraffins : I. Adamczewski, .BuiL InL Acad. Polemize, 
217; 1934. The existence in these liquids of three sorts of ions of 
different mobilities w&s discovered. 

* More details will be given in a paper appearing in a forthcoming 
issue of Bull. Int. Acad. Polonaise. 
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, Electrical. Units and "the LE*C* 

Prof. E. W. Marchakt, who was one . o,f the 
British representatives at the recent meeting of the 
I.E.O. at Brussels, has sent me an account of the 
proceedings in connexion with the proposed intro- 
duction of the M.K.S. syst^em, which he authorises 
me to publish. I should be greatly obliged if space 
could be found for it in Natuke. 

R. T. Glazeb-Rook. 


Laboratories of Applied Electricity, 
University of Liverpool. ■ 

, July 9, 1935. 

Dear Sm Bichard CkAZEBROOK, 

' Dr. ' Bayner has written to me regarding the 
meetings of the E.M.M.U. at Scheveningen. It was 
agreed that, the M.K.S. system should have units 
which were consistent with the €*.G.S. system, and 
all the representatives , of, the diSerent countries 
agreed that it was very desirable that the pi^esent 
practical system should be extended so as to make 
it a coherent system of units. When the matter came 
up for discussion at the Committee of E.M.M.U., the 
question under discussion was divided into two. The 
hrst was concerned solely with the desirability of a 
coherent LT.K.S. system without speeilying the fourth 
unit, and tlie sec^ond with the choice of the fourth 
fundamental unit. On the first question, all the 


July 'W, i935 " 

members declai ed tlieiuwlves lu luvour^ tli#^ 

adoption of an M.K.8. system witii 
units, except the repfest‘nta!ivi‘ of Xormuy, vCti 
abstaiiK 5 <l. On the second cpiestioin the I ‘’oiiiiiinb'f 
decided to consiiii, on one hand the CfuiHuItnt 
Committee of the H.LP.M., and on flic other huiuf. 
the B.U.N. Dr. Imnbardi was asked to pr*‘pair*' ! 
question to submit to the C\uisu!uitive (’oiiwiitt* f of 
;theB.I.P.M.,and Dr. Reiinelly to pre|miv that tn Jn 
submitted to the S.U.X. Alt hough IhtTc* L nothing 
in the minutes of the proceedings staling that the 
basis of the decision rt^garding tie" fourth unit sIiouM 
be that the permeability of fn^e space should be 
as unity, that |)oint was re|H»att‘dIy raised in t!io 
discussion, and the wnry in which tlit' matter 
left, w-as that the committees to be eonsulteil r^hradd 
be asked to gme a value for tlie fourth unit which 
was consistent with the value of the permeability oi 
free space being equal to unity. 

■ It was agi*eed by eveiycme that the fouiih unit to 
be adopted (either a unit of <|uantily of t lectricity 
or a unit of resistance) must bc" c‘onsist<‘iit with the 
G.G'.S. system of units, and the reason why I tie 
question of the fourth unit was referriMi to the two 
committees concerned, was that the i'ominisKion was 
anxious that whatever unit was ehrisen should be 
consistent with the? C.G.S. sysitun of uuit.s. 

' ■ Yours v€wy truly, . 

■ ■ " E. W. MAiiriiAKT. 


Points from Foregoing Letters 


Dr. J. K. Marsh and Prof. S. Sugden describe 
and tabulate results obtained by bombarding rare 
earth elements with neutrons. Radioactivity of 
varying intensities, with half-life from a few minutes 
to two days, was produced in nine out of thirteen 
elements. Europium, dysprosium and holmium were 
found particularly active ; it is siiggested that these 
elements may be useful as neutron detectors. Prof. 
G. Hevesy and Miss Hilde Levi give a similar table 
for the ri^ioaotivity induced in eleven rare earth 
elements. The tv-’o tables are not in entire agreement, 
owing, as both groups of investigators" point out, 
to the difficulty of obtaining the rare earths in a 
pure state. Neod^unium and gadolinium, the activity 
of which is given as zero by Marsh and Sugden, are 
said, by Hevesy and Levi, to have a slight activity ; 
the values for the intensity and half-life in the case 
of several other elements also differ in the two tables. 

The rate at which molecules of heavy hydrogen 
gas are exchanged for the hydrogen atoms of water 
molecules in a suspension containing lactic acid 
bacteria varies with pressure, the velocity constant 
being inversely proportional to the square roofc of 
the pressure, according to Messrs. G. H. Bottomley, 
B. Cavanagh and M. Polanyi. The active catalytic 
agent is an enzyme equally active whether the 
bacteria are dead or alive. 

M. A. P^rard describes the methods employed in 
determining the length of the national prototypes of 
the standard metre, and concludes that in spite of 
the raggedness of one of the fiduciary lines, an 
accuracy of 0*2 microns is possible. Dr. W. E, 
Williams emphasises the fact that accuracy would 
be greater if an optical gauge were used in place of 
the line standard. He still believes it possible that 
a discrepancy of 0*56 microns in the length of the 
British and German standards may exist. 


F. Watson, Jr., revkwcsA-ritically tlu'orics dt‘aliiig 
with the origin of tektites, wliich arc small glassy 
particles of ieiis-like, pear or diimlicbtll shaiie, found 
at various places on the earth’s surface. B'e eoncdmics 
that no satisfactory meteoric theory of tlieir origin 
is as yet available. 

Prof. W. €, O. Hill records that, a specimen of 
loris, one of the Iiido -Malayan lemurs, w'as born in 
captivity in Colombo, and describes the" briMinjiiig 
habits and period of gestation of the specit;‘s, 

A histological study of the carotid s^velliiig in the 
South African bullfrog, Pjf.vkephalns mispvrsu,su fi'V 
Dr, G. Eloffi, has shown that it is a much elalioruiod 
artery with a relatively thick Before* tic." 

internal carotid artery lea\'{‘s the swclbbig, the 
common carotid breaks up into a rate numhilf, in 
which melanophores occur abundantly, and probably 
also nerve-cells. Constriction of the carotid sw*.*lliiig.s 
did not affect the heart -rate. 

The formation of a loop during llu" conjugation 
of heterozygous clnomosomes (deri\'ed from in dike* 
parents) of the fruit -hy, Drfmyphila !\ 

during fertilisation is described and iiiiistratiHi by 
Messrs. B. N. Sidorov, jNf. N. Sokolov and I. E. 
Trofimov. In order that homologous portions of the 
chromosomes may lie side by side notwithstanding 
the presence of an inversion in the order of tlic gtaits 
in one of the chromosomes, a loop’ is formed as a 
result of a single crossing -o\'cr in an i avert e<l region. 

Prof. .C. Biaiobrzeski and I. Adamezewski have 
found that the use of liquid dielectrics is advantageous 
for the study of the cosmic ray bursts. In an ituiisa- 
tion chamber of 1 litre capacity filled with 
fully. purified hexane, they observed 37 bursts in 13 
hours. '.Several bursts are double or oven of more 
complicated structure. 
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Research Items 


Origia of the Domesticated Horse . 

In a survey of the evidence bearing on the evolu- 
tion of the modem domesticated horse. Dr. Max 
Hilzheimer 1935, June) confirms the 

surprising inference from the bones found in the 
Royal Tombs at Ur that the early Sumerians had 
domesticated the Asiatic dziggetai or onager. Bones 
since found at Tell Asmar include numerous remains 
of the onager, but none of animals resembling the 
horse. There ai'e two, possibly three, varieties of 
the early horse. It is represented in palseolithic art ; 
but it was not domesticated until neolithic, and in 
places, bronze age times. Its habitat was north of 
the central Eur -Asiatic mountain chain, except for 
Spain, and extended from western Europe to Mon- 
golia. Of the two varieties, the Tarpan lies west of 
long. 40°, Przewalski’s hors© to the east. An early 
classification divided the domesticated horse into 
an oriental and an occidental breed, contrasted as 
in the Arab and the Clydesdale ; but an early breed 
indigenous to Europe and native to Poland is the 
Konink. Notwithstanding opinion to the contrary, 
the original home of the Arab or oriental type is 
Europe, its distinguishing characters being due to 
climate and careful breeding. The earliest repre- 
sentations appear on the monuments of Assyria 
dating to the first half of the first millennium b.c., 
though it had been introduced there long before by 
Aryan tribes. In varying form this is the horse of 
the EgjTjtians, Hit tit es, Greeks, Romans and 
Scythians. The so-called occidental horse has been 
thought to be descended from the prehistoric horse, 
of which remains are found in the glacial deposits 
of Central Europe ; but the break in continuity 
precludes this view. It first appears in dual form as 
the Noric horse and the horse of Persepolis of the 
fifth or sixth century b.c. The heavy draught horse 
is first seen on a tombstone at Chalon-sur-Saone 
in the second century b.c., and there can he little 
doubt that, like the Arab tjrpe, it was a product of 
breeding and climate which appeared first in the 
countries, broadly, bordering on the North Sea, 

The Tongue 

Prof. David Katz, formerly of Rostock Univer- 
sity, has communicated to the Manchester Literary 
and Philosophical Society a summary of the 
results of his research on the tongue as a primitive 
sense organ {Mem. Manchester Lit. mid Phil. Soc., 
1933-34). All theories of ©volution, however much 
they may differ, agree that life must have originated 
and developed in water and later adapted itself to 
conditions on dry land and in the air. Psychologically, 
this is manifested in the strength of our need of 
water. The function of perceiving wetness seems to 
be restricted to one organ, the tongue. The sense of 
taste is a specific chemical sense ; and it is a near- 
sense as it has to have contact with the chemical 
. stimulus, without the intervention of a medium. It 
cannot taste solids ; they must, be dissolved, this 
being the function of the saliva. The tongue is also 
remarkably sensitive to an , electric current. . . With 
regard to the sensations of wetness and dryness, 
while all the external surface of the body is dry, the 


internal surfaces are moist. Normally, neither wetness 
nor dryness is felt in a specific manner. The only 
part of the body which gives a real subjective im- 
pression of wetness is the tongue, while the pharynx 
gives a nearly permanent impression of dryness. 
Together they probably form a single sensor}^ unit 
which as a whole plays an important part in super- 
vising the water economy of the body. The sensation 
of dryness in the pharynx controls the secretion and 
swallowing of the saliva. With regard to electric 
taste, a series of experiments has shown that an 
opposition of taste is created at anode and cathode 
of sour-salty and bitter-sweet, which can also be 
described as relatively bright and dark or heavy and 
light in analogy with the impressions of other senses, 
while other, tingling sensations are experienced which 
probably represent the generation of gas. These 
impressions do not depend on the metal used, and 
whatever the combination the threshold appears at 
the same intensity of current. 

Ecological Conditions in Coffee Plantations 

Under the title of “The Climate and Eco-climates 
of Coffee Plantations” by Mr. T. W. Kirkpatrick, 
entomologist, East African Research Station, Amani, 
Tanganyika, there has recently appeared a memoir 
interesting to entomologists and botanists alike. The 
investigations concerned were undertaken in coffee 
plantations in Kenya Colony. After discussing the 
standard climate of the district concerned, the author 
deals with the air temperature at a height of 1*3 
metres between the rows of coffee bushes, and com- 
pares it with that in the standard screen. Similar 
temperatures inside a coffee bush are also recorded, 
together with the temperatures of the leaves of such 
a bush and the body temperature of an insect 
{Antestia) on the surface of a bush. Soil temperatures, 
humidity, precipitation, evaporation, light and other 
factors are dealt with in detail. The author then 
goes on to discuss the various factors which modify 
the climate of a coffee plantation. It was found that, 
in general, the climatic conditions in a plantation 
differ wddely from those which obtain in a standard 
meteorological screen, and do not always vary in the 
direction which might be anticipated. It is possible, 
however, to deduce, with fair accuracy, the extent 
to which these conditions will vary from a standard. 
The author describes the technique employed, and 
the data obtained, in detail. The work is an important 
original contribution which should be read by all 
ecologists and may be obtained, price 5^., post paid, 
from the Research Station at Amani, or from the 
Crown Agents for the Colonies, 4 Millbank, S.W.1, 

A Cure for Lime-induced Chlorosis of Fruit Trees 

A yellowing of the foliage of apples and pears, in- 
duced by lime, causes a considerable amount of damage 
in some fruit-growing areas. Dr. T. Wallace, of the 
Long Ashton Research Station, has shown that this 
state can be remedied by the simple expedient of 
allowing grass to grow between the trees. This is not 
always desirable, however, and in a recent paper he 
gives the results of his experiments with a new 
method of treatment (J. Pomol. and Hort. Sci., 13, 
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No. Ir, March, 1935), . .The method is. very simple. 
Holes are. bored in the tniiik with a brace and bit, a ■, 
small quantity of ferrous or .ferric citrate is placed 
within., 'and each hole is the.n closed with a cork. 
Treatment by this method has been quite successful, 
and. has co.ii verted failing trees into healthy specimens. 
It' only., .remains to .investigate the duration of the 
treatment .ov€?r a period of years. . 

Encroachment of the Sahara 

In a paper in the Geographical Journal of June, 
Prof. E..P. Stebbing directs attention to the serious 
tlireat to the West Afr.iean colonies of Gi^eat Britain 
and France by the encroaclmient of the Sahara. 
This is due, not to climatic causes, but to the methods 
of agriculture pursued. Shifting cultivation is still 
the practice. A piece of forest is felled, the timber 
burnt and the groimd is sown and ultimately har- 
vested. When the weeds become too heavy% or the 
yield inadequate, the patch is abandoned and a new 
one occupied. Thus the deciduous forest on the verge 
of the Sudan becomes degraded, more open and 
drier. Eventually savaiinali supervenes, which in 
West Africa is a term applied to bush or scrub. 
Herds of the nomadic shepherds then occupy and 
further destroy it. When its fodder value has almost 
gone, the herdsman cuts the scrub trees to get fodder 
for the goat. This is the last stage in the ruination of 
the land and the ad^^ance of the desert. Prof. 
Btebbing traces the degradation of tlie forest with 
the associated ruin of the land in a broad belt in 
Nigeria and elsewhere, and strongly advocates the 
need of reserving a belt of degraded forest at least 
some fifteen miles in width and more than 1,300 miles 
in length, in which tree growth could be improved 
and further destruction checked. Thus the advance 
of the Sahara might be stopped. 

Old Maps of Wales 

A USEFUL account of the maps of Wales uxo to 
A.D. 1600 is published by the National Museum of 
Wales (“The Map of Wales”. By Dr. P. J. North, l^.). 
Apart from diagrammatic representations on the 
Peutinger Table, Ptolemy’s maps and medieval 
mapx^ae miindi and portolan charts, there was no 
map of value until the latter part of the sixteenth 
century, when there were published the Mercator 
map, the Lhuyd map and, most notable, the Saxton 
map. These are fully discussed. But of equal interest 
is the anonynnous fourteenth century map known as 
the Clough map in the Bodleian library. Its date is 
imcertaiii but probably so early as 1340. The volume 
contains representations of parts of many of the 
early maps. 

Atomic Weight of Terbium 

The isotopic composition and atomic weights of 
the rare earth elements as determined by F. W. 
Aston (Proc. Roy. Soc., 146, 46 ; 1934) are some- 
times in marked discrepancy with the chemical 
values. In the case of terbium, the values are 
158*91 (Aston) and 159*2 (international value). A 
volumetric determination of the atomic weight of 
terbium, with very pure material prepared by the 
fractionation of the dimethylphosphate, has been 
made by J. K. Marsh (J. Che?7i. Soc., 772 ; 1935). The 
oxalate was prepared and the ratio TbgOa : BCaOg 
was determined by ignition arid by titration with 
permanganate. The value derived for the atomic 
weight was 158*9. This assumes the atomic weight 
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of carbon to be 12*90, but if it. were raised to 
the value for tcu'biuni w^aild be raisefl only to 1 r»H -tlLb 
The .new value, for which accuracy in tlic lir^t phiv^^ 
of decimals is claimed is in very guoti iigre< im-iif wit li 
that found by Aston, and henre both lli«* 
and mass-spectrograph methods iralieati' a- wiiyi' 
158*9 for the atomic weight of icrhiiini. 

Structure of Cupric Compounds 

E. G. 'Cox and K. C. WchsttT (J. ( 7 o 7 /n Stir., 
731 1935) have examined by means t4‘ X-rays tie* 

structures of. some quadrieovalent eompoiinds <if 
bivalent copper containing acetylacettnie, beiizo}!- 
acetone,' d.ipropionylmethane and 3-cliloi*oacetyI- 
acetone as addenda^ A coinphie determination of 
crystalline structure of such ecmipounds would Im‘ 
very laborious, but a eonsidc*ration of spaet‘ -group 
results, cell dimensions and optical proptudies show’s 
clearly, that the molecules arc‘ planar, that is, tiif* 
four valencies attached to tht» copper lie in one plane 
and are not tetrahedral. Sinc«‘ componn«is in whieh 
a planar distribution has been established apj)ear 
to be in no w^ay exceptional, it is naiHonable to infer 
that the planar {‘.onHguration is normal for tour- 
co-o.rdinated compouiKls of bivalent coppiu*. This 
result, which cordirms the viow t^xpnHsed by Werner, 
is not in accord with the con<*iusions of .Mills and 
Gott in 1926, who obtaine<l a stry^dinine salt uf 
cuxmbenzoylpyruvic acid slanving a small bin 
defiiute mutarotation, and iiit\‘iTed that the \a.leitcy 
arrangement wou?; tidraliedral. The cas<‘ for eptieul 
activity, however, rested only on analogy with the 
behavioxir of the brucine salt of the (‘orres|'Hmdiiig 
beiyllium eomx:>lex. vSincti there is no doubt as ii» 
the tetrahedral eontiguration of beryllium, it seems 
that this analogy is false, and that the observed 
results of Mills and Gott were due to sonit' CiUise 
other than a tetrahedral eox^per atom. Aceortliiig 
to Pauling, a j)Ianar eontiguration is to be expeeu‘d 
when s, p and d electrons are invoh’ed in the va!tme\* 
bonds. It is x^ossible, therefore, that bivalent C(q)pr'r 
possesses a complete 83 sub-group of ten elect ron^. 
some being shared, instead of an ineonqihuf’ gi-oup 
of nine, as is usually supposed. This would iuvrsive 
one unpaired electron in the fourth ]>riu(4]Kd quanf um 
level, giving rise to a x'>arainagnetic moiiiout of the 
same order as that whkdi has betui fumul. 

Nova Herculis 

Dr. A. Beer has publishcHl Xof. li.A.S,, 

95 , 538) a light curve of Nova Herculis from ifio 
time of its discovery (December 12, 1934) up to 
April 3, 1935. This is based on visual or ]djots>mt‘t rir 
measures by numerous observers and sliows well tlif 
main features of the changes observed, including the 
steep rise just after discovery, the rapid Ihudiuttioiis 
with a very slow average decrease, until the ilual 
spectacular drop of more than five magidtudr^s within 
a few days. The more recent recovery from tlu* 
thirteenth to the eighth magnitude is iicjt cowered 
by the range of dates discussed. Measures of the 
spectra taken at Cambridge on tliese dati^s with the 
15-in. Huggins refractor over the visual region fr<uri 
Hp to a little beyond Ha (7331 A.) are inclwitMl. 
About 150 emission lines or bands have been inc‘asiirc‘d 
■ m this region, for .the majority of which probable 
■identifications are given, with thc’s origins of other 
possible blending lines. Laboratory intensities and 
multiplet classifications are given for all origins 
suggested. 
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Excavations at Tell Duweir, 1934-35 


E xcavations at Tell Duweir, the BMical 
Lachislij in the third season of the Wellcome 
xVrchieo logical Research Expedition to the Near 
East, of which Mr. J. L. Starkey is director, carried 
on the further exx)!oration and clearance of the cave- 
d welling settlement of the Early Copper Age which 
lies to the north-west from the Tell, the clearing of 
the temple and shrine outside the city walls at the 
north-west corner of the Tell, which was discovered 
last year and then shown to be contemporary with 
the xviii and xixth Dynasties of Egypt, the completion 
of the examination of the Iron Age cemetery to the 
south-west, the further clearance of the gate at the 
south-west corner of the Tell, with its subsidiary 
works, and furtiier work on the summit of the mound, 
which included the clearing of the Persian shrine of 
the Sun. A considerable amount of labour was 
also expended on retaining walls for terracing the 
west side of the Tell and other necessary work for 
the disposal of the material to be removed in the 
course of excavation. 

The season’s finds have more than justified ex- 
pectations based upon estimates of the importance 
of the site, apart from its size ; and interesting as 
were the finds of last year, especially the discovery 
of the shrine with its associated examples of a 
localised art, reminiscent of Tell el-Amarna, and the 
-iragments of the ewer inscribed with a primitive 
script showing affinities with the famous Sinai script, 
the results of the season recently closed show no 
falling off in interest. Indeed in certain respects, 
more particularly in the importance and the imme- 
diate applicability of the epigraphic material to 
Biblical studies, they may even be said to transcend 
previous discoveries . In addition , the epigraphic mat - 
erial has provided direct documentary evidence con- 
firming the identification of Tell Duweir with Lachish. 

The evidence which comes from the area to the 
north-west of the Tell, including what has been 
termed the prehistoric suburb, continues to point to 
a surprisingly extensive settlement and relative 
density of early prehistoric population. Further 
excavation in the cave -dwelling area of the seneolithic 
period has produced additional examples of the 
characteristic red ware in a variety of forms. One 
remarkable example is a very large jar, approaching 
a metre in height, which now has been reconstructed. 
It shows the peculiar feature of a vertical fissure or 
gap, of which the worn edges point to the use of the 
jar in two separate halves for some considerable time. 
With a number of carefully and beautifully formed 
flint knives, hoes and sickle blades with serrated 
edge were implements of pure copper. Of these last 
one was a remarkably well-preserved copper dagger, 
which had been beaten to a high degree of hardness 
and is among the earliest known from Palestine 
On the whole, the pottery of the Copper Age is 
at its best in the earliest period. In common with 
other elements in the culture, it shows a progressive 
deterioration as time goes on. One example of such 
degeneration, to which attention was especially 
directed in the collection of pottery dating from 
3000-2000 B.c. shown at the Wellcome Research 
Institution, was to be seen in the form of the charac- 
teristic ledge-handles on either side of certain types 


of vessel. Throughout the period, from about 2800 B.c, 
onward, these dwindle away until they become the 
merest vestigial trace without apparent meaning. 
An interesting suggestion as to the purpose of these 
remarkable, if characteristic, iedge-handles has been 
put forward by Mr. Starkey, who thinks that they 
may have served as a grip to enable solid sediment, 
such as that which would be left by beer, to be 
shaken from the vessel. 

In clearing the temple and shrine lying outside the 
walls at the north-west, evidence was found, strange 
to say, of a degradation somewhat similar in char- 
acter to that deduced from the finds of the Copper 
Age. Three temples had been erected on the site. 
Between the erection of the earliest before 1400 b.c. 
and the destruction of the third in 1260 b.c., there 
is a progressive decline in the character of the temple 
and in material employed in the shrine and its 
appointments. It will be remembered that one of 
the most remarkable features of this discovery, apart 
from the character of the shrine as a whole, were 
the ivory carvings and carved inlays, which in style 
recalled the art of Tell el-Amarna, but were attributed 
to a local school of art. While the main characteristics 
of the cult appear to be constant, the inlays first 
change to bone, copying, but in a debased form, 
their ivory originals, aiul then, in the period of the 
third temple, clay figures appear. In like manner, 
in the last phase, the probable portable altar of the 
second shrine becomes a solid structure of brick, and 
the shrine itself is but mud lime -plastered. 

Ivory rods of unknown use also appear in shortened 
form in clay. It has been suggested, however, that 
clay, which could be heated, would be a more suitable 
material, if these rods were, as conjectured, used 
for making the closely curled ringlets in hair and 
beard which adorn the inhabitants of Palestine in 
the Assyrian bas-reliefs. 

Among the tombs of the Early Iron Age, or 
Solomonic period, an outstanding find was one which, 
there is reasonable ground for concluding, contained 
the mortal remains of a priest or minor official of the 
temple. This conclusion rests on the evidence of a re- 
markable three -pronged fork or trident of iron which 
lay at the entrance. It is some two feet in length and 
has a short handle. Its form immediately suggests a 
“flesh hook” for lifting meat from an offerings bin, such 
as that to which reference is made in Samuel I,ii, 13-14. 
Associated with this burial was an interesting col- 
lection of beads and a small ivory tablet, in which 
thirty holes in three vertical columns may have 
served as a memorandum or calendar to mark the 
feast days of a thirty-day month. 

Before dealing with the finds which follow here 
in strict chronological order, a brief reference must 
suffice for the finds of the Persian period from 
shrine of the Sun God. Among these wereeqiially 
striking zoomorphic figures in clay and some ich were 
remarkable miniature altars of stone, on wllimals. 
crude engraved designs of men, trees and a Important 

What is beyond question the mostid historical, 
discovery of the season is epigraphic a»^' interest. A 
rather than purely archseological in same primitive 
fragment of pottery inscribed in the the fragmentary 
script as that of the inscription on 
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ewer found last year has added three characters to.- 
those, previously- kriowii. Even more important, 
how-ever, to the historian and Biblical student, is, a 
series of letters which belongs to the, period imme- 
diately before the destruction of the city by Nebu- 
chadnezzar, in 598 B.c, . The letters, mostly complete, 
and, hi ., some , instances runnhig to some length, 
are on seventeen ostraka which were found among 
the debris, of the guard -room of the gate giving access 
,to the fortress at .the south-western corner of the Tell. 
They are written in.inlc in .an early form of Hebrew, 
and according to a decipherment and translation 
,made. by . Prof. , Harry Torczyner., of the University of 
Jerusalem, -were .addressed to the commander of the 
garrison of Laehish from a subordinate command. 
One letter is much concerned with the observation 
of signals and suggests that it refers to a sj^stem of 
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smoke' signals by which coininiiiiieaticiiis oiiiin- 

.tained between Laehish ami tin* siipreiiit' eutiuiiuitd* 
This .letter also refiTS to Laehish by iianie. 

In a list of names of mtlividiials in the eom*- 

spondence a form compounded with a form of 

invocation of Yaliweh (Jeliovahh-predoiihiiaies ; bti! 
one among the names of thti fathers t»i tin* in- 
dividuals cited is gi\eri, ritit as a yaliii ci anpoiiicL 
but as an El-compound (El -Natan), ribs points to a 
change .from El to Yahweh worsliip witliiii the Iiv«^s ot 
father and son, probably an‘siiit, it Ls suguosted, of the 
reforms of Josiah. Of even grt^ater interest to I hi )Iieai 
scholars is a reference to a pro]’>ht*t who had bc^eii 
the cause of disturbance, an<i the passing of a eom- 
mander-in-chief, Akhboryahii, son of ,ld-Natiin, <ui his 
way to Egj^t, which is clearly a ridermiee to jiersoiis 
and incidents mentioned in JcrcMiah xxvi, :20-22. 


Scientific Management 


T he papers given at the Sixth International Con- 
gress for Scientific Management held in London 
during the past week have been available in print for 
members since early in May (Secretary of the Congress, 
21 TothOl Street, London, S.W.l). They are published 
in six volumes corresponding wdth the six sections of 
the Congress and are grouped under subject headings 
relating to the particular themes to be considered at 
the four sessions held by each section. Nearly all the 
200 papers have a certain scientific interest, so that 
any selection from them is difficult. 

Dealing with the subject of preliminary education 
for management, Mr. A, P. M, Fleming points out that 
at present provision is seldom made in industrial 
concerns to ensure continuity of good management 
beyond a single generation. The methods of selection 
of staff are discussed by competent authorities from 
the German, French, British, Dutch, Italian and 
Swuss points of view, so that a comprehensive picture 
of modern thought on this subject is available. When 
summarised, the information should be of great 
importance to educational advisers who have to 
help to place young men in life. 

Opinion is hardening in business circles that the 
entrants from school should receive a good deal more 
vocational training than at present. The recruitment 
of persoimel suitable for high administrative positions 
is likewise discussed in sevei^al papers. The National 
Institute of Industrial Psychology is responsible for 
a Gommimieation which deals with the vexed question 
of promotion versus engagement from outside on the 
basis of the experience gained by the Institute, and 
schemes are put forward showing how to discover 
men within a company for training and how to select 
from outside. The Dutch authors regard personnel 
selection as a profession in itself : the Italians would 
invoke a psycho technical criterion. 

It is widely said that there is a shortage of men 
to-day for the senior posts, probably because of the 
toll taken by the War of the more enterprising. It is 
clear that there is world-wide concern with regard to 
leadership ; hence the numerous suggestions as to 
the form of , training. The volume containing the 
educational ,al^ d training section papers deserves ; to 
be read as a t's-^iole both by executives who have the 
choice of their successors and by the educationists. 


In the developuicnt section the bulk of the piipors 
discuss the correct rnthbods of imnilcaliug moilerm 
management principles and |)ra4^^^ces, 'rh<*y comse 
from many lands aiul cov(‘r a. x arioiy of pn^hlems. 
Thus 0. G. Renold describes stejjs iakeu in the 
merging and subs(H|uent ratiom ^aj^.i tm of a group id* 
companies employing 5,009 ]>eopTeTnT*^ to 

assess the costs involved and the bonehtsls^iitiiig : 
this is a most valuable contribution. J-L 4. AfitcbvH 
discusses the methods adopted by Imperial CItemiea! 
Industries, Ltd., of which he is a leading director, in 
the management of its many activities, the general 
-desire being to have a stable organisaticai wliert/ 
stability is essential but a high dt?gree of Ilexilhlity 
in other directions where research and {.ievelopment 
require it. Whereas management of the is 

decentralised, finance is fully centralised. Tlie 
Company’s wdiole-thne directors are relieved of direet- 
executive duties, and a considerable amount of 
authority and responsibility is ddegat ed . lids 
account of the management of our luges! iiirIt- 
taking contrasts w,ith one, deseri!>ing ili«‘ met ht ids 
used in a small tapestry faetoiAx wldrJi follows it. 

The account of the I.C.I. schena^ of managoiuout 
wn'll be widely studied, tlic more so as il is realised 
both that the problem of tlie successful management 
of so large an organisation is one of very grtnit 
difficulty and that the ditdeuities Iiavt* been fane ly 
overcome by I.C.I. along the lines outlined. 

A second series of papers in this volume deaU u ith 
the role of institutions, trade and otluT as^oriations 
in relation to management prolilems. A thought i'li I 
summary . contributed by a committee representing 
the Federation of British Industries anal\\ses tlit‘ 
association, movement as affecting effifdeiu'v. and 
makes some constructive sugtgestions as tii tla* 
m.^nner in which trade associations can bc‘ of 
assistance. 

In the manufacturing section the siil)jeel of 
budgetary control attracts first notice. x\n im|>ortant 
review representing the accumulated experience of 
some, of the leading firms in Great Britain is con- 
tributed By Roland Dimkerloy. The idea indicated 
by 'the term is to substitute considered intentlo!! for 
■ o.pportunism in business ; it has been much discuiHsed 
and studied during recent years, and the tlHH>rie.s of 
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such control are firmly established and widely known. 
Its application is proving increasingly successful 
though it is necessary to adjust the principles to meet 
the varying demands of the various industries. 

A second group of papers deals with scientific 
methods applied to works management in a number 
of specific , examples. 

Distribution is becoming very definitely a science. 
It is axiomatic that the manufacturer of a new pro- 
duct must sell it and that the true market is always 
the ultimate user. A paper contributed by the 
Advertising Association of Great Britain gives a 
particularly good summary of the routes through 
which a new product can be distributed to the public, 


with concrete examples of recent introductions. Any 
reader of this volume who has the task of introducing 
a new product can easily ascertain the international 
views as to how he should begin his task. Large 
organisations are finding it worth while to establish 
special departments for marketing research : some 
of the methods employed and results obtained in the 
United States are described by Mr. O. F. Boost. As 
one industry after another reaches a point where it 
is able to produce more than the market can ap- 
parently consume, competition becomes keener and 
the need for more intimate and accurate knowledge 
of existing markets and possible new ones becomes 
apparent. E. F. A. 


The Metallic State 


A CONFERENCE on “The Metallic State” was 
held in the University of Bristol at the H. H. 
Wills Physics Laboratory on July 2~5, about forty 
visitors being present from other parts of England and 
from the Continent. Most of the visitors were housed 
in Wills Hall, one of the University halls of residence. 

At the opening session of the Conference, Dr. J. A. 
Prins (Groningen) gave an account of the results 
obtained at the University of Groningen on the 
absorption and emission of X-rays by metals. The 
absorption spectrum in crystalline solids has a fine 
structure extending several hundred electron volts on 
the short wave-length side of the edge, and depending 
ip. its general features only on the structure, and not 
on the atomic constitution of the crystal. A theoret- 
ical explanation due to Kronig was discussed, which 
relates the phenomenon to the Bragg reflection of 
the ejected electrons. Dr. H. W. B. Skinner (Bristol) 
showed how the study of emission bands in the ultra- 
soft region can give information about the occupied 
electronic states in metals. Prof. W. L. Bragg (Man- 
chester) gave a report of some recent results obtained 
by Sykes on the formation of a superstructure in copper* 
gold alloys, and Mr. J. D. Bernal (Cambridge) dis- 
cussed the factors which determine the crystal 
structure of alloys, pointing out especially that the 
atomic radii of the constituents have often a decisive 
influence. 

The morning of July 3 was devoted to a discussion 
of the liquid and amorphous states. Prof. H. Mark 
(Vienna) gave an account of recent theories of 
electrical conductivity, and Dr. J. A. Prins gave a 
report on his own work on amorphous antimony. 
Dr. G. W. Brindley (Leeds) showed the effect of 
filing on the intensity of X-ray reflection from metals. 
In the afternoon there was a discussion on the 
properties of metallic bismuth, in which Prof. A. 
Goetz (Pasadena), Dr. X. Thompson (Bristol), Dr. 
D. Shoenberg (Cambridge) and Dr, H. Jones (Bristol) 
took part. Bismuth is peculiar in that very small 
quantities (less than 0*1 per cent) of lead, tin or 
other metals in solid solution have a very marked 
effect on its electrical conductivity and diaPaagnetic 
susceptibility. Prof. Goetz expressed the opinion 
that these facts suggest the existence in bismuth of 
a microcrystalline superstructure of the kind postu- 
lated by Zwicky, but an alternative explanation was 
suggested in terms of the wave mechanical theories 
due to Peierls and Jones. These theories, however, 


will require further development before any quanti- 
tative account of the facts can be given. 

On July 4, Prof, W. Gerlach (Munich) gave an 
account of the work carried out in his laboratory on 
the electrical resistance of nickel and of some of its 
alloys . The resistance of nickel decreases in a magnetic 
field, the decrease being proportional to the change 
in cr^, where cr is the magnetisation. Further, the 
resistance plotted against temperature shows a kink 
at the Curie point. A possible explanation of the 
effect was suggested by Prof. X. F. Mott (Bristol). 
Dr. E. C. Stoner (Leeds) pointed out that various 
methods of determiuing the Weiss intramolecular 
field constant in nickel give very discordant results, 
and suggested an explanation. 

On July 5, a discussion on supra -conductivity was 
opened by Dr. J. M. Casiimir (Leyden), who gave an 
account of the fundamental experiments of Meissner, 
and of de Haas and Mrs. Casimir, and of the important 
theoretical advances of Gorter, Casimir and London. 
Mr. K. Mendelssohn (Oxford)' gave an account of the 
behaviour of certain alloys. It appears that though 
great progress has been made towards the under- 
standing of the thermodynamics and electrodynamics 
of a supra-conduetor, we are still as far as ever from 
knowing the cause of the phenomenon. Dr. H. 
Xiewodniczanski and Mr. C. J. Milner (Mond Labora- 
tory, Cambridge) discussed the electrical conductivity 
of non-supra-conductors, and here also the results of 
theory are by no means in accord with experiment, 
and the opinion was expressed on several sides that 
all theories are wrong below 4° K. Prof. F'.' Simon 
(Oxford) and Dr. E. Teller (London) also discussed 
the possibility of Uvsing nuclear spins to obtain yet 
lower temperatures than can be obtained with 
ordinary paramagnetics by the magnetic cooling 
method. 

An interesting feature of the Conference was the 
frequent mention of experimental facts for which no 
quantitative theoretical explanation could be given . 
Considerable advances have recently been made in 
the quantum theory of the metallic state, and it is 
now possible for the theorist to give an indication of 
why certain metals have their particular crystal 
structures, magnetic properties and electrical con- 
ductivities. Xevertheless, the theory is as yet far 
from being able to give such a complete account of 
the experimental data as is possible, for example, in 
ihe field of atomic spectra. 
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Biology at the Imperial Social Hygiene Congress 

A t the recent Congi’c^ss held under, the auspices ' heredity ; evo.liition ; biology iii tin ser\'i(*«‘ id mail ; 

of the. British Social Hygiene Council at the ■ -(5) bacteria and fungi, and their rolt^ in the iiitrogen- 
London School of Hygiene, and Tropical Medicine, and carbon-cycles. ^ ^ ^ 

the te^aching of biology formed the main topic of It is obvious that maminaliaii physiolog) will he 
the papers read. during the educational sessions. It human; nor is any apology for this necessary. A 
is satisfactory to- hear from Dr, E. W. Shami that -child ^ is- naturally anil properly cuibnis about the 
it, is now realised' that there are two categories of workmgs of its own^ body, and most cdiildreii are 
pup,ils to be, considered, in the drafting of syllabuses, keenly interested in living animals, and perhaps also 
namely, those for , whom,, biology is a necessaiy part in growing plants.^ Tims it. !)e(^omt‘s easy twiil not 
of their general education, and those who require inappropriate to digress from he processes going on 
it for vocatio-iiai reasons. Up to an early stage, the in the body of the living child to the methods by 
needs of. these, two may be regarded as identical; wdiich the same processes are effectc^tl in otiii’T 
and. they will probably- be met by a ■well-balanced animals and in plants. For example, humaim‘c spira- 
coiirse of general elementary science m wdiich hygiene tion may well be followed by lie methods of respirn- 
anddlie functions of the chief organs of the human tion found in, say, fish, snails and insects, and by 
body should certainly be included. The scheme demonstration of the fact tliat in plants res|.>iration 
advocated' by Mrs. E. J. Hatfield, wdiich is already is essentially the same as in animals.^ Himiiar 
in use in many girls’ schools, and deserves the digressions can be made in count‘xion with ail Uw 
attention of others where the ages of pupils permit other metabolic jiroeesses, which neiHi not here be 
is: Age 11—12 years, genei*al elementary science; specified. In such a course, instruction on tlt<* details 
age 12-14 years, chemistry, or chemistry and physics ; of structure would b(' nMiuei‘d to the barest minimum ; 
age 14-16 years, general biology, and in addition, morphology is for the specialist, not for IIk' general 
chemistry or physics for future science specialists, public; and the topics would be purely bioiogicnb 
For purposes of general education, biology Is and freed from the ty]>e incubus, 
unquestionably preferable to either zoology or It is generally conceded that biological teaching 
botany; and that this is becoming more widely is the best method of instructing in the laws of health 
recognised by teachers is sliowm by the steady in- and in the meaning of s(‘x. Indeed, in some <|uartt‘rs 
crease in the number of candidates offering biology sex -instruction has been tho child' naison for ml- 
at certificate examinations, and the corresponding vocating the inclusion of biology in all school currieuhi. 
diminution in that of those offering either of the Certainly knowdedge of the sexual processt's in plants 
other subjects. A knowledge of the structure and and in tlie lower animals affords an avenue by wdiicli 
life-histories of a few typical animals and plants does approach may be made to the relation of male anti 
not bestow on its possessor a biological outlook on female in the human species ; but to stress this 
the world around him and on the problems of man- aspect in a course of general biology is a mistake ; 
kind : the type system is dead so far as general the functions of the reproductive system should have 
education is concerned. It is biological topics rather neither more nor less attention devoted to them than 
than types that will eventually produce a biologically is given to those of the digestive, respiratory, excretory 
minded public, and, it is to be hoped, lead to social and the rest. 

legislative measures based on the conviction that man What matters most is that for all the ]a*oresses 
is subject to the same laws of Nature as are all other of life there should be instilled a r(‘s])ect, a revert 
animals. for the mystery of life, an apprtviatiou of t lu‘ In-auty 

The topics that are essential in such a course are of the form of living things a,iid of Ihtlr marvellous 
(1) food elaboi'ation by green plants, the source of adaptations to their environmiait. KiiowItMige witli- 
all vitai energy and conversions of energy ; here is out the spirit of revennet* will not have mut'h 
abundant opportunity for personal experimental infiiience on the moral conduct of man ca- of 
work, even on. the large scale, in rural schools woman. 

possessing gardens ; (2) the structure of a mammal. It is, then, very desirable iliat training c‘oliege.s 
and the functions of the chief organs; (3) reproduc* should emphasise this as])ect of biology, and should 
tion, asexual and sexual, in plants and animals; insist on this subject bidng inc.IudtMi in tiie scionee 
parental care, and its importance in evolution; course; for the lack of qualified teachers has not 
(4) the web of life, and mutual interdependence; yet been made good. 


The Museums Association 

Annual Conference at Brussels 

T he Museums ' Association, which has its head- ference in Brussels, whe.re more than two hundred 
quarters in London, and holds its annual con- members assembled, 
ference at different provincial centres in turn, this . After the Sunday had been -spent in visiting the 
year departed from its iisuai ; custom, and, at the , city and its' museums, - formal proceedings began on 
invitation of the Belgian Government, held its Con- . Monday, - July 1, when members were officially 
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welcomed by tbe Belgian Minister of Education. 
Sir Eric Maclagan, director of tlie Victoria and 
Albert' Museum; then gave his presidential address 
on ‘The Future of Museums*’. The increasing 
tendency in Great Britain for private collections to. 
become absorbed into the public museums of the 
country, and the continued growth of the latter, has 
created, he said, a very serious problem, since ulti- 
mately the limit is reached beyond which expansion 
is practically impossible. Those in charge of museums 
must therefore become more and more selective in 
the choice of material. The principle whereby the 
contents of a museum are divided into public col- 
lections, exhibited with great care, and study 
collections available to students, is an ideal one, 
but it is practically impossible to adapt existing 
buildings to such a purpose. Another method 
of limitation, which could be applied to smaller 
museums, is that of specialisation, whereby individual 
museums would carry some groups of exhibits as 
near completion as possible. Museum federations 
offer opportunities to promote this by means of 
exchanges. 

Above all. Sir Eric said, those in charge of museums 
should look forward and regulate their own activities 
with a view to those of their successors. If anything 
is to emerge unscathed from our troubled times, 
museums have a higher ‘survival value’ than almost 
any other contemporary institution. 

The address was followed by a paper from Prof. 
Jean Oapart, conservatmr en chef of the Musees 
Royaux d’Art et d’Histoire, on “The Museum Spirit”, 
which is, he said, to restore the voice to the dead. 
The scientific aspect of museum work is only a begiu- 
ning ; truth must not remain the personal benefit of 
the scholar, but must be widely distributed. 

In the afternoon there were organised tours of the 
various departments of the Royal Museums of Art 
and History in Brussels, where in the evening a 
reception was held. 

On the following day, Prof. F. Demanet, of the 
Musee Royal d’Histoire Haturelle, opened a dis- 
cussion on “Wliat is the best way of forming a 
palseontological collection ?” The answer is, he 
believes, by means of regional investigations carried 
out by specialists, who would note every fact tlirowing 
light on the stratigraphy, palasobiology and ecology 
of the specimens collected. The collection of speci- 
mens should, in fact, become a science of observation. 
After this subject had been discussed by Drs. D. A. 
Allan and J. W. Jackson, of the Liverpool and 
Manchester Museums respectively, Dr. W. T. Caiman, 
of the British Museum (Natural History), gave an 
illuminating account of the planning of the new 
Whale Room at that Museum, and Mr. K. de B. 
Codrington rounded off the morning by a scholarly 
and witty paper on “The Making of Museums”. 

The afternoon was kept free for visits to the 
Museums of Fine Arts and of Natural History (the 
latter remarkable for its fossil vertebrates), and in 
the evening members were the guests of Burgomaster 
Max at the Hotel de Ville. 

On Wednesday, July 3, the Museums Association 
was privileged to attend the centenary celebrations 
of the Musees Royaux d’Art et d’Histoire, at which 
Their Majesties the King and Queen of the Belgians 
were present. After lunch, a visit to the Congo 
Museum at Tervueren showed how admirably a 
single Museum could cover all aspects of the Belgian 
Congo — its history, natural history, economic re- 
sources, ethnography and art — and also provided an 


enjoyable excursion tlirougli the For§t des Soign-es. 
The annual dinner was held m the evening. 

The meetings . on Thursday, July 4, took place, at 
the International Exhibition at Brussels. ' After Mr. 
P, Dikaios had given an account of the reorganisation 
of the archseologicai museum at Nicosia, Cyprus, and 
Dr.' H, J. Plenderleith, of the British Museum, ' had 
discussed the application of scientific research to 
the study of works of art — in which he pointed out 
that the scientific specialist needs a lmowle<%e of 
painting if he would avoid errors when working in 
this field — visits were paid to the magnificent collec- 
tion of “Art Ancien” and to the other attractions, 
scientific, artistic and popular, of the Brussels 
Exhibition, 

Friday and Saturday mornings were devoted to 
excursions to Antwerp, with its unique Museum of 
Printing, the Musee Plantin-Moretiis, and to Bruges, 
where the effective design of the new municipal 
museum was greatly admired. 

During the Conference, meetings were very well 
attended, in spite of the many counter-attractions of 
Brussels, of its museums, and of the Exhibition, and 
at the end of the week those who took part returned 
to England agreed that the decision to meet abroad 
had been fully justified by the success of the meeting* 

The next annual conference of the Association will 
be held at the Leeds City Museum and Art Gallery, 
in July, 1936. 


Educational Topics and Events 

Belfast. — ^At the graduation ceremony on July 10, 
honorary degrees were conferred upon, among others. 
Prof. T. G. Moorhead, regius professor of physic, 
Trinity College, Dublin ; Dr. T. Carnwath, senior 
medical officer, Ministry of Health ; Major-General 
W. P. Macarthur, Deputy Director-General, Army 
Medical Services ; and the degree of D.Sc. was 
conferred on J. B. Parke for work on the viscosity 
of emulsions. 

Dublin, — On July 5 the University of Dublin 
conferred the following honorary degrees : D.Sc. — 
Prof. G. T. Morgan, director of the Chemical Research 
Laboratory at Teddington. Litt.D. — -Sir Frederic 
Kenyon, formerly director of the British Museum. 
M.D. — Prof, T. H. Milroy, professor of physiology in 
Queen’s University, Belfast, and Sir Norman Walker, 
direct representative for Scotland on the General 
Medical Council. 

Liverpool. — At a meeting of the Council on 
July 9, Mr. Thomas Bertrand Abell, professor of 
naval architecture and dean of the Faculty of 
Engineering, was appointed pro -vice -chancellor of 
the University for the session 1935-36. Prof. Abell, 
who has occupied the chair of naval architecture 
since 1914, had a distinguished career at the Royal 
Naval College, Devonport, and has held various 
appointments under the Admiralty, at the Royal 
Naval College, Greenwich, and the Royal Naval War 
College, Portsmouth. During the War he was 
assistant director of designs to the Admiralty and 
Ministry of Shipping and was awarded the O.B.E. for 
his War services. 

The Council has also appointed Mr. J. F. Craig to 
the William Prescott chair of the care of animals as 
from October next. Mr, Craig has been on the staff 
of the Veterinary College of Ireland since 1903, 
having succeeded to the position of principal in 1918- 
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He has been' president of the Boyal College of Veter- 
inary Surgeons, and is now, president of the /National 
Veterinary Medical;, Association of Great Britain and 
Ireland. Mr. Craig has been r'esponsibl© for important' 
researches , into diseases of animals in the Irish ..Free 
State '.and has' contributed ©.xtensively to scientific' 
lite,rature. 

Sheffield.— The following . appointments have 
been made :' Mr.. , J* MaoD. Groll, to be lecturer in 
bacteriology; Mr. Mansergh Shaw, to be assistant 
lecturer in mechanical engineering ; Dr. Edward S. 
Duthie, to . be a , demonstrator in pathology. 


■To universities, and the, causes they stand for, the 
series of special university supplements now in course 
of publication by Time and Tide are doing a really 
valuable service. The third of the series, published 
with the issue of April 27 under the heading “More 
and More of Less and Less”, elucidates a number of 
problems, all of first-rate importance, associated with 
the growth of specialisation in universities. Mr. 
B. H. S. Crossman’s article on “The Problem in 
Philosophy” sketches with firm lines the situation 
confronting the modern student of philosopliy. Lack- 
ing a comprehensive grasp, such as he cannot liope 
to compass, of the structure of modern scientific 
thinking, he tends to subside into the rut of history 
of pliilosophy on traditional lines or to give himself up 
to the exploration of the mazes of logistics. A better 
way is, however, open to him, pending the discovery 
of means whereby he may be equipped for holding 
converse with mathematical and physical scientific 
workers on their own ground : the study of politics 
and ethics, not in vacuo but in relation to con- 
temporary issues. Mr. C. M. Bowra, discussing 
science and the humanities as studied in the older 
universities, suggests, inter alia ^ the institution of a 
course analogous to Oxford’s “Modern Greats” 
combining with philosophy, physics or biology or 
chemistry. Three other articles deal mainly with 
conditions of study, in some respects deplorable, in 
the modern English universities : by Prof. E. R. 
Dodds on “Departmentalism and Humane Culture”, 
Mr. Pilley on “The Universities and Science” and 
Mr. Mansell Jones on “ ‘Facts and Skills’ or Educa- 
tion”. Lastly comes a study of the situation at 
Durham. A l)rief retrospect of the salient features 
of the history of this university is made to illustrate 
causes and effects of specialisation, and the recent 
Royal Commission’s recommendations are used to 
point a moral and adorn a tale. 


Science News a Century Ago 

Progress of Colonel Chesney^s Expedition 

In his expedition to the Euphrates in connexion 
with the project of shortening the passage to India 
by means of steam navigation. Colonel Chesney had 
met with some opposition from the Pasha of Eg^y’pt, 
who, however, had given way, and in a letter Horn 
“Port William” on the upper Euphrates, dated 
July 21, 1835, Chesney remarked, “W© arrived here 
four days ago, and the spot where we are at work, 
has been named as above, in honour of our earliest 
patron, the King. We are making efforts of no 
common kind to get afloat, so as to reach Bussora in 
time to sail from thence upwards, about the 30th of 
September”. 


J'ULY '20, 'IQ®,,' , 

■“1 put.-i.ip the little steamer at the Ore mb ‘s as a 
sort, of hint, that we did not mean to t>e st<>ppeci, 
but his Highness gave way, and instead of iriakiiig 
our .-steamer take the gf*ar to Antioch, brokt* 
her into eight .sections, and *.*ia.eed tl»‘m on keelsoiH 
and other pieces of timbeu, with wIicmIs uiKlernt'al h 
to make their -way by land. . . 

“I do not expect to finish the steamer bfibre wi* 
'sail dowmwards, but she will prolwibly bt‘ decluHl and 
in working trim, as a shell, in wliicli we must rough 
it as is done here wdiere tihere are a couple of habitable 
rooms, some sheds covered with branches, atal 
tents . . . and the whole enclosed by a parapet 
and ditch, wdiicli w^ere thixnvn up and just crimpleled 
by one of the ofiieers. ...” ^ 

The Horticultural Society 

On July 21, 1B35, a paper w’as read to tlie Horti- 
cultural Society, by J. Disney, “On the Pn\servation 
of the .-Golden Harvey Apple,” a variety so well 
known for its excellence and general iiiility that a 
really good plan for prolonging the ]>*‘riod of its 
maturity w^as a desitierat urn. 

It wm aimount'ed that the annual gold nuHlal 
about to be given by Lord Grey of <5roby, for tho 
finest orchideous ])lants exhil>ite(i, had Ixum adjudged 
to Mr. James Bruce, gardener to Boyd Milkr, l^lscp, 
of Mitcham, for an extremely fm(‘ plant of Onchiium 
ciliatmn with forty -four flow’ers inks pa.nieb‘ whiGi 
wm shown at the meeting on XoveinlxT 4, 1834 
{AtheManim), 

Lyeli and the Continental Geologists 

Writing- from Paris to Bedgwick on July 23, 1835, 
Lyeli said : “I found here Ton Buch, E. do B(*au- 
mont, Dufresnoy, Constant Prewmst, Alrlet, Bomb 
Alex Brogniart, and have had miieli talk with all of 
them, and some w^arm discussions wuth l^on Biieh 
and de Beaumont. Of the first, I must say that I 
found much to like in him. As I had handled some 
of his opinions very rouglily, and as ho is too much 
accustomed perhaps to have unl^ounded deferenct^ 
paid to him by most of his own couutrymtau and by 
no one more so than E. de Beaumont. T laid no riglu 
to expect a very cordial roee])tion. I>ut he mot mo 
with great frankness, a.iid at oner* sra mt' at easo ]>y 
vehemently protesting against my ntiniorous and 
crying heresies, none of which, not even the rl{*\ aiion. 
crater theory, seeins to luxve «‘xaol(‘d so mmli honest 
indignation as my recent attempt to eouA'ey sotne 
of the huge Scandinavian blocks to their proseni 
destination by means of ice. . . 

James Bowman Lindsay^s Electric Light Experiments 

The Dundee Advertiser on July 31, 1835, said : 
“Mr. Lindsay, a teacher in town, fornuuiy ltH*turei‘ to 
the Watt Institute, snceeedt/d on the evening cJ 
Saturday, July 25, in obtaining a. constant (hx'trie 
light. It is upw^ards of two years since he turned his 
attention to this subject, but much of that time lias 
been devoted to other a\'oeatioiis. Tlie light in 
beauty, surpasses all others, has no smell, tmits no 
smoke, is incapable of explosion, a-nrl not requiring 
air for combustion can be kept in st^aled glass jars. 
It ignites witliout the aid of a taper, and seems 
peculiarly calculated for flax houses, spinning mills, 
and other places containing combi istibk^ materials. 
It can be sent to any convemlmt distance, and the* 
apparatus for producing it can containcxl in a 
common chest”. 
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Societies and Academies 

Paris , 

Academy of Sciences/ June 3 (C.i?., 200, 1893-1996). 
Lucibn Cayeux : The constitution of the Senonian 
phosphates of Palestine and Transjordan. Louis 
JouBiN : The plankton ceplialopods of the Atlantic 
Ocean (cruises of the Dana in 1921— 22). Antonin 
Gosset and Ivan Bertrand : The utilisation of a 
segment of marrow as a heteroplastic graft of the 
peripheral nerves. Serge Bernstein : Some ex- 
tremal properties of successive integrals. Emile 
Mathias : The curvature of the diameter of the 
densities. Jean Cabannes : The red lines of oxygen 
in the noctumal sky. Bene' ■ Maire , and Ernest 
W iLCZEK : The vegetation of the western Sahara. 
Husni Hamid : Regular varieties of higher order. 
Simon De Backer: A new form of the equations 
of the dynamics of gases. Georges Durand : The 
exactness of Eddington's mass -luminosity relation, 
Charles Bory : The natural convection of wires: 
the existence of a new state of convection. With a 
very fine wire (25 microns), measurements of the 
convection coefficient indicated the existence of two 
regimes. Pierre Vebnotte : The laws of convection. 
Theoretical discussion of the experimental results in 
the preceding communication. Jean Villey : The 
calculation of the energy loss on combustion. Leon 
Dubar : The influence of vapours and occluded 
gases on the electrical conductivity of cuprous oxide. 
The electrical conductivity of compact cupi'ous 
oxide is reduced by water vapour. Jean Genard : 
The action of the magnetic field on the absorption 
bands of the molecules of sulphur. Fred Viks and 
Erwin Heintz : The infra-red spectrum of protein 
substances. Henri Muraour and Gabriel Aunis : 
The agreement between the calculated and experi- 
mental pressures for explosive mixtures giving rise 
to gases rich in steam. Marcel Lbcoin : The 
P -radiation of actinium G'\ of mesathorium 2 and 
of uranium Xj and its derivatives. Mme. Lucile S. 
Mathieu-L^ivy : The spectrophotometric study of 
the adsorption of copper in ammoniacal solutions 
by precipitated ferric hydroxide. Wilfried Heller : 
The determination of atmospheric ozone by fluor- 
escein. This has advantages over the iodometric 
method ; but may give high values owing to the 
presence of oxides of nitrogen in the atmosphere. 
Emile Elchardus and Paul Laffitte : The con- 
stitution of the magnesium-zinc-silicon alloys rich in 
magnesium. Mme. Leone Walter Levy : The basic 
magnesium carbonates. Mme. Zina Soubarew- 
Chatelain : Mannitodimolybdic acid. The complex 
acid, the existence of which had been deduced 
from physical measurements by Homielaitre, 
has been isolated and has the constitution 
HaMoaO^jCsHi^OssHaO. Georges Richard : Con- 
tribution to the study of the a -halogen ketones. 
Henri Longchambon and Georges Migeon : The 
definition of the sepiolites. Stoyan Pavlovitch : 
Study of the Zlatibor gabbros (western Serbia). 
Rene Perrin : Metamorphism generator of folds. 
Jean Lombard : The geological structure of central 
Oiibangui-Chari, Gabriel Lucas : The age of the 
Djebel Tenoiiehfi (Department of Oran) layers. Jean 
Dresch : The recent formations of Haouz de 
Marrakech. Paul Deleau : The facies of the lower 
Cretaceous of the region of Hammam Meskoutine 
(Constantine). Georges Denizot : The tectonic of 
the Xerthe and the Etoile, near Marseilles. CtEORGBS 


CoBROY ; The bases of the Hercynian massifs of the 
neighbourhood, of Toulon. WTlliam Henri Schopfee: 
Generalisation of the auxogen action of the vitamin 
Bi on a micro-organism. Robert Bonnet and 
Raymond Jacquot : Evolution of the culture rnixiia 
in the growth of Sterignmtocystis 7iigra as a function 
of the age of the mycelium. Raoul Combes : Nitrogen 
nutrition of the flower. Rene SouiiGES : Em- 
bryogeny of the Rosaeese. Development of tiu" 
embryo in Potentilla reptcms, Charles Gh,abrolin : 
Germination of the seeds and plant hosts of Orohow c/e c 
speciosa, Emile MihoE : Influence of cold on tlie 
conservation and productivity of the potato. Main- 
tenance of the tubers at 4°— 5*^ C. for several months 
had a favourable effect on all the varieties examined : 
the state of preservation was perfect and the pro- 
ductivity high. Raoul Lecoq ; In a balanced 
ration, can the corresponding fatty acids be used 
instead of glycerides ? They cannot . David Nach- 
MANSOHN, Jacob WXjzer and Mlle. Ruth Lifp- 
MANN : The effect of adrenaline on the metabolism 
of isolated muscle. Mme, Vera Dantchakoff : 
Experimental sexual inversion of the testicular ele- 
ment in the embryo of the fowl. Gaullery ; Re- 
marks on the preceding communication, Victor 
Plouvier : Researches on the isomerisation of 
cyanogenetic heterosides. Michael A. Machebceuf 
and &NRY Cassagne : Chemical studies on the 
diphtheria bacillus. Fractional extraction of the 
lipids of the bacillus ; separation of the haptene 
fraction ; the presence of soap in the bacillary 
bodies. Albert Goris and Henri Canal : Tlu' 
presence of 2.oxy.5.methoxyacetoph©none in tiie 
essence of the rhizomes of Frinmki aeaulis. Francis 
Rather Y, Louis Roy and Michel Conte : The 
spontaneous variations of the glyciemic curve of 
diabetics. Jean CuiLLi: Chelle and Berlureau ; 
The existence in France of a bovine anapiasmosis of 
indigenous origin. 

Leningrad 

Academy of Sciences (O.i?., 2, No. 2, 1935), M. 
Kravtchuk : An algebraic point in the problem of 
moments. A. Popov : (1) On some series. (2) Series 
containing cylindrical functions. V. Kupradze : The 
problem of unity in the stationary marginal problems 
of the theory of elasticity, V. Antonov-RomaN- 
OVSKIJ : The influence of an unequal distribution of 
phosphorescence centres and of related factors on 
the dimming of the Lenard phosphorus, M. 
Korsunskij : (1) The curve of mass defect in the 
heavy elements, (2) Deviations from the Bommerfeld 
formula for the ^-levels, A. Zaicev and G. Spivak : 
On the exchange of energy between atoms of neon, 
argon and mercury, and a solid wall. N. Seljakov 
and E. Sovz : The nature of ‘recovery* in metals and 
of the re-crystallisation in monocrystals of alum- 
inium. I. ICnunjanc and M. Gerchuk : The con- 
densation of the a -formyl-succinic ester with 
esters of a -haloid -substituted acids. I. Kitaj- 
GORODSKiJ : Theory of glass manufacture. D. 
Beljankin : Influence of mineralisers on the forma- 
tion of sinter-corundums. M. Chajlakhjan : The 
permeability of the plasma in the leaves of spring 
and . winter wheats. M. Chajlakhjan and V. 
Alexandrovskja : The nature of photoperiodic 
after-effect (induction) and on the effect of the length 
'of day- on the activity of the oxidising:, enzymes. M. 
Shkolnik : The need of plants for boron. E. 
Minina: The influence of the technique of distri- 
buting fertilisers on the quality and yield of wheat. 
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■ National Academy of Sciences {Proc.^ 21, 181-234,. ' 
April 15). Carlbtok R. Bale: New varieties .of 
Western [American] willows. Linus Pauling : The . 
oxygen equilibrium of haemoglobin and its structural 
interpretation. Assuming that the hsemoglobin 
molecule contains four ecjui valent 'haemes% one 
equation, involving two constants is derived ■ which 
represents the oxygen equilibrium at constant 
hydi’ogen ion concentration, and another similar ■ 
equation which re^prese,nts . the change of oxygen 
equilibrium with change of hydrogen ion con- 
centration. These ' equations give curves agreeing 
well with experimental curves they, support 
the view^ that the four. 1i.®mes’ lie' at the corners ' 
of a square. B. B. Henby and A. M. Partansky : 
The rate and extent of anaerobic decomposition 
of sulphite waste liquor by bacteria of sea bottom 
mud. (2) Bacteriological. A number of anaerobic 
and facultative bacteria were isolated ; they seem 
to be new species. Sulphite ’waste liquor slow^s 
down the growth and fermentation of nine common 
micro-organisms tried; it is fermemted to only 
a limited extent by these organisms. C. C. Tan : 
Identification of tlie salivary gland chromosomes 
in Drosophila psedido-obscura, Ciibt Stern : The 
behaviour of unstable genic loci — a hypotliesis. 
The unstable locus is assumed to be a composite 
of a gene in its normal locus and its mutant allelo- 
morph laterally attached next to it, the effect 
being different from that produced when the two 
genes are located in different chromosomes. J. T, 
Buohholz, a,' P. Blakbsleb and A. G. Aveby : 
Pollen-tube growth of a translocation of the 1-2 
chromosome in Datura, Translocation was pro- 
duced by exposure of pollen tubes to radon 
during their passage through the style. Re- 
duction in rate of growth of pollen tubes from 
plants Carrying the extra chromosomal material 
appears to occur and is roughly proportional 
to the amount of extra material present. Chestbb 
Stock : Insectivora from the Sespe uppermost 
Eocene, California. S. Lbpschetz : Application 
of chain-deformations to critical points and ex- 
tremals. J. W. Alexandbb : Note on Pontrjagin’s 
topological theorem of duality, Sumner Bybon 
Myers : Connexions between differential geo- 
metry and topology, A. G. Marshak : The 
sensitive -volume of the meiotic chromonemata 
of QasUria as determined by irradiation with 
X-rays. The inflorescence of Gasteria provides a 
regular sequence of buds, so that the effect of 
irradiation can be determined at various periods 
after exposure. The frequency of effects are pro- 
portional to dosage of radiation. Using Glocker’s 
equation for the number of photo -electrons tra- 
versing a given volume, and measuring the volume 
of the nucleus and bivalent chromosome of Gasteria, 
the observed frequency of induced abnormalities 
enables the width of the sensitive portion of the 
half-chromosome to be estimated and eventually 
that of the single chromatid. The figures obtained 
agree well with those obtained from the diameters 
of simple protein molecules, R. E. Bowen: 
Movement of sensory hairs in the ear. The author 
has previously reported movements of hair in 
the ear of the catfish. Observations are now 
recorded of regular movements of the sensory hairs 
in the ears of two marine teleostian fish, the squirrel 
fish and the striped grunt. 
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session to be heki with die sec'onti Intomational Congress 
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Culture and Policy in Basutoland 


among the simpler peoples, we are told by 
jl\ members of the functional school of anthro- 
pological thought, no element of culture can bo 
studied apart from its social context. This axiom, 
writ large, is the theme of the report of the 
Commission* appointed by the Secretary of State 
for Dominion Affairs to inquire into the financial 
and economic position of Basutoland, of which 
Sir Alan Pirn was chairman and Mr. S. Milligan, 
representative in South Africa of the Cotton 
Growing Corporation, and Mr. H. Lesley Smith 
were the members (see Nature, June 22, p. 1028). 
Throughout the report, it is evident that the 
members of the Commission were deeply impressed 
by the interlock of social and cultural conditions 
with those of the financial and economic position, 
present and future, and by the complete de- 
pendence of the political and social advancement 
of the community as a whole on a harmonious 
adjustment between such of them as will tend to 
conflict when faced with change ; and in effect, 
as their final analysis of the situation, the con- 
clusion is stressed that failure to guide the cultural 
and ethnic characteristics of the Basuto nation 
into a path which will open the way for a progressive 
policy, will lead to complete political and cultural 
breakdown. Basuto society, as at present organised, 
according to the Commission, is unable to adjust 
itself to meet the economic strain. 

It is a remarkable symptom of the sensitiveness 
of the modern world as a whole to the influences 
affecting any one of its parts in any serious 
degree, that the economic depression which has 
crippled the more advanced civilisations has not 
passed by the backward peoples. Over-production 

* Financial and Economic Position of Basutoland : Report of the 
Commission appointed by the Secretars^ of State for Bominion Affairs, 
January, 1935. Pp. viii-l-225. (London : H.M. Stationery Office, 
1935.) 3s. 6d, net. 


and unemployment find their counterpart in the 
relatively more primitive communities, though not 
always recognisable as such when translated into 
terms of non -European culture. Among the 
pastoral and semi -pastoral Bantu peoples . of 
Africa, especially in the south of the continent, 
overstocking of the pastoral lands, made possible 
by the extra-territorial employment of labour, 
takes the place of the over-production and mal- 
distribution of commodities, while the social 
consequences of unemployment find their parallel 
in the effects of the shortage of cultivable land, 
which bars an appreciable number of the members 
of the tribe from fuU participation in the organisa- 
tion of the community, owing to the lack of the 
lands’, which a man is eligible to hold for cultiva- 
tion on marriage as an essential concomitant of 
family life. 

It is to be noted, however, that the depression 
is not entirely responsible for this state of affairs. 
Rather, it has aggravated a situation which has 
grown out of certain characteristics of Bantu 
culture. These tend to give rise to difficulties, 
which become acute when brought into touch with 
modern economic conditions, especially the employ- 
ment of native labour at a remuneration, and the 
introduction of an effective system of administra- 
tion, eliminating such checks on over-population 
and its consequences as warfare and freedom of 
movement, which mitigated these evils under the 
old tribal regime. 

In all three of the South African Protectorates, 
the financial and economic outlook is grave. 
Basutoland, though by no means in such serious 
straits as Bechuanaland, has almost entirely 
dissipated its financial reserves, accumulated in 
a period of prosperity, through the measures of 
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relief which have been necessitated by the fail in . 
the value of its exports of wool, which now stands ■. 
at less than a third of what it was a few years ago 
and.. will, Ml still lower, and the effects. of a two 
years’ drought. The seriousness of the crisis may 
he gauged by... the fact that not only the holdings 
.of sheep,, but, also the .stocks- of cattle, the most" 
essential possession Bantu, culture, have shrunk 
to one halfin this tiin.e of distress. This catastrophe, 
however, is . by no means an un.m.i.tigated mis- 
fortune. It has, to som.e extent, though, not entirely, 
automatically . relieved t.he over-sto.ck.mg of the. 
pasture land. A further relief has come with the 
rains. But neither the rapid recovery of vegetation, 
notwithstanding the onslaughts of the locust, nor ' 
the nearer adjustinent of stock to the carrying 
capacity of the land — possibly temporary and 
.pending thc^ return, to individual prosperity— will 
atlord any substantial Iieip towards the solution 
of the problems o(‘ Basutoland’s future eeonomie 
and financial stability. The causes are more deeply 
rooted. 

Basutoland, which is one of tlie most pleasant, 
is also in part one of the most thickly |x>pulated 
areas of KSouth Africa. Occiipation is, or was, 
confined almost exclusively to the lowlands, which 
in the semi-pastoral, semi-agricultural economy of 
the Basuto are mostly under cultivation. The hill 
regions are devoted to seasonal grazing. In recent 
years, however, scattered villages have begun to 
appear in the uplands, though owing to the 
consequent reduction of pasture and other evils, 
these settlements have been forbidden by the 
Paramount Chief. This veto to a certain extent 
has been ignored. 

In a little less than forty years, the population 
of Bastitoland has more than doubled. It is now 
estimated to stand at 570,000. This is not entirely 
a natural increase. There has been a considerable 
immigration of Tembus from the Union, their 
accession increasing the prestige of the chief. The 
Basuto, hike a number of other Bantu peoples of 
South Africa, such as the Matabele, came into 
independent existence during the troubled times 
of the beginning of the nineteenth century. Unlike 
others, however, they were not a single tribe or 
a homogeneous group, but a congeries of unrelated 
groups, who gradually came to form a confedera- 
tion under the Eakwena, or “People of the 
Crocodile”, and were moulded into a nation under 
the prolonged rule of Moshesh {reg. 1815-70), Fur- 
ther, throughout their relations with the whites, 
they w^ere never subdued, but maintained their in- 


tie^ndence. These are cTuc*ial facts in deteriniiiiiig 
the character of present problems and the iiM^thod 
to be adopted in the approach to their Holutkui. 
The dominance of the Bakwiuia lias liy now, for 
the most part, eliminatc^cl original tribal chiefs, 
'and through the* system of ‘planting out' the 
younger sons of eltiefs as subordinate cdiicds, eiU'h 
with a court, a chief's holding of land, and a 
revenue dependent on fine.s. has prodtiec^d a com- 
plicated and ever-increasing systenrt of cliiefs and 
Jurisdictions of which the |»ssil>iliticK of abuse 
are obvious, especially as these I’Kdly clikds have 
acquired a taste for tlie luxuries of modern 
■civilisation, such as the motor- ear. which their 
legitimate financial resources scarcely |.K.Tinit them 
to gratify. One serious <lefeet of the system is 
that it has gravely affeetc<l the secnirity of land- 
tenure, as tlie land, which in thtnuy belongs to 
the Paramount Child' as trustee for his people and 
is at his ilisposal, may be required at any time for 
the stdtlement of a nc*w eliicd'. 

As a result of their past history, both chiefs 
and people are acutely conscious of their inde- 
peiidence, and although the j>c^o])ki are by no 
ineanvS satisfied iindcT the multiplicity of chiefs 
and fully alive to the defects of character and 
weaknesses of individual chiefs, they are intensely 
loyal to the chieftainship as an institution. Any 
change of custom, however advantageous, would 
meet with serious resistance, if it were held to be 
an encroachment on their independence or the 
prerogative of the chief. 

Such interference is clearly foreshadowed in t.lie 
far-reaching recommendations of the Cominissioii. 
Although administration as such does net eoine 
within its province, the membt‘rs have aecepted 
the position that custom, social organisation auil. 
financial and economic stability are so eIost*ly 
interrelated, that if the reforms which t-liey 
consider essential are to be carried out witli 
financial ■ assistance from outside, administrative 
changes and cultural inodificatioiis are f\ssent'ial 
w^hich will necessitate a drastic' change in what 
has hitherto been a policy of non -interference in 
internal affairs — of protection without .control. 

The three elements in Basuto culture, which 
. thus .insistently dema.nd attention"— the position 
and authority of the chief, the holdings of stock 
and the system of land tenure— are ever3wvhere 
among the, Bantu crucial problems of administra- 
■.tion. In. Basutoland these elements in Gultii,re,; 
operating without cheek in certain directions, 
have reinforced the natural tendency of the 
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country to surface' erosioii^ and thereby'' added to ; 
the .difficulty of ..the social and .economic ' situation. 
This applies more particularly . to, - overstocking, 
and the consequent overgrazing, ■ and to^ the 
breaking up of .the .upland pastures for cultivation, 
owing to the' shortage of lands’ in the lowlands. 
The removal of the natural protection of the surface 
soil by these ,a,geneies destroys fertility and leaves 
the. land a prey, to weeds. The evil is progressive ; 
and the elements in culture which have aggravated 
the. trouble are, as indicated, equally an obstruction 
in the way of ' remedial measures. Even if the 
country had, the requisite financ.iai resources, the 
essential reorganisation for reform of practice is 
beyond the competence of existing authority. The 
policy of non-interference is plainly no longer in 
the interest of the Basuto nation or its future as 
an integral part of South Africa, 

Of possible alternatives, the Commission favours 
the introduction of a real and effective system of 
Indirect rule/ operating through a reformed 
chieftainship and based upon the intense loyalty 
of the people to the institution of the chieftainship. 


Only thus, ■ the. 'Commission holds, will it be 
possible , to put into operation measures to check 
progressive deterioration, in. the. eco.nomy of the 
■Basuto and' set them on the way to a return 
to the prosperity which they enjoyed .up to a few 
years ago. 

The report of the Commission is neither, con- 
cerned with nor mentions the question of t lie 
future of the Protectorate in its specific relation 
to the Union of South Africa. On this aspect 
the recently published White Paper (see Nature, 
July 20, p. 96) has cleared the air by its insistence 
on the necessity for a breathing space to allow a 
policy forinulated in the interest of the native to 
come to fruition. Not only does it reaffirm the 
obligation of the British Government to consult 
the native population of Basutoland, as well as 
of the other Protectorates, before steps are taken 
to effect their transfer to the Union, but also it 
invites the co-operation of the Union Government 
ill the next few years in a policy which will con- 
vince the native population of ''a real and generous 
desire to improve conditions in the Territories”. 


Minerals and International Security 


The Mineral Sanction as an Aid to Inter- 
national Security 

By Sir Thomas H. Holland. Pp. 96. (Edinburgh 
and London : Oliver and Boyd, 1935.) 2s. net. 

T his interesting little book appears at an 
opportune moment. Books on international 
affairs are indeed numerous, and we have plenty 
of books on minerals ; but minerals in relation to 
international security, and a thesis that the war- 
like disposition of an aggressor nation can be and 
should be held in check by a sanction based on 
mineral supplies, is a fairly new theme, a considera- 
tion of which serves to show how vitally necessary 
for war purposes, as well as for industrial purposes, 
mineral supplies really are. So long ago as 1929, 
Sir Thomas Holland discussed the suggestion in 
Ms presidential address at the meeting of the 
British Association in. South Africa. 

Mnerals indeed, as the very stuff of the earth, 
are fundamental substances. Man has long used 
the metals, but not until the industrial era did he 
begin to develop their specialised uses for the 
purposes that fill so important a place in modern 
industry. The utilisation of iron and steel at the. 
present day involves the use of a number of alloy 


metals, including manganese, chromium, nickel, 
cobalt, tungsten, molybdenum and vanadium, 
without access to which the metallurgy of iron as 
we now know it would not be practicable. Iron 
and the ferro-alloy metals are essential as munitions 
of wmr. So are aluminium, antimony, copper, 
lead, quicksilver, tin and zinc, and some of the 
more important non-metals, including fluorspar, 
graphite, magnesite, mica, petroleum and sulphur. 
All these minerals are briefly and simply accounted 
for in Part 3 of this book, in which a short account 
is given of their importance as war materials. 

In Part 2 an account is given of the miiieral 
position in each of the important industrial 
countries, including the United States, Great 
Britain, France, Germany, Italy, Japan and 
Russia, showing with which of the important 
minerals and metals these countries are well 
supphed and those in wMch they are deficient; 

The British Empire is well equipped with 
minerals as a whole, but constituent countries 
considered separately are seriously deficient. The 
United States, considered as a geographical unit, 
is better provided for than any other country as 
regards war minerals. France, Germany, Italy 
and Japan each has a long list of war miiierals 
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for supplies of which it is dependent on im|K)rts. 
Russia has large but imperfectly developed ' 
resources ; and although it is somewhat uncertain 
how she stands as regards home supplies of many ■ 
important minerals at present, she has un- 
doubtedly large potentialities,, . 

In' an introduction Sir Thomas , Holland states 
his thesis, and in Pai1} 1 he gives, an account of 
. the origin and nature of the; scheme for mineral 
sanctions for war conditions. Briefly, the position 
is that Article xvi of the League of Nations 
Covenant has proved unworkable. It is therefore 
suggested that an agreement among the nations 
to refuse supplies of war minerals to an' aggressor 
would provide a suitable and practicable means 
of restraining any industrialised power that might 
wish to resort to war, as war could not be carried 
on for long without such supplies, and no country 
is, ..self-contained in this respect. 

Sir Thomas claims for this mineral sanction that 
it can be put into operation immediately, and 
that it will be so effective that no refractory 
nation will run the risk of losing by war what 
might be obtained without, if its cause be just, 
in the International Court, of Justice, 

Such is the mineral sanction, about which no 
doubt much argument is possible. The pressing 


Equivalence 

Man and Woman : 

a Study of Secondary and Tertiary Sexual Charac- 
ters. By Havelock Ellis. Eighth edition, revised. 
Pp. vii-f469. (London: William Heinemann 
(Medical Books), Ltd., 1934.) 10^. net. 

M r. ELLIS suggests in his preface that this 
book, first published in 1894, may be 
thought by some to have no longer a useful purpose 
to serve, as it is supporting a conception towards 
which general opinion has been moving, that 
of “the entire equivalence of the sexes’’. The 
movement has not, however, been sufficiently 
rapid to make anything but desirable the pre- 
paration of this new and considerably modified 
edition, with its impartial and critical survey of 
observations made in many different parts of the 
world. These have confirmed the author’s original 
•^w^that,''hhe sexes are perfectly poised in’ com- 
plete bqai'^lence”. 

Sex, it is now generally held, is settled at the 
moment of fertilisation. With its determination 
comes not only a development of the gonad- 
containing organs and of the external structures 


fact before the world to-day, however, is that war 
is very much in the*, air and iiggrc-^ssors are on the 
move. Whether there be any JiiKtifieatioii for this 
aggressiveness leaves utiftlterc*.ci tlicj fact that the. 
world cannot bo made safij for civilisation and 
ordered development unless the poli«:'y of settling 
international disputes Iw resorting to war bo 
abandoned. There Iivb, therefore, upon the- 
Governments of the w«>rld and on the Leagui.^ of 
Natfons, the big responsibility ed exploring fully 
■the .possibilities of any siigg(*stions tliat may be 
made to' 'Secure the desired objc*(‘t of seeking a 
safe basis, for world progress, and for that reason 
no doubt every attention will be given to the 
consideration of this mineral sanction in order tf3 
ascertain its possibilities as a schemes for preventing 
wars. Certain it is that the days of cheap mineral 
supplies, as we have hitln^rto known them, are 
numbered ; and unless Ch>verninc*nts plan hard 
and co-operatively to seeun*. safe conditions for 
the world’s development, without the hinrlrances 
and waste that war involves, industrial civilisation 
as we know it will go to pieces. 

As a clearly and simply written account of the 
bearing of mineral siij)plies on the problem of 
mternational security, this book desc*rv<^s t{> he, 
widely read. 


of the Sexes 

connected with their functions, but also an inter- 
action of the various endocrine glands which gi.ve 
rise to the distinctive secondaiy and tertiary 
sexual characters. 

In some directions undoubted differem/es in 
these qualities can be established, but even when 
they are, it is not easy to arrive at the significance 
of the facts. Readers who look for e.videnc'c as to 
the superiority or inferiority^ of one of the si*xes 
over the other may not appreciate this book, as 
very little support is given to either vic*w. Jn 
fact, the fallacies inherent in many arguments 
that have sustained the extremist partisans are 
clearly and sometimes amusingly exposed. 

, In the chapter on the head it is shown that 
many familiar arguments have to give W'ay l>cfore 
a closer and more critical investigation of the 
evidence. An entertaining illustration of the 
fitting of fact to theory is met wdth in the varpng. 
statements as to the relative proportions of the; 
frontal and parietal lobes in the female brain. 
When the frontal lobes were regarded as the seat 
of the higher mental qualities, evidence accumu- 
lated to show that in the female brain the frontal 
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lobes were small and: the parietal large.'. When 
further observation gave the parietal lobes pride 
of place, corrections were soon forthcoming to 
show that , it was the , parietal lobes that were 
smaller. The female brain is certainly on the 
average absolutely smaller than the male brain, 
but proportionately to the general body weight 
it appears to be relatively larger. ■ As for the 
differences in shape and size of the skull, the 
author’s final summing up is that' 'Tt is open to 
a man in a Pharisaic mood to thank God that his 
cranial type is far removed from the infantile. It 
is equally open to a woman to be thankful that 
her cranial type does not approach the senfie.” 

The difference in muscular strength, now more 
or less accurately measured as being in the pro- 
portion of three to two as between men and women, 
seems to have been the basis of wages paid to 
men and women long ago. Records from Suffolk 
in 1682 give the wages for haymakers as 5d, and 
3d. a day (with meat and drink) for men and 
women respectively, though for piece work the 
pay received was generally the same, so that there 
was no attempt to underpay women as women. 

Affectability’, or the quality of responding 
readily to psychic or physical stimuli, is said to 
be more highly developed in women than in men, 
hence also irritability. The neuro-muscular form 


Physics in 

Hand- und Jahrbuch der chemischen Physik 
Herausgegeben von A. Eucken und K. L. Wolf. 
Band 1, Abschnitt 1 : Theorien des Auf banes der 
Materie. 1 : Die Grundlagen der Quantentheorie. 
Von H. A. Kramers. Pp. 222. 18 gold marks. 
Band 6, Abschnitt 2 : Elektrische Leitfahigkeit. 
A : Gase, von W. Hanle ; B : Eliissigkeiten und 
Losungen, von H. Uhch ; C : Mchtmetallische 
Kristalle, von W. Plechsig. Pp. xii+342-fl8. 
32 gold marks. Band 6, Abschnitt 3: Positive 
Korpuskularstrahlen. A : Verhalten von Alpha- 
Strahlen bein Durchgang durch Materie, von H. 
Pose ; B : Kanalstrahlen und ihre Wechselwirk- 
ung mit Materie (einschliesshch Massenspektro- 
skopie), von R. WierL Pp. 284+10. 40 gold 

marks. Band 9 : Die Spektren Entstehung und 
Zusammenhang mit der Struktur der Materie. 
Abschnitt 1 : Atomspektren. Von H. Kuhn. Pp. 
vi +266. 26 gold marks. (Leipzig : Akademische 
Verlagsgesellschaft m.b.H., 1934.) 

^I^HE enormous advances in physics and chem-, 
1 istry in the last few years have rendered it 
imperative that reliable and readable descriptions 


of this is, Mr. Ellis thinks, relieved by muscular 
activities such as dancing. Perhaps in this is seen 
■ the .reason for the liking many women have for 
knitting or other forms of: handwork. Comparisons 
of the relative delicacy of the se,nses give some 
unexpected results, and consideration of the 
intellectual and industrial aptitudes also leads to 
interesting and somewhat unusual conclusions. 

There is a wealth of material in this book, so 
impartially presented that very rarely can a 
different interpretation of the facts available be 
suggested. The wisdom, the ripe experience and 
the humanity of the author are shown throughout 
the book, which should be widely read. He will 
carry most of his readers with him in the con- 
clusion that ^'a cosmic conservatism does not 
necessarily involve a social conservatism”. With 
regard to changes taking place to-day in the 
relation of the sexes he says : ‘An exaggerated 
anxiety lest natural law he overthrown is mis- 
placed. The world is not so insecurely poised. We 
may preserve an attitude of entire equanimity in 
the face of social readjustment.” If his scientific 
attitude of mind towards social conditions could 
be made to prevail widely, there would be less 
anxiety and more equity in social life to-day, and 
the world would be a saner and more tolerant 
place in which to live. 


Chemistry 

of particular aspects of these branches of science 
should be readily accessible. Consequently, there 
have recently appeared many treatises on special 
branches and one or two monumental handbooks 
dealing with the whole of experimental and 
theoretical physics. Pew of these works, however, 
attempt to set forth the results of modern physics 
with what may be termed a chemical bias. 

The new “Hand- und Jahrbuch der chemischen 
Physik”, edited by Eucken and Wolf, is an 
attempt to present the material in a way which 
makes it appeal more directly to chemists. How- 
ever, the complete series of important contributions 
to the literature of physics and physical chemistry 
which win soon he available, and of which some 
portions are now under review, will appeal to 
physicists who wish to study much that is already 
familiar to them from another point of view. 

The first volume, on the theories of the structure 
of matter, is opened by a very full discussion of 
the fundamental bases of the quantum theory, con- 
tributed by Kramers. Although this rigorous intro- 
duction is provided for readers more immediately 
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'co.n.cemed. .with the iiiathematicai aspects, -of 
the subject, . it must not be assumed , that . n.o 
provision is /made fo.r the - reader, whose' mathe-' 
iiiat.ieal 'equipment is; .limited, and a short' but. 
fairly eoniplete exposition of the main ’ concep- 
tions, and methods of the new quantum theory, is 
...provided , in Kuhn’s book o.n. atomic- .spectra. 
Incidentally, the, latter also conta.in.s a concise 
introduction , 'to . experimental ' spectroscopy, a 
very lucid account of spectra and of individual 
: lilies, and an unusually clear . account of X-ray 
: ■spectra,. ;. 

." The section' by Pose on the passage of a-rays 
through matter is excellent^ illustrated, and gives 
a comprehensive survey of the subject. It will 
appeal to many who are well acquainted with the 
excellent English treatises on radioactivity, for 
it contains much Continental work which is knowm 
in England only to the specialist, and the results 
of experiment are compared with the predictions 
of modem theory in a veicj delightful manner. 

Hanle’s discussion of electrical discharges in 
gases is remarkable for the way in which the 
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/phenomena of the self-maintained discharge are 
dissected and described, and the inclusion nf an 
extensive treatment of all problems of ionisa- 
tion, processes in gases. It would stauM, however, 
that the description of cxpcriiiientai determiiia- 
■tions of ionic .mobiliticH has been iiiiduly ciirtiiileri, 

'. Ulieh’s section on tlie <*nii(luction of electricity 
. by ■ liquids will be found most helpful by those 
w.ho .wish to learn as quickly as pr?ssible the nature I 

■ of recent developments, for it contains much ! 

information wdiich is not rcuidily ac'cessible else- 1 

,w’-here, and at the end of his section lie gives - 

.a summary 'of results and indicates the para- \ 

graphs where particular pieces of ii.ifoniiati.oii. . 
may be found. Considerable attenti«)n is devoted 
to solvation numbers, and the results of five .■ 
diflerent methods of measuring hydi’ation numbers 
.are discussed, F.iee!isig’s section on the conduction 
of electricity l:>y non-metallic crystals is eipially 
interesting. 

All the books under notice dearly indicate lioiv 
important an addition to the literature of science 
the new venture is likely to prove. 


The Foundations of Mathematics 


Grundlagen der Mathematik 
Band 1. Von D. Hilbert und P. Bernays. (Die 
Grundlehren der mathematischen Wissenschaften 
in Einzeldarstellungen mit besonderer Beriick- 
sichtigung der Anwendiingsgebiete, lieraiisgegeben 
von R. Courant, Band 40.) Pp. xii-f47L (Berlin : 
Julius Springer, 1934.) 37,80 gold marks. 

T hat the foundations of mathematics are 
important is a proposition which wdll find 
few opponents, for the science of mathematics is 
commonly regarded as man’s securest intellectual 
possession. What constitutes these foundations 
is a subject on which agreement has not been 
reached. There are, however, three main directions 
into w^hich the body of modern research has 
branched, namely, the logistic, the intiiitionistic 
and the formalistic theories. Broadly speaking, 
the logistic theory regards mathematics as a 
branch of logic, the intiiitionistic theory regards 
the theorems of mathematics as having actual 
significance, the formalistic theory regards mathe- 
matics as devoid of meaning per se. The most 
pow^erful exponent of the formalistic attitude is 
Hilbert, and the present volume is the first part 
of a systematic exposition of mathematical 
foundations from the point of view of the 
school of thought which he has founded. This 
is probably the most important book on mathe- 


matical foundations which has appeared since 
Wlntehead and RusselFs *Trincipia Mathematiea”. 

Hilbe.rt gives the name Beweistkeork or "theory 
of demonstrations’ to his method. The term 
‘Metamatheinatics’ is also used. The fundamental 
ideas of the BeiveiMheork are the foiloiving. 

(1) . The subject matter of mathematics C‘o.nsist.s 
of concrete S3miboIs (ZeicJien) 'w.liich . are imme- 
diate'ly recognisable, in fact, t.he marks o.o, paper 
which the mathematician habitually uses. 

(2) The theorems of mathematirs a!'t" replaced 
by formulm by means of the logj<*a! syin hols 

, & , V , — , (x) , {Ex) 

(implies) (and) (or) (not) (ail) (some). 

(3) Certain formuhe are set up as axioms. 

(4) A demonstration is a "fi.giire’ consisting of 
inferences made by means of t,he .inference scheme 

3 

3 :a 


- 4 . ■ ■ 

where each of the premisses 3, 3 "->• -X, must arise 
(if necessary by substitution) from an axiom or 
the end-formula of a demonstration. 

Axioms and end-formula of demonstrations are 
called "demonstrable formuhe’. 
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The' procedure j'usfc Gutliiied leads To. a purely, 
formal fflatLem.at.ics, which , contains formal rules 
of demonstration ' .. but ., is, . incapable' of making ' 
significant logical inferences. ' In particukr, that 
a formula which has the form of a contradiction, 
cannot arise among demonstrable formulse is 
incapable, of formal proof since formal mathematics 
does not contain such a significant proposition. 
Thai a system of axioms should not lead to contra- 
diction is, however, an essential point, and it is 
here that the essence of the Beiveistheorie lies. 
Hilbert therefore adjoins : 

(5) Parallel to mathematics -we have meta- 
maihematics, which allows significant judgments 
on mathematics. Such judgments must be intuitive 
(anschanUch), directly evident inferences such as 
1 = 1 ., 

The application of this principle to the proof 
that a given system of axioms cannot lead to 
contradiction is as follows. Let P denote the 
property that each demonstrable formula has 7iot 
the form 

% & % 

It must first be proved in full finite detail that 
each axiom has the property P. It must then be 
proved that the application of the rules of inference 
(4) does not destroy the property P. This proof 
must also be so devised that it can be carried 
out in full finite detail, in every particular case. 
Assuming that this can be done, it follows that 
the given system of axioms cannot lead to contra- 
diction, This is, in fact, equivalent to the proof 
that 1 T 1 cannot be the end-formula of a demon- 
stration. For certain systems of axioms the proof 
is completely carried out in this volume. Hilbert 
is convinced that it will ultimately he possible to 
carry out the proof for a set of axioms on which 
the whole of analysis can firmly rest. 

It cannot be denied that the Beweistheorie has 
serious critics. In fact the publication of the first 
volume was delayed, and ,a second volume was 
required, on account of certain results of Godel 
which seemed to point to the impossibility of 
caiTying out the full programme. Another serious 
difficulty is the meaning of words, which necessi- 
tated the recasting of the chapter on the 
Aussagenhalkul to avoid an interpretation put by 
Scholz on this subject in. Hilbert and Ackermann’s 
‘‘Gnmdziige der theoretischen Logik”, an inter- 
pretation other than that intended by the authors. 

Nevertheless, the Beweistheorie has cleared the 
ground in many fiiiidamental problems, has pro- 
duced sharp formulations of some aspects, and 
has suggested means of tackling the problems 
thus raised. Even if one were seriously to entertain 
the idea that Hilbert has reduced mathematics 
to a game, it would have to be admitted that the 


game is certainly ..not an easy one. Perhaps one 
quotation may be allowed. 

“Die Methoden der . Analysis sind In einem 
Ausmass erproht, ., wie woh! sonst kaiiin eine 
wissenschaftiiche Voraussetzung, und sie haben 
sich aufs glanzeiidste bewahrt. Wenn wir diese 
Methoden iinter dem Gesichtspiinkt der Evideiiz 
kritisieren, so entsteht fiir uns die Aufgabe, den 
Grund fiir ihre Anweiidbarkeit aufzuspureii, so 
wie wir es iiberall in der Mathematik tun, wo ein 
erfolgreiches Verfahren auf Grund von Vorstell- 
ungen geiibt wird, die an Evidenz zu wiinsehen 
ubriglassen.'’ 

L. .M. Milke-Thomsoh. 


The Electronic Structure and Properties of Matter : 
an Introductory Study of certain Properties of Matter 
in the Light of Atomic Numbers. Being VoL 1 of 
“A Comprehensive Treatise of Atomic and Molecular 
Strueture”. By Cl H. Douglas Clark. Pp. xxvi -1-374. 
(London : Chapman and Hall, Ltd., 1934.) net. 

This book, written by a cdieniist for chemists, sets 
out to review recent progress in atomic and molecular 
theory and to correlate various properties of matter 
such as cohesion in terms of tlie electronic structure 
of atoms. The first section is devoted mainly to a 
description of the quantum numbers of electrons in 
atoms, the princii3les underlying the electronic, 
structure of atoms and the characteristic features of 
the Periodic Table. The quantum numbers used in 
the old orbit theory are described in some detail and 
then a brief account is given of the modifications 
found necessary in the new quantum mechanics. 

This historical method of approach has its dis- 
advantages, for it necessitates the description of sym- 
bols which are afterwards discarded. The description 
of modern quantum numbers is brief, and there is little 
indication of the interpretation wdiicli can be given 
to them, so that the reader will have no option but 
to memorise the list of symbols given. Once tlio 
quantum numbers are dealt with, the autlior proceeds 
more happily to the discussion of the electronic 
structure of the transition elements and the rare 
earths and the explanation of some of their charac- 
teristic properties. In the second section of the 
book, methods are discussed of determining the sizes 
of atoms, ions and molecules, electric and magnetic 
properties of the elements and the various t 3 ,q)es of 
cohesive forces. 

The treatment is light rather than profound, 
and is apt to be sketchy, and to convey the impression 
of a series of abstracts of papei*s. None the less, the 
book provides an easy introduction to a subject 
which is likely to become of increasing interest to 
chemists and is not easily accessible elsewhere. 
Doubtless many will be stimulated by this broad 
survey to pursue the subject further, and they will 
he helped to do so by the excellent list of references 
at the end of each chapter, a feature ■which adds 
considerably to the value of the book. 



Das Giftbuch des Satiaq : eine Literaturgeschichtliche 
Untersuchutig' 

Von Bettina Strauss. (Quellen imd Studien 'zur.- 
Gescluclite dor Naturwissenschaften iind der M.edizin, 
Fortsotzung des Archivs fiir Geschichte der Mathe* 
matik, der Natiirwissonsehafton xind der Technik, 
Herausgegeben vom Institut fiir Gescliichte der' ■ 
Mediziii mid der ISTatiirwisseiiseiiaften, Band 4, Heft 
2.) Pp. 64 4-06. (Berlin: Julius Springer, 1934.) 
15 gold marks. 

This book contains the, Arabic text, with an annotated 
German translation, of the ‘‘Book , of Poisons’* of 
Sanaq, that is, Canakya (Chanakya), the minister of 
King Chandragupta (fourth century b.c.). The 
Arabic version is not a direct translation of an 
Indian original, but is rather a compilation from 
both Indian, and Greek sources. It was apparently 
based on a Persian translation of an Indian “Poison- 
book of Chanakya” made by an Indian physician, 
Mankah, of the celebrated hospital at Jundi-Shapiir. 
Mankah also translated other Indian medical books, 
such as a treatise on the, names of drugs, and a 
medical compendium of Susruta. The Arabic version 
of the “Poison-book” was made from the Persian 
by one Abu Hatim of Balkh, about whom w^e have 
no infonnation. It was later re-edited by Al-‘Abbas 
ibii Sa‘id ai-Jauhari, who was probably responsible 
for the introduction of the Greek material. 

The book gives a useful picture of early Muslim 
phannacology, in which much shrewd and careful 
observation was diluted with at least as much matter 
of an unreliable and fanciful character. The Arabic 
text has been well established and is clearly printed, 
while the German translation follows the original 
with close accuracy. It is, however, a great pity 
that no index of any kind is provided. E. J. H. 

Kleine Meteoritenkunde 

Von Prof. Fritz Heide. (Verstandliche Wissensehaft, 
Band 23.) Pp. vi + 120. (Berlin: Julius Springer, 
1934.) 4.80 gold marks. 

The discussion of meteorites in this handy little 
volume commences with their entry into our atmo- 
sphere ; the cosmogonicai interest has to be found 
bjr working back from the chemical analysis of their 
contents. Even the geophysical phenomena relative 
to the falls of meteors— the information that they 
have given as to the highest regions of the atmosphere 
— -are omitted from this book, which is strictly limited 
to the meteorites that fall to earth. Very full details 
of these, however, are given and much useful informa- 
tion for the geophysical chemist and mineralogist. 
The introductory historical chapter is extremely 
interesting. The number of large crater-fields of 
meteoritic origin will surprise most readers who come 
newly to the subject, but it is reassuring to find 
that there is no certain evidence of any person having 
been killed by a falling meteorite. Photographs of 
the devastated country in Siberia surrounding the 
scene of the great fall of July 30, 1908, show what 
damage can be done and leave one thankful that so 
far no densely populated country has been visited 
by a giant meteorite. 


Geologic Slldamerikas 

Von Prof. Br. H. Oerth. (Geologic der Krdo, lioraiis- " 
gegeben von E. Krtnikol.) Toil I. Pp. vii -1-199 4- 17 
plates, (Berlin: Ch4.niiiitT Borntriiegor, 1932.) 22 

gold marks. 

This volume is one of the series of inonogmpxlis on 
the. regional geology of the eailli published iimior the 
general editorship Ih'of. Kreiikel, and di^als with 
the South American continent from tlie Pre -Cambrian 
up to the end of the Palieozoic, 

The aim of the author luts been to proxi'de, not a 
detailed rc^gional deseri|>tion but a cornprelu.'iisive 
general introdnetion to South American geology and 
its problems. At the same tinw* the needs of the 
reader requiring more precise and ilet ailed informa- 
tion on any particular area or subject have not been 
lost sight of ami each section of the book is provided 
with an extended bibliography. 

Approximately half the book is din'oted t-o a 
consideration of the Pre-(‘amhrian of the 

continent, and the structural, petrological and 
tectonic problems are dt»alt with rathcT fully. This 
is by no means excessive in view of the Htnietiiral 
importance of the ITe-Gmnbrian in Hoiith America. 
Each region is considered separately ami tlien the 
continent as a wliole is dealt with in a concluding 
section.' Much the same method of treatment is 
adopted throughout the remaining chajUts’s on the 
Palaeozoic systems, and the volume eoncludt\H with 
a chapter on the so-called 'Goitdwnnidesk 
. The author has brought together a great' ina.ss of 
infoimation from scatter<''cl and often imwafossiblo 
sources, and has providexi a most ustTul, up-to-date 
and well illiisti’ated treatise on South American geologj". 

Dix lecons d’astronomie 

Par Ernest Esclangoii, Deiixieme edition revue et 
corrigee. Pp. 116 4-20 plates. (Paris: Gauthier- 
Villars, 1934.) 25 francs. 

In this volume of }'>opular iect uri's, the director of 
the Paris Observatory has given as simple and clear 
an account of modi^rn astronomy as can he given in 
one hundred pag<\s. The st.ylo is ('xtriunely lucitl, 
as is to be expecti‘d in a FreiuOi book, tia^ facts are 
. accurately given and up-t.(e<late, the iilustrat ions are 
numerous and the whole vtduine is very pleasantly 
readable. In addition to tiie d<‘finitely astronomical 
chapters, there are two which wdll read with much 
sympathy and interest. The opening chapter gives 
an account of the importance of astroiioni\' in the 
past in the development of tliouglit and of civilisation ; 
the final chapter, after dwelling upon tlie glories of 
French astronomy in the nineteenth century, 
emphasises the reasons, wdiy France has of late 
dropped out of a leading position .in astronomical 
research. Modern developments require largo instru- 
■ . ments, and so far the money has not been forthcoming 
from Government or private sources to keep France 
abreast of most other; countries . It is to be hoped 
that. Prof. Esciangon’s appeal .in; this volume may 
fall upon ■fruitful .ground* — and if fresh developments 
in Franca react favourably upon Great Britain, so 
much the better. 
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Fifty Years' Progress in Marine and General Engineering 

Jubilee of the ' North-East Coast Institution of Engineers and Shipbuilders 


O F the various industrial districts around the 
coasts of Great Britain, none has a greater 
variety of industries -than' that known as the 
'North-East Coast’. Here, situated on the banks 
of the Tyne, the Wear and the Tees are coal- 
wharves, ship-yards, engine-shops, steel- works 
and factories by the score. But the outstanding 
industries are shipbuilding and marine engineering, 
and ships built or engined at Wallsend, Elswick, 
Hebburn, Shields, Sunderland or Hartlepool are 
found all over the world. As compared with the 
Thames, the Mersey and the Clyde in the early 
days of steamships, the district occupied a minor 
position as a shipbuilding centre. About the 
middle of last century, however, it began to 
specialise in the building of economical slow cargo 
ships, and its success in this direction led to 
developments which perhaps are as remarkable as 
they were unexpected. In 1850, the depth at low 
water over the bar at the mouth of the Tyne 
was only 6 ft. Now the channel of the river is 
dredged to more than thirty feet, and into the 
river have been launched such vessels as the 
Mauretania and KM.S. Nelson, To-day, ships of 
many classes and marine engines of every type 
are constructed in the district. 

In these circumstances, it was but natural that 
at the jubilee meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held at 
Armstrong College, Newcastle-upon-Tyne, on July 
16-19, the principal papers read should have 
dealt with the progress of ships and their machinery, 
while the Citizens’ Lecture should be “Ships 
Through the Ages”, this being delivered by 
Sir Westcott Abell. 

The three papers dealing with developments in 
the construction of ships during the past fifty 
years were on liners, by Mr. J. D. Christie ; on 
cargo ships and tankers, by Mr. J. McGovern; 
and on coasters, by Mr. F. W. Dugdale. ; When 
dealing with the progress of liners, speakers often 
confine themselves to the vessels of the North 
Atlantic, where the largest and fastest ships are 
found. Mr. Christie, however, took a wdder view 
of his subject and sketched the progress in pas- 
sengers ships not only on the North Atlantic, but 
also in ships running between Europe and South 
America, South Africa, India, Japan and Australia, 
as well as in those crossing the Pacific. The paper 
is accompanied by seven useful tables dealing 
with ships on these various routes. As regards 


technical problems, he said that, judging by 
published figures, it does not appear that the 
latest ships are superior in form to the Mauretania^ 
in so far as minimum resistance and propulsive 
efficiency are concerned. The evidence, too, for 
the various new forms of’ bow are confflcting. 
There is no question of the value of the new tensile 
steels and of the introduction of welding, while 
the question of watertight subdivision appears to 
have reached a certain degree of finality . A great 
desideratum is the lessening of vibration and the 
reduction of pitching and rolling, but nothing has 
yet appeared to show that the Sperry anti-rolling 
gyroscopes in the Conte de Savoia have justified 
the great cost entailed. In no direction does the 
passenger liner of to-day present a more marked 
contrast to the ships of 1885 than in the arrange- 
ments for the comfort, safety and enjoyment of 
passengers. 

The carriage of coal, grain, ore, timber, oil, 
sulphuric acid, molasses and such cargoes present 
different problems to the naval architect, and in 
his paper entitled “Cargo Ship and Tanker De- 
velopment”, Mr. J. McGovern described the various 
types of cargo vessels and their main structural 
features. The ways in which the plating of a ship 
may be held together and supported by the 
internal framing are endless. Special designs of 
ships developed on the North-East Coast have 
been the 'Turret’ vessels of Doxford’s, the 'Trunk’ 
vessels built at Stockton and the Priestman 
'Self-Trimmer’ type built at Sunderland, One of 
the landmarks in ship construction was the intro- 
duction in 1906 by Sir Joseph Isherwood of the 
longitudinal system, giving increased strength 
with less weight of steel. To him also is due the 
recent radical departure from the orthodox box 
form of section designated the 'Arcform’, wherein 
he has adopted a midship section shape entirely 
dispensing with the square bilge long familiar. 
Extensive model experiments and actual voyage 
performances of three 'Arcform’ vessels have 
proved them to be the most economical cargo- 
carrying vessels of their class afloat to-day. 

It is acknowledged by all that while many 
improvements in the structural details of ships 
have been made during the past fifty years, 
the improvements in machinery have been still more 
striking. Half a century ago, the majority of 
vessels were driven by compound engines using 
steam at comparatively low pres — ‘ - i 
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consumption was high, boilers %vere 
auxiliaries were unsatisfactory; the water-tube 
boiler was in its infancy, oil burning at sea was 
unknown and the marine steam turbine undreamt 
of except by Parsons. The triple ex^nsron 
engine, however, was fast making ground, stwi 
was being used for boilers, forced draught 

was being introduced, engines were getting more 
powerful and an era of rapid development was 
setting in. At the jubilee meeting of the Aorth- 
East Coast Institution four papers on n'a’rme 
engineering touched upon these matters, and briefly 
described some of the latest innovations. T ie 
paper on turbines was by Mr. R. ' 

L reciprocating steam engines by Mr. S. Hunter, 
Junr., that on boilers by Mr. T. McPherson ami 
that on marine heavy-oil engines by Mr. H. . 
Keller. Like the papers on ships, these are ail 
well-illustrated and together constitute a bnet 
but valuable record of achievements to which 
scores of men of many countries have contributed. 

The last paper read, entitled “Recent Develop- 
ments in Electrical and General Engineering , 
was by Mr. M. G. S. Swallow. The ‘North-East 


Coast’ engineers have a right to ho proud of the 
work done by what to-day is the North-Eastern 
Electric Supply Go., which Mr. Swalbm says 
“was the prototype of the present mlerlmked 
electric supply system of the country But of 
more interest than the te.-hnical mtormatioii 
given in this paper weie the stimulating ivmarksun 
^North-Easi Gousi' engineering generally. llie 
history of our Institution. '' he said, "is a record 
of meii who have led and aehieved in the past. . . . 
To-day the inventive ability, the seientihe know- 
ledge the tenaeitv and skill wliieli have made us 
sueVssful are still ours. Some of our industries 
mav decline temporarily or may be lost to us. 
But this is no reason ior despair or lament. 
Engineering is not only progressive, but L 
ever conciuering new fields ami our activities 
spread and coiitimially increase. ’ J his undoubt- 
edlv is the right outlook for a district whuli has 
been rendered famous by the labours n{ the 
Stephensons, the Hawthorns. Palmer y-mstrong, 
Rendel, -Morison, INveedy. Marshall. Noble, Dox- 
ford, Kiiug, Parson, and many other great 
engineers. 


The Economic Importance of the Foraminifera 

By Dt. H. Dighton Thomas, Deparmem of Geology, Entish Haseam (Namial History) 


P erhaps the application of science to 
industry provides no romance equal to that 
of the smaller Foraminifera. Those earlier research 
workers, Carpenter, Brady and others, could have 
had no inkling of the importance that that class 
of lowdy-organised animals was to achieve in the 
exploitation of oil in various parts of the world. 


I 

» 
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Fig. 1. Biagraiiimiatic section (sclieinatised) of anticlinal fold ;s,ieldiiig oil ant gas 

It is the object of this article to explain in outline 
the way in which the Foraminifera are of use 
economically. 

The winning of oil from the reservoir rocks (other 
than those oil-shales which yield it on distdlation) 
depends very largely on the correct identification 
of the tectonic structure of the petroliferous areas 
and the exact location of the fold-axes and fault- 
lines : for ‘4n many . fields there is a very close 


relation between the geological structure of the 
area and the sites of the oil accumulation. Ihus, 
anticlinal folds (Fig. 1) frequently yt as the 
reservoirs, the oil, possibly associated with gas, ^ 
occurring in a permeable stratuni at some dejith , 
below the surface, and ovoilam by impermeable 
beds which act as a cover. Accurate geological 
mapping pi'ovidi^s tlio stiiution 
of the problidii of tiu*. tectonic 
structure^ but, as with ail such, 
mapping, it is dependent on the 
correct stratigraphical identifica- 
tion of the rocks. 

Although petroleum is yielded 
by rocks of almost all ages, 
attention here will be focused on 
oil-bearing Cretaceous and Tertiary rocks. Many 
of these beds are often, but not always, rieli in 
small Foraminifera, though other fossils are preset 
also. Although the latter are not neglected by the 
palaeontologists now attached to most oil com- 
panies, yet the Foraminifera have received par. 
ticular attention, both because they often occur 
in great numbers in small samples of the rocks, 
for example, shallow auger-borings, and because 
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of their frequently widespread distribution. It has 
been , shown from this study that, in many oil- 
fields the Poraminifera, properly iised, are excellent 
stratigraphicai' markers., , Natural^,, the methods 
have, been applied to the older fossiliferous forma- 
tions also, but, even where small Foraminifera are 
relatively abundant, as in some parts of the 
Carboniferous, opinions are divided as to their 
usefulness there. But there are no two opinions 
on the value of the Cretaceous and Tertiary 
Foraminifera. 

In the technical application of the study of this 
order of the Protozoa, one of the fundamental 
considerations is that, for a given period, basins 
of deposition or embay ments may be recognised, 
and that over a large part of each basin the con- 
ditions of sedimentation are similar. In the 
geological history of such a basin (excluding its 
margins where facies changes, that is, of lithology*, 
take place) the changes affecting it usually occur 
contemporaneously all over the basin, so that the 
stratigraphicai sequence is usually constant 
throughout it, but different from that of neigh- 
bouring basins. These have different geological 
histories and experience different changes, so that 
each basin has to be studied separately. In ad- 
dition, where lateral changes of facies occur, 
due for example to the approach to shore-line 
conditions, those areas also have to be treated 
separately. 

The foraminiferal fauna of any area of deposition 
at any given time is related to the conditions 
then prevailing, so that the changes affecting the 
area (changes of salinity, depth, temperature, 
nature of the sea-bottom, etc.) result in changes 
in that fauna. Thus, in such a basin there is 
usually found, throughout all but those parts 
where lateral facies changes occur, a definite 
sequence of foraminiferal faunas. Some species, 
although their geological range considered through- 
out the world is very long, may be restricted to a 
smaU thickness, or to one layer in such an area ; 
others may be very common at one horizon, be 
absent at another, and then reappear (as conditions 
changed again) either as a common or a rare 
form. 

Thus the relative abundance of a species at a 
given horizon, as well as its presence, is a point 
of great importance. In this way, either by the 
determination of those species which are found 
to be restricted to definite horizons, or by the 
faun^ assemblages themselves, the Foraminifera 
have proved in practice to be of great local zonal 
importance. 

This is the more so in those cases where great 
thicknesses of similar rock types have been laid 
down over large areas. Thus in some petroliferous 

* As, for example, from limestones to clays and shales. 


regions there are great- masses of glauconitic sands 
and clays, . and. the determination of horizons and 
geological structures is not an, easy matter without 
palaeontological aid. Moreover, the difficulties are 
not simplified in those areas where the country 
is swampy and covered with dense vegetation, so 
that rock exposures are few. The value of the 
foraminiferal zones in the unravelling of the 
geology of these areas is very high, and it is 
not without importance that the crucial evidence 
can be obtained from a relatively small amount of 
the rock. 

A standard zonal series for that part of the 
geological column represented in the area is first 
established either from a number of natural 
sections which, when pieced together, give a 
continuous section, or from artificial sections, such 
as w^ell-sinkings. A detailed analysis of the foram- 
iniferal fauna of successive levels is made, samples 
of approximately equal weight being used, so that 
the relative frequencies of the species may be 
determined. Permanent records of the species 
of Foraminifera which have been found, their 
horizons, and their relative abundance at the 
various horizons, are then tabulated on ehartsl, so 
that the zones can be determined. In this, par- 
ticular attention is paid to those species which 
have restricted ranges, to the ineoming of species, 
and to the disappearance of species from the 
succession (in the latter case, this is equivalent to 
the incoming of the species in a. descending series 
of samples from a well-sinking). Often the oil 
palaeontologist is not concerned with the scientific 
names of the species, but instead numbers, or 
letters and numbers (the corabination indicating 
the locality as well as the species), are allocated 
to them. Ultimately, however, since inter- 
regional correlation will become a necessity, the 
correct scientific identification of the species will 
have to be made. 

After the establishment of this zonal series, its 
application in the field to the determination of the 
age of the rock exposures or of core-samples is 
easily made. In order to facilitate matters, various 
travelling laboratories have been devised, so that 
the washing of the clays, and the separating, 
mounting and identification of the Foraminifera 
can be made on the spot ; or samples — often 
obtained from shallow auger-borings or small trial 
diggings — are collected continuously by the field- 
geologist in a traverse, carefully and aeciirately 
labelled, and dispatched as quickly as possible to 
the palaeontologist for investigation. To the field- 
geologist himself, acquaintance with some dis- 
tinctive and easily recognisable species is of the 
greatest use for the preliminary identification of 

t See Xuttall, W. L. F., World Petroleum Congress Preprint No. 28 
1933. 
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the stmtigraphieal horizon of a rook seen in a ^ Postscript upon the “Origin (and Develop- 
natui’al or artificial exposure. From the obser- hent) of Species” 

rations and investigations 80 marie, a geological By Edward Heron-Men, F.R.S. 

map can be constructed in the iisiiai-way, and. ■ 

the geological , structure of the region can thus ■■ In' the foregoiiig article Dr. Thglitoii Thomas 
be determined, has efficiently dispelled the hoiiu what wiclcily. 

Besides this use in mapping and.the- location of . spread illusion tliat Forainiiiifera, pr^r especially 
Tectonic lines in an area, -the Foraminifera are also ' certain 'genera and speeie-s, inditiit«». the oeeiimmee 
useM in connexion with the sinking of wells. In of mineral oil at a giweii depth. There, am cHulain 
boring to the know,n oil-bearing stratum, samples ; - ascertained phenoinena which iiidieate the presimee 
of the core are taken at frequent and; known of oil in a district, and it is whtm the ‘show’ 
depth-intervals, and examined for the Foramini- has been observed and noted, that the importance 
fera, so that a continual check is kept on The -of the ForaininifcTO to the ‘petrokuim geologist’ 
depth to which the shaft is to be sunk.'. Such becomes apparent. A word of warning to the 
palaeontological observations .will also indicate young geologist, who has now ht^corae a iieet^ssary 
quickly when the productive stratum has been official attached to every petroleum company of 
passed (for example, in a fault), or when the well any importance, should jxuiiaps be addc^J : Let 
.is .placed Too far from the crest of the oil Trap' him firmly ignore wiiat Earland has rightly 
so that it will strike water and not oil (see Fig. 1). called ''the spate of litcunturc^'' and I have chilled 
The saving in expense l\y the rapid recognition ■ '^the proliieration of nomcaudature'b. The iu- 
of the futility of furtlier boring on those sites is dustrious Dr. Hans E. Thahnanii has re(*orded 
obvious. thiee hundred and eight papers on thtU^kirammifera 

Further, great wastage of oil has occiirred in published in the years 1931 and 1932, and to these 
some fields in the past, because 'giislurs' have burst may be added scores of lakr papers noted in the 
out before it was considered necessary for steps to ‘'Zoological Becord*' and in the lists periodii^ally 
be taken to prevent this loss. But this has been published by Dr. Cushman sinea^. that date, 
largely obviated by the sampling of the cores, the What may be called The Commercialisation of 
Foraminifera giving a sure indication of the horizon Protozoology’ has, howwer, had one beneficial 
reached and therefore of the distance above the effect — a blessing in a deplorable disguiBe — ^aiid 
oil-bearing stratum. In one field, for example, one that is that there would have been as many papers 
species makes its appearance (in the descending again published, were it not that the Foraminiferal 
series) at a relatively short distance above the fauna of a given district have risen — or fallen — 
reservoir rock, so that its recognition in the core- to the rank of a trade-secret, and many oil 
sample gives the indication that the drill has nearly companies jealously guard their zoological records 
reached the reservoir rock and that precautions (and even specimens of material irom their bores) 
must be taken to prevent loss from the oil from the prying eyes of rivals in the trade, 
‘gushing’ on further boring. The sliatteri,ng fact has already been recorded 

It wiU. be seen from the above that the smaller in these pages*, that of recent years the number 
Foraminifera can be used to determine . the ago of genera forced upon protozoology amounts to 
‘of- the rocks yielding them, and so, by detailed five hundred and fifty-eight (not counting sub- 
field collecting and investigation, to unravel the genera), whilst as regards speeic^.s tlie brain simply 
geology of an area. When this has . been done, reels. It is not humanly possible to kc(‘|) track of 
then the knowledge so obtained can be used to them, but anyone who pays any attention to the 
determine the best sites for drilling for oil, if oil literature of Foraminifera gradual! v realises that 


is present in the area. But there is no causal 
connexion betw^een the Foraminifera and oil — ^the 
presence in an area of a given foraminiferal species, 
or foraminiferal fauna, or foraminiferal zonal 


series, is no indication of itself that oil is present, 
though that, however, is a widely-held miscon- 
ception. 

It is knowledge of the detailed geological 
structure which is of crucial importance in an area 
known to\be petroliferous. But the Foraminifera, 
if intensivb^ly collected and the results from 
innumerable ,rock-samples carefully analysed, often 
supply the ke^to the problem of the determination 


of that s 







professional rivalry has something to do with. it. 
Profs. A, B and C are the recognised authorities 
of as many rival schools of foraminiferal research, 
which appear to race one another in the .recording: 
of new species (and even genera) and each scliool 
is ready to swoop, vulture-like, .upon the. announced 
discoveries of its rivals,. .. and to pick Them To 
pieces, fondly imagining that students ■will eoUect 
for themselves a new working nomenclature out. 
of the disjecta membra left after their attacks upon 
one another. 

I enjoy being Tiowled down’ by the spokesmen 
of the advanced schools of petroleum geologists, 

Heron- Allen, JSTAnrRl, IM, 43, July 14, 1934, 
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and. I continue to advise the young men, who species that they will recognise as their own old 
recurrently visit our collections . at the ^ Natural friends in every district which they have to examine 


History 'Museum, to revert boldly to the bygone 
nomenclatures .(condemned by some) of the great 
scientific Foraminiferists, who died ' in peaceful 
ignorance ' of the pending effects of commerce 
upon their study — ^Parker, Jones, Brady, Millett, 
Williamson in our country ; d'Orhigny, Bertheliii,' 
Schlumberger, Terquem ’ in France ; ■ Haeusler, 
Kairer, Eeuss, Schultze in Germany; Costa, 
Fornasini, Seguenza in Italy — ^to mention only 
the names which spring to the memory at 
once. 

The works of these giants will teU them all they 
need to know. Let them fix this sound corpus oi 
genera in their minds, and distinguish the varia- 
tions of species by numbers, eaeh for himself, 


and report upon. 

When their work has been, done and borne fruit 
■in the form of adequate remuneration, let them if 
they like — and are a,liowed by their board of 
directors to do so — hand their ‘mounts’ on to the 
pupils of Profs. A, B and C, and let them fight 
it out. They need not bother about it any more — 
taking the Omarian advice of the late Aurelius D. 
Godiey : 

“The moving Finger writes ; then, having writ, 
The Product of your Scholarship and Wit 
Deposit in the proper Pigeonhole— 

And thank your Stars that there’s an End of 

It.” 


Obituary 


Prof. Hugo de Vries, For.Mem.R.S. 

B y the death of Hugo de Vries, on May 20, at 
the age of eighty -seven years, biology has lost 
one of its outstanding figures in the history of the 
last centiny. He proved himself a master of plant 
physiology in the period 1870--85 when that science 
may he said to have had its modern beginnings ; 
but the problems of evolution held his attention from 
the time when, as an undergraduate at Leyden, he 
read a German translation of the “Origin of Species’’. 
The transition from experimental physiology to 
evolutionary theory took place with the publication 
of his “Intracellular Pangenesis” in 1889, but his 
earlier work no doubt made it easy for him to intro- 
duce experimental methods into the investigation of 
evolutionary problems. 

The range of de Vries’s early physiological re- 
searches may be indicated by series of papers on 
such topics as the permeability of protoplasm, the 
movements of climbing plants, contractile roots, the 
germination and growth of such crop plants as red 
clover, potatoes and sugar beets, the reactions of 
S-pirogyra wcid Drosera. A series of investigations on 
food plants were done for the Prussian Ministry 
of Agriculture while a student with Sachs at 
Wurzburg. 

In his classical researches on the mechanical causes 
of cell stretching in plants (1877), de Vries introduced 
the plasmolytic method, determining the osmotic 
pressures of cells and developing the conception of 
isotonic coefficients. In 1884, by comparing the 
plasmolytic effects of many isosmotic solutions, he 
was able to show that the osmotic pressure depends 
on the number of molecules in solution. He also used 
these methods to determine the molecular weight of 
raffinose. This work formed the basis for the laws of 
dissociation in dilute solutions, with which the names 


of the physical chemists Van ’t Hoff and Arrhemus 
are connected. 

The intracellular pangenesis was an important 
development of Darwin’s earlier theory of pangenesis. 
In it de Vries related theories of heredity and de- 
velopment to the hicreasing knowdedge of cells, and 
put forward the view wdiich modern vrork has proved 
to be correct, that every nucleus of the organism, 
contains a full representation of the hereditary 
materials. In that work is clearly stated the con- 
clusion that “hereditary qualities are independent 
units, from the numerous and various groupings of 
which specific characters originate”, and for these 
units he adopted the term ‘pangen’. This anticipation 
of the modern theory of the gene in all its essentials 
was a masterly triumph of clear thinking— especially 
when we remember its date, 1889. 

In the same work de Vries criticised the views of 
Weismaim, especially as regards his theory of the 
idioplasm and his idea that a sorting out of germinal 
materials takes place in different tjq)es of somatic 
nuclei. The influence of these erroneous views would 
have been avoided had contemporary zoologists 
been able to recognise that Weismaim’s elaborate 
architecture of the germplasm held less truth than 
de Vries’s simpler but better founded theory. The 
two authors agreed, however, in denying the inherit- 
ance of acquired characters. 

In the same year (1889) the publications with what 
we would now call a genetical bearing w’ere begun, 
with papers on sterile maize plants and on the 
inheritance of twisted stems. This was folio-wed 
during the next decade by a stream of papers on 
similar subjects. From now onwards, heredity and 
variation claimed the whole of de Vries’s interest, 
yet the problems were viewed from the first with an 
experimental background. 
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' The turn of tlie century’' marked the well-known ^ . 
triple rediscovery of MeiuieFs ])rineJple of Begregation- ■■ 
in hybrids, which de Vries had confirmed in several, 
plants before publishing his account in 1000. In the 
meantime, in searching for mutable plants in accord* 
aiice with his theoretical views, he had begun so 
early as 1 880 the (uiltivation of (Enotkera Lamarckiana 
and the investigation of its variability. ■ His . first ■ 
paper on (Enotkera appears to have been in 1895, on ■■ 
the introduction of (E. Lamarchimm Jnto the Low 
Countries. The “Mutation Theory”, first published 
in 1901-8, and afterwards translated into English, 
will remain a clas.sic as -the earliest example of the 
pedigree method applied to evolutionary problems, 
and as a statement of the broad biological distinction 
between mutations and fluctuations which has gained 
general acceptance in modern biology. It may safely 
be said that no work since the “Origin of Species” 
has liad so profound an effect on evolutionary thought. 
The tvarly years of this century were epoch-making, 
and progress has gone on with increasing rapidity 
since de Vries and Bateson led the way wdtli the 
conception of discontinuity, or better, definitemess in 
variation. 

(Emthera became classical material for the investi- 
gation e>f tlie more compli(.iat<'d jjroblems of genetics 
and cytology. ISfo othca* genus of plants has been 
subjected to such prolongi^d and extensive genetical 
investigations. By 1915 the mutations had been 
analysed in terms of change in chromosome numbers. 
The succeeding tw^enty years has disclosed new 
conditions in the genus, many species have been 
recognised a.s heterozygous, with two complexes 
yet breeding true owing to balanced lethals and 
fixed chromosome catenations. While the mass 
of evidence has necessitated many developments 
and re-orientations in points of view, yet the 
general conception of mutation which de Vries 
founded has remained the basis of genetical work, 
although views still differ as to the value to be 
attached to mutations as tlie raw materials of 
€jvolutio.n. 

De Vries continued his breeding work with evening 
primroses until the end. In 1909 was publislied 
“Species and Varieties : their Origin by Mutation”, 
as a remilt of an American lecture tour, and in 
1913 “Gruppenweise Artbilduiig”, which is entirely 
devoted to analytical breeding experiments with 
(Enotkera. In 1918-20 six volumes of his collected 
early papers were published, a seventh volume, 
of (Enotkera papers (1915-25), being added in 
d927. 

De Vries was born in Haarlem on February 16, 
1848, the son of a former Prime Minister of Holland. 
After study in various German universities, he 
occupied the chair of botany at Amsterdam from 
about 1878 to 1918, and was not tempted aw^ay by 
flattering offers from Berlin, Columbia and other 
universities. In Holland his name became a house-" 
hold word and in scientific circles liis fame spread 
throughout the w-orld. When he retired at seventy 
years of age, he wbnt to live in the village of Lunteren. 
Here he continueCi his experiments with evening 
primroses in a privah ;0 garden and laboratory attached 
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to his residence. Among the numerous sciontiliu 
honours conferrc‘d upon him was the foreign mein her- 
.ship of the Royal Socdety (1905), Darwin Medal 
.of the. Royal Society (1906), and the gold medal of 
the Linnean Socde^ty (1929), 

The. genius of Hugo de Vries i*i\sullt‘d from tlrr 
combination of an ainite, sagacdous and cliw- 
■ reasoning mind %vith a power of ae<^»rate observation 
which is rarely etpiailed. Bvt.^ry biologist wouhl gain 
from . a re-reading of “Intracellular Paiigenesis'h 
which w^as traiislatetl into English in 1919. It sliows 
how" iiirerriiigly his reasoning from thr^t ftnv known 
facts guided him to vitnvs which ret|iiire extra- 
ordinarily little alteration in the light of modern 
detailed knowl e( Ige. 

R. Ru-gules Gates. 


Miss Ida M. Roper 

Miss I. M. Kopek, who dit'd at a nursing home 
in Bristol on Juih' S, in law sevt‘ntieth y(‘ar, 
W’as known widt'ly for her devoted work as a field 
botanist, and as a eontributor of w<‘ll selected dried 
.specimens to both the British Botanit'al Exchange 
Clubs. She liad Ikh'U honorary sieretary and librarian 
of the Bristol Xaturalists’ Society for ninete(ai y<‘ars, 
and was the only W'oman to iH'conie president 
(1913-16) ; also the first tvoinan to serve on tlie 
Council of the Bristol and Gloueesfi'rshire Andnro- 
logical Society. Her jaxNsidemtial addre^ss on mistletoe 
showed wdde research on the host tree's of that 
parasite; and lier second annual adduess was 
appropriately entitled “Some Histoileai Associations 
of Flowers”. Her power of organisation was remark- 
able. In 1920 she joined the Somerset si are Archaeo- 
logical and Natural History Society, and was also 
a useful committ-ee member of tlie Botanical Section. 

Miss Roper gave great help to the late J. W. 
White in the compilation of his excellent "Flora of 
Bristol”, 1912, “not only for field work, hut for 
assistance in literary research and in nwision and 
connection for tlie press”, iflore reinarkalile is the 
fact that for thirteen ycurs she nuuie tin' collecting 
and exhibitiou of local wild }>lants at iht* Bristol 
Museum and Art Galhay a lafjour of l<.>ve, both in 
summer and winter. H<‘r own herbarium of British 
Phanerogams and ferns, gt)od and beautifully arranged, 
was recently gix'cn to tin* Ihdversity of Letnls. 

Miss Roper had a partic-ularl\' good kmnvlt'dgc of 
British violets. Mosses also interestt'd her, aii<l tlie 
British Bryologieal Society- exciirsious were ammig the 
numerous scientific or antiquarian meetings which 
she enjoyed attending. These included many British 
Association meetings^ ; hence her cheerful and 
energetic personality ivas kiiowni to many. 

In 1928 Miss Roper rediscovered Erodiuni Ballil 
in Ireland. eJordan had named it in 1852 from Irish 
specimens gathered by John Ball, F.R.S. In 1920 
she found Etiphnrhia plaiyphyllos at Ke;^msham, near 
Bristol, Ray having noticed dt in 1670 as a first 
record for Britain. Other notes and short articles 
on 'British flowering ' plants appeared in tli€J Journal 
of Botany and in the Froceediugs of the Bristol 
Namralists'’ Soc iety. 
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During most of lier life, Miss Roper had been 
interested in monumental effigies, and had visited 
nearly every church in Gloucestershire and Bristol 
and many in Somerset to collect information. This 
culmiaated in 1930 in the publication of a handsome 
volume on “Monumental Effigies of Gloucestershire 
and Bristol”. H. S. T. 


Wb regret to announce the following deaths : 

Dr, Arthur Bramley, head of the Department of 
Pure and Applied Science at Loughborough College, 
on July 19, aged fifty-six years. 

Sir John MacFarland, Chancellor of the University 


ISI,;.;:''. 

of Melbourne since 1918, a member of the Royal 
Commission (1899) on Technical Education, V!ct'0ria» 
and of the Government Board (1908) for the Protection 
of Aborigines, on July 22, aged eighty-four years. 

Mr. L. M- ISfesbitt, who was awarded the Murchison 
Grant in 1931 of the Royal Geographical Society 
for “his difficult journey through the Danakii country 
of Abyssinia”, on July 20, as the result of an aero- 
plane disaster near the San Bernino Pass, Switzer- 
land, 

Sir James Watt, a well-known stock-breeder and: 
forester, formerly chairman of the Forest Tree 
Growers under the Forestry Commission, on July 1, 
aged ninety-three years. 
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News and Views 


International Folk Dance Conference 

In another column of this issue of Nature (see 
p. 154) there appears a brief account of the conference, 
which formed part of the International Folk Dance 
Festival held in London last week. Lack of space for 
fuller reference does less than justice to a kaleidoscopic 
spectacle, of which the interest to students of the 
development of social custom and religious belief, 
more particularly in Europe, was profound. In its 
general results, the conference on the scientific aspect 
of the folk dance has made a very appreciable con- 
tribution to the advancement of this branch of the 
study of the art and life of the ‘primitive’ element in 
European populations, both of to-day and in the 
past. In its effect on future development, it should 
stimulate the application of that study to the revival 
and extension of the practice of folk dancing, as well 
as, possibly, lead to restoration of forgotten or 
neglected elements where traditional dances and 
customs are still a living factor in peasant life, as has 
already happened in certain of the dances which 
appeared at the festival. On the other hand, the 
references of many speakers to the obsolescence of 
traditional customs and dances among the folk and 
the contrast in the spirit of such dances as those of 
eastern Europe— for example, the hobby horse 
dance of the Calusari from Rumania — ^when the 
dance is a living functioning element, integral in 
rural life, argues that the folk dance as a revived art 
can become a factor in communal life once more 
only as an attenuated and, to a considerable degree, 
sophisticated form of expression. Its essential 
meaning vanishes with the fading away of its 
economic and magical background. 

African Problems 

Sir Malcolm Hailey, lately Governor of the 
United Provinces, India, and now director of the 
African Research Survey, accompanied by Mr. 
Donald Malcolm, formerly of East Africa, will leave 
England on August 15 for the purpose of a prolonged 


journey of investigation on the African contimmt. 
During an absence which is expected to extend over 
a period of eight or nine months, Sir Malcolm Hailey 
will be engaged in testing and amplifying material 
which has been collected for a surv^ey of African 
problems in a report to be published, if possible, 
in 1937. The survey has been undertaken by a 
Committee, of which Lord Lothian is chairman, as 
the result of a suggestion, made by General Smuts 
in his Rhodes lecture at Oxford in 1929, that it was 
time to consider how far the resources of inGdern 
knowledge were being applied to the problems of 
Africa, and how far it was possible to eo -ordinate 
the experience of the different territories. The scope 
of the survey has been limited to Africa south of the 
Sahara. It will deal with the problems of each 
territory in the administrative, economic and 
scientific fields, and will estimate the character and 
amount of the material available for their study, as 
well as suggest the lines on which further research 
and extended study might prove profitable. The aim 
of the report will be to state facts rather than to 
criticise methods and results. Dr. E, B. Worthington, 
of the Department of Zoology, University of Cam- 
bridge, has been engaged for some time in digesting 
the facts relating to research bearing on Africa in all 
the physical sciences, and a similar digest is being 
prepared in the economic field. Funds for the cost 
of the survey have been provided by the Carnegie 
Corporation of New York. 

Academic Assistance Council 

The second annual report of the Academic As- 
sistance Council, published on Juiy 20, contains a 
statistical summary of the present position of the 
1,300 German university teachers dismissed as ‘non- 
Aryans’ or for political reasons. Approximately 650 
emigrated from Germany ; of these, 287 are already 
re-established in permanent positions and 336 of the 
others are being temporarily assisted to continue 
their research. The importance of orgatiised academic 
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assistance ‘is shown by the fact that of the 2S7 
scholars who have been re-established, 202 are still 
within the university -world. The Council has played ' 
an important part in this, work, not only within 
Great Britain by raising during the past year 
£24,000 for temporary maintenance grants, but also 
on an international basis by organising a central 
information bureau. The Council, aimoimces that it 
hopes to continue its information service as long as 
possible, although it proposes to end its emergency 
financial grants by July,' 1036. It hopes, during the 
coming year to raise funds to create a limited number 
of research fellowships to retain in Great Britain the 
services of some of the most distinguished of the 
displaced scholars. The need for the continuation of 
the Council’s work is evident. During the past two 
months, 50 more university teachers have been 
dismissed in Germany, and, as the report points out, 
"It is impossible for the exiled scholars to regard 
returix to Germany as a possible alternative to 
further exile”. We hope that the Council will receive 
sufficient financial support to continue its patient 
work, for it is making a historic contribution to the 
cause of free learning. Copies of the report may be 
obtained free on application to the General Secretary, 
Academic Assistance Council, Rooms of the Royal 
Society, Burlington House, London, W.l. 

Flight Experiments with Compression- Ignition Engines 
The Air Ministry has ordered a number of 
“Culverin” 720 horse-power heavy oil engines from 
Messrs. D. Napier and Son, Ltd. It is understood 
that these are to be used for complete operational 
tests in large flying boats. Imperial Airways is also 
interested in the same problem for civil aircraft, and 
will doubtless be watching these results. The Napier 
engine is a horizontal water-cooled engine, built 
under licence from the German Junkers company. 
The Bristol Aeroplane Co., Ltd., has also developed 
a compression-igirition engine of the radial air-cooled 
type, which has actually gained the world’s altitude 
record for aircraft po-wered with that type of engine. 
The Diesel t^^pe engine has a definite advantage in 
long-distance flight owing to its smaller oil con- 
sumption, but as it is structurally heavier than the 
petrol engine this advantage is outweighed on short 
flights. With modern design and performance of 
heavier -than -aircraft, there is no gain in using it for 
a flight of less than about eight hours duration. 
Another major point in its favour is the lessened 
risk of fii*e after a crash. Although the fuel oil used 
is not non-inflammable, its flash point is much lower 
than that of petrol, and the risk of ignition from 
flame or hot parts is less. A minor trouble to be 
dealt with is the lack of facilities for the distribution 
of this fuel oil at the present time. The oil distributing 
companies wdll need considerable additions to their 
plant before fuel oil will be available upon as world- 
wide a scale as is petrol. 

Polarising Light Filters 

The Eastman Kodak Company, at the ninth 
International . Congress of Photography recently held 
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m Paris, demonstrated a new kind of light polariser, 
known as the Tola filter’. This is made in sheets 
and .may be used to produce effects similar to those 
obtained with a Nicol prism. Thus when used In 
pairs, any desired degree of extinction may be 
obtained h'y rotating one filter in relation to the other. 
In photography alone there are many very useful 
applicatio,ns for these filters, such as the elimination of 
surface reflections from glass windows, water, (coloured 
objects (with consequent increased saturation of the 
colours), the modulation of blue sky brightness with- 
out alteration of hue, etc. The co.mparativo cheapness 
of .these filters, and the. po&sibility of maniifa 0 tiiri.ng 
. them in large size.s, opens up a great vista of applica- 
tions, in which has' been suggested their. use to combat 
headlight glare with motor-cars. 

Prehistoric India 

A DISCOVERY which, if substantiated, holds out 
promise of great moment for prehistoric archamlog^" 
in the Near and Middle East, is announced from. 
India. According to a dispatch from Karachi, wiiieh 
appears in The Titms of July 19, remains of a city 
of an earlier date than Mohenjo-daro have been 
discovered alongside the bed of the Indxis River 
at a site known as Kol Deja or Narujadaro in Khaipur 
State, Bombay. The disco v€iry was made by Mr, 
XJtam Thakur, a research scholar, in the course of 
survey work. It is stated that shell and earthenware 
bangles, decorated images and decorative;* pottery 
were found. If further investigation should afford 
ground for accepting the claim that this material 
represents an earlier stage of civilisation than that 
already known from the Indus valley, where the 
earliest city at Mohenjo-daro is dated at about 
3300 B.C., it will have a crucial bearing on the problem 
of the relations of the early civilisations of Sumt^ria 
and India. The authorities of Khaipur State have 
taken measures for guarding the site, and Mr. 
Thakur is now engaged in seeking fmanci.al aid for 
carrying out systematic excavation in the coming 
season. 

Equipment of a Photo-Elastic Laboratory 

A PAPER of. the gi'eatest interest to all whoAioii- 
tempiate the desig.n and eqx..u.pm.ent of a p.lioto -elastic 
laboratory, and ind(3ed of interest to engineers 
■ generally, was read to tlie Jiinmr Institution of 
Engineers by Prof. E. G. Coker and appears hi full, 

. with many , illustrations, i.n the. Journal of the 
Institution of April 1935. It wm prepared with the 
. view of giving an outline of the essential requirements , 
of a photo -elastic laboratory when a start is being 
made from the beginning of thi,ngs and . not merely 
an adjunct to a larger laboratory already w^ell supplied 
w'ith much . of the experimental appax^atiis and 
machinery, which can be utilised for photo -elastic 
work. For this purpose, the paper opens with a 
concise statement of the elements of photo -elasticity, 
a subject which might with advantage be taken up 
. much more wMely and at, an earlier stage than at 
present, as the elastic properties of materials are of 
more or less importance to all engaged in technical 
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work, though of course ia a much greater degree to 
engineers. By its means a considerable advance has 
been made in our knowledge of the distribution of 
stress intensities at discontinuities, where very little 
exact information was previously available. It is 
particularly useful in the. stress analysis of fusion- 
joints, in which it is, as a rule, a fallacy to assume 
that stress distributions can be determined by 
applying elementary methods. In this paper, Dr. 
Coker takes the connexion of, two steel plates in line 
by means of a V ‘fusion weld as a typical example of 
the incalculable stresses which can be determined by 
photo -elastic analysis. He describes the apparatus 
required and concludes with a description of a 
detached photo-elastic laboratory made by a small 
addition to a medium-sized house. 

The World's Greatest Highway ' 

The Inter- American Highway from Alaska and 
Canada in the north to Chile, the Argentine and 
Brazil in the south, is now, according to an article 
in Boads arid Road Construetion of February, having 
its gaps filled in on the maps and plans of engineers. 
At present, 4,500 miles of its length are passable 
by motor-cars in all weathers. The finished sections 
are in Canada, the United States, Mexico and Panama, 
and parts of all-weather roads are completed in 
Alaska, Costa Rica, Salvador, Guatemala, Colombia 
and Brazil. Highways passable in dry weather cover 
the greater part of the international highway route. 
The South American portion of the highway offers 
a great variety of scenery. There are the jungles of 
Colombia and Brazil, the sea coasts of Peru and 
Chile, the magnificent heights of the Andes and the 
broad expanse of the Argentine pampas. A thousand 
miles of this highway will be at elevations of 5,000— 
10,000 ft. The international project is to open up 
a through route for the highway tourist between 
N'orth and South America. It will be of special 
value to citizens of the United States living in the 
Panama zone. The 250 miles of improved rCad in 
Panama have already been largely patronised by the 
residents of the Canal Zone for recreational travel, 
and a through highway to the north would be very 
attractive to them. The Central American section 
makes it possible to open up large areas for agri- 
cultural and commercial development and so promote 
their economic welfare. At present, access is mainly 
by steamer to the ports and thence by rail, highway 
or aeroplane. Pan-American Airways provides a 
service tliroughout the length of Central America, 
paralleling the future line of the Inter -American 
Highway on the Pacific slope of the divide. 

Post Office Publicity 

The present-day policy of the Post Office is based 
: on .a recognition of the fact that the Post Office is 
: not only a Government Department, but is also one 
of the largest businesses in Great Britain. In pur- 
suance of this recognition, recent developments have 
- included the establishment of a Public Relations 
Department, with an organisation for employing 
' all the most modem methods of publicity at its 
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di^osal. ■ An interesting account of the policy being 
followed by this department is given in d rooently 
published pamphlet entitled, “Post Office Publicity”, 
This, pamphlet is the eighth of a series of Post Office 
'Green Papers, (London : . H.M. Stationery Office. 
6d. ■ net), previous issues of which have dealt with the 
air mail 'service and with various aspects of tele- 
graph and telephone communication. The text of 
the pamphlet has been adapted from a lecture 
recently given by Sir Stephen Tallents, Public 
Relations Officer of the General Post Office, and it is 
illustrated by a selection of photographs and repro- 
ductions of posters and pamphlets already issued by 
the Post Office. ^ This pamphlet shows how recent 
advances in the arts of press advertising and exhibi- 
tion display and the. arrival of new forms of communi- 
cation in films and broadcasting have coincided with 
the growth of the new need of correctly -balanced 
publicity. The methods by which the Post Office is 
pursuing these purposes are clearly described. 
These include press advertising, the supply of posters 
of high artistic quality for public display and for 
use in schools, and the participation in public ex- 
hibitions of various kinds, and -the temporary leasing 
of shops in important centres for the display of Post 
Office activities and equipment. Finally, the G.P.O. 
Film Unit produces and circulates films which 
illustrate vividly the great variety of Post Office 
work. 

Canalisation of the Upper Mississippi 

Ak article in the Scientific Arnenca7i of February 
by Mr. S. G, Roberts describes the important work 
now being done under the United States Army 
engineers for the improvement of the navigation of 
the Upper Mississippi River. ’ Some years back it 
W6W3 considered that a channel six feet deep at low 
water could be maintained by dredging and con- 
traction works, but this proved to be impracticable. 
In 1931, therefore, it was decided to canalise the 
whole length of the river between St. Louis and the 
‘twin-cities’ of Minneapolis and St. Paul, a distance 
of about 650 miles, so as to give a minimum depth 
of 9 feet. For this piirpose, 27 dams are being built, 
each having locks 110 feet wide and 600 feet long. 
The dams are provided with spillways and roller gates 
suitable for contending with fields or fioes of ice, 
which sometimes attain a thickness of 2 feet. The 
object of the scheme is to provide for the direct 
shipment of cargoes from Minneapolis and other 
places direct to New Orleans by means of flotillas 
of barges which will carry as much as 14,000 tons, 
and will be towed tlirough the locks without changing 
formation. The work was begun about three years 
ago and is expected to be completed in 1938 at a 
cost of 124,000,000 dollars. “There is every reason 
to believe,” says Mr. Roberts, “that the work now 
.under way will give to the Mississippi valley ' a 
trunk-line water route that will mean to the vast 
region served by it what the Rhine has long been 
to Central Europe. From Minneapolis to the sea, 
the Mississippi has a length of 1,950 miles ; and the 
run from Minneapolis to New Orleans is 1,840 miles. 
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From the head of B,avigation on the Rlime to the 
sea, the distance is 445 miles. Therefore the Mississippi 
offers a water outlet, to a far more extensive region 
than does the Rhine ; and the potential wealth of the 

■ American ■ domain is InjBnitely .greater and in, some, 
respects more varied.” 

■'Cold-Storage Plant in Madrid 

WrCH the aid of cold-storage' plant it is possihle 
to regulate the supply of perishable foodstuffs to a 
city so that, whatever the season, the supply may 
he sufficient. A privately'^'oroed cold-storage build- 
ing has been erected in Madri^'wijh this end in view. 
'■■0.' .Rhunke gives a description,, of tllK^^nt used, in 
this building in the Mscher-W'l^ss .News^f^^kpiih • A 
five-storied building was. constructed in the imCipdiate; 
vicinity of .the, principal markets, with the ra&fs^v 
,' track , on one side and the Calle, , de ^ Toledo on t^' 
'' other. . The .level of the railway is .23 ft. above the 
..level of the street, so that goods are unloaded from 
the railway into a,. chute .and delivered into the street 
from the ground floor.. Ten thousand, cubic metres 
are provided for storage for eggs, fruit and fish. The 
main cooling is ' .by conditioned air ' with brine - 
circulated cooling in addition. The temperature and 
humidity of all the cooling rooms have to be kept 
within prescribed limits. The used air is cleared 
out, several times every day and ozonising is employed. 
Special care has to be taken to prevent any inter- 
ruption of,’ the ' cooling ■ process taking place. A 
cooling capacity of thirteen million British thermal 
units per day is required. It was at first thought 
that such -a spacious huildmg 'would considerably 
exceed the needs of the city, but three months after 
' the opening practically all the space was utilised. 

East. Mailmg Research ■ Station 

The twenty-second annual report, for the year 
1934, of the East Mailmg Research Station, has just 
been published (pp. 24L 4s. net. May 1935). The 
Station is maintained by the Kent Incorporated 
Society for Promoting Experiments in Horticulture, 
with various grants from the Ministry of Agriculture 
..and. Fisheries. A 22-page '.supplement describes the 
: more administrative side' of the Station, and leaves 

■ the main volume free tO' set forth the research findings 
,, during.' the .past year. These are, perhaps, even more 

numerous than usual, for a determined effort has been 

■ made to elucidate more fully , the problems of 
insecticides and fungicides. Section 1 of the report 
describes the experimental farm, and is contributed 
by Messrs. J. Amos, F. H. Beard, M. H. Moore and 
A. C. Fainter, with a foreword by the director, Mr. 
R. G. Hatton. Section 2 is a general review of research^ 
work, with summaries of papers published doling the 
year. It is; .compiled by numerous members of the 
staff. , The third section, on preliminary research 
reports, occupies; most of the volume. Truly is the 
East. , Mailing ..Research Station Justifying its com- 

„ parison,; voiced, by .H.R.H, the Duke of York, to a 
standard apple tree,, which, once established on good 
soil, would .'.^‘continue 'to flourish and yield excellent 
fruit”. 


Farm Machinery 

The favourable reception that attended the 
publication of the first volume of, *'Farin and 
Machine” issued by the Institute for Research in 
Agricultural Engineering, Oxford, last year, has led 
to the decision, that an annual issue would be justified. 
'A^oL .2, which has recently a|>pear(Ml tW.), coii- 
tains like its predecessor tlie report of the Institute 
for the year under review and also a collection of ^ 
miscellaneous papers on .agricultural, engineering. 
The chief event , of the year has been the removal 
,of the Institute into its new quarters in Parks Road, 
a building well suited for the indoor w’ork and pro- 
vided, with .excellent workshop and stores accommoda- 
tion. The testing of various new types of agricultural 
machinery naturafiy takes a prominent place in the 
work of the Institute, but research on the theoretical 
side is also carried out, from which important 
have aheady been made. The titles of some 
or\'^ miscellaneous articles such as market garden 
tractoif^ farm electricity tariffs, the mode of action 
of mole'"'’^:^aijDS, sugar beet harvesting, imjjlements 
for regene^^g grassland need only be quoted to 


show that the^ volume is likely to be of help and 
interest to a wi<®‘?^?otion of the farming commimity. 


Rare Developmental in a Boy 

A NOTE by Science Ser^^e, of Washington, D.C.,' 
states that a ‘dog-boy’ fourSgmrs old is living in 
Kharkov, 'U..S.S.R. His face ai^jjody are 'entirely 
covered with long ' blond hair, cc^se and a little 
wavy. The child is otherwise norml^ mentally and 
physically except for rickets, which i^,^eiiig treated 
in the hospital. The relatives are all normal so far as 
known. This very rare .condition is known as hyper- 
trichosis universalis. Some thirty such families have 
been recorded, most of them from Russia. In certain 
cases reported from India, the hair dark. The 
condition is a developmental defect., in. whi.ch the 
prenatal lanugo is not, shed. It may be ac’djompanied 
by faulty teeth and nails. 0.nco the condition has 
appeared, it is likely to rec4.ir in tlio next generation. 
An effort should be made to deteriniiio \4lioihor the 
family producing this child is .related in lo 

the previously, recorded Russian families. 

Bibliography of Seismology 

In a recent issue of Katctre (135, 1070 ; June 29), 
a brief notice w^as given of the “Bibliography of 
Seismology” for the , year 1934 prepared by the 
Dominion Observatory of Ottawa. In that . no.te, 
it. was pointed out that Great Britain is not .repre- 
sented in the list of collaborators. We have received 
a letter from Dr. F. J, W. l¥li.ipple, Kew Observs-' ovy^r 
in which h© suggests that this omission may be t.;rk. 
to imply that the works of British seismologists i " 
ignore,d in the Bibliography, and he states tha^le 
the last, quarterly number there are seven referel a 
to such publications. . On the other hand, in y, * 
United States, there are eleven collaborators, w> 
refer to forty memoirs written in that country. Tl 
test as regards completeness is not, however, the 
actual number of memohs noticed, so much as the 
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percentage of the total ntmiber puMMied that aro 
entered in the Bibliography, and this percentage 
obviously depends on the number of contributors. 
In the absence of collaborators, memoirs are, of course, 
likely to be overlooked. 

World Power Conference 

The annual report for 1934 of the World Power 
Conference, 36 Kingsway, London, W.C.2, records 
that the transactions of the Scandinavian meeting 
held in 1933 have been published in seven volumes. 
The subjects discussed centre round the power 
problems of large-scale industry and of land and sea 
transport. The Chemical Engineering Congress will 
be held in London on June 22-27, 1936, and will 
be a sectional meeting of the World Power Conference. 
After preparatory work extending over seven years, 
it is hoped that tables of international statistics on 
a strictly comparative basis will be published this year. 

Conference of Empire Survey Officers 

The Third Conference of Empire Survey Officers 
opened in London on July 23 and will continue in 
session until August 2. The Conference is not open 
to the public, but an official report of its proceedings 
will be published in due course, Representatives of 
Canada, the Commonwealth of Australia, the Union 
of South Africa, the Irish Free State, India and 
Northern Ireland, and of about twenty Colonial 
dependencies, as well as by representatives of various 
interested departments, societies and institutions in 
Great Britain, are attending the Conference. The 
principal object of these gatherings, of which the two 
earlier ones were held in 1928 and 1931 respectively, 
is to afford opportunities for surveyors from overseas 
to obtain and exchange up-to-date information as to 
the progress made in survey matters, and for dis- 
cussions on questions of general interest to surveyors. 

In opening the Empire Survey Conference on 
July 23, Mr. Malcolm MacDonald, the Secretary of 
State for the Colonies, expressed his pleasure at 
being able to welcome at the Conference not only 
representatives of the various Colonies, Protectorates 
and Mandated Territories, but also representatives of 
the majority of the self-governing Dominions, of 
India, and of Northern Ireland. He referred to some 
of the subjects to be discussed, such, for example, as 
trigonometrical and topographical surveying, and 
various aspects of air survey work. Continuing, Mr. 
MacDonald said, “Another question which appears 
on your agenda is that of the co-ordination of African 
surveys. I need hardly emphasise the importance of 
this, but I should like to express the hope that this 
Conference will be able to work out an agreed plan 
for co-ordination in the future. Closely allied with 
this is the question of the completion of the Arc of’ 
the 30th meridian. The possibility of completing 
this important work at the earliest possible moment 
is kept continually in mind.” Brigadier MacLeod, 
the Director General of the Ordnance Survey, who 
was asked by Mr. MacDonald to preside over the 
Conference, then thanked the Secretary of State on' 
behalf of the delegates for coming to open the 


Conference, and emplianised the Value of periofMoai 

Confarenc^ of this ’nature. ■ ■ ■ ■ ^ ■ 

ASLIB 

The twelfth annual conference of the Assooiation 
of Special Libraries and Information Bureaux Is' to 
be held on September 20-23 at St. John’s College, 
Cambridge. According to the preliminary’* programme. 
Sir Bichard Gregory will deliver his presidential 
address on September 20 and will speak on the “Inter- 
pretation of Science”. Mr. J. D. Cowley, director of 
the University of London School of Librarianship, 
and others will deal in a symposium with special 
librarians and their problems. Sir Stephen Gaselee, 
of the Foreign Office Library, will describe libraries 
and special sources of iixfonnation in Government 
departments, and Mr. B. M. Headiear, of the British 
Library of Political and Economic Science, will deal 
with the use of reference books. “Wliat Industry 
expects from Public Libraries” is the title of a paper 
by Mr. B. Brightmaa, of Imperial Chemical In- 
dustries, Ltd., while Miss E. W. Parker, of the Mond 
Nickel Co., Ltd., inquires into the use that industry 
and commerce make of the public libraries in the 
London area. Further particulars about the meeting 
can be obtained from the Secretary, ASLIB, 16 
Russell Square, London, W.C.l. 

The Third International Congress of Soil Science 

Some four hundred delegates, from tweiity-ffva 
foreign and twenty British countries, will assemble 
at Oxford for the Third International Congress of 
Soil Science on July 30-August 7, The delegates will 
be welcomed by the Vice-Chancellor of the University 
at the opening session, and will be entertained by 
the Government at a dinner in Christ Church Hall 
on July 31. The meetings have been arranged so 
that questions of wide interest will be discussed in 
the mornings at plenary sessions, and more specialmd 
ones in the afternoons at Commission sessions. Sir 
John Bussell will deliver the presidential address on 
“The Place of Soil Science in Agriculture”, and Prof. 
G. W. Robinson will present a general survey of 
British soils. The plenary session of Commission IV 
— Soil Fertility — ^promises to be of particular interest. 
Prof, E. A. Mitscheriich will describe the co-operative 
work developed and organised by him in Germany 
to test his physiological methods of determining 
fertility. Prof. B. A. Fisher will outline the principles 
of his well-known methods of field experimentation 
as used in England, and Prof. O. de Vries will describe 
fertility measurements in the tropics with special 
reference to work in the Netherlands Indies. Other 
papers likely to attract attention are by Prof. F. 
Hardy on tropical soil types, by Dr. Briine on the 
cultivation of moorland, and by Prof. Lowdermilk 
on the measures now beiug adopted in the United 
States for the control of soil erosion. The programme 
covers the whole field of pure and applied soil science, 
and includes a number of excursions of both scientific 
and scenic interest in the neighbourhood of Oxford. 

Beit Fellowships for Scientific Research 

The Trustees of the Beit Fellowships have awarded 
the following fellowships for research at the Imperial 
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College of Science and Teclinoiogy/ during the 
academic year 1935-36': Extensions of fellowships 
already satisfactorily held for one year to Br. J, 
Bell, for research in fuel technology— '‘A speetro- 
graphic investigation of hydrocarbon combustion’’ ; 
Df. H. I. Stonehill, for research in chemistry— ‘‘The 
applicability of the modern theories of strong electro- 
lytes due to Debye, La Mer, Bjerrum, Davies, etc., 
and the measurement of the E.M.r. of certain cells’^ ; 
and Mr. J. R. Tillman, for research in physics on 
“Electron diffraction”* . New fehowships for one year, 
renewable for a second year, to Mr. B. Walls, of 
the University of Liverpool, for an investigation of 
the metamorphic rocks of north-east Scotland, xmder 
Prof. P. Cr. H* Boswell ; Mr. E. W. Hewson, of the 
Mount Allison University, Sackville, Canada, and the 
University of Toronto, for research in meteorology, 
more especially the detailed structure of diseon- 
tinuities between air masses as occurring in England 
and Canada, under Prof. D. Brunt; Mr. J. E. 
Carruthers, of Emmanuel College, Cambridge, for the 
study of primary photochemical processes and 
oxidation, applied to kinetics of gas reactions in 
general, under Prof. W. A. Bone. 

The Sky in August 

Mekcuby passes through superior conjunction on 
August 10 , after which date the planet is once more 
an evening object, Venus attains its greatest brilliance 
on August 3 , the stellar magnitude then being — 4 * 2 , 
The planet is now moving towards the sun, and will 
be diihcult to pick up with the naked eye at the end 
of the month. Mars is still conspicuous in the evening 
sky, but is decreasing in brilliance, from 4-0*6^ to 
during the month. This planet is moving 
towards Jupiter, and will be in conjunction with it 
on August 27 at 23h., Mars being 2*2° S. Jupiter is 
much the brighter of the two, its stellar magnitude 
declining from —1*7“ to —1*5^ during .August. 
Saturn is now rising before midnight, and will be in 
opposition to the sun on August 31. The stellar 
magnitude declines from —0*02®^ at the beginning of 
the month to O' 00®^ at the end of the month. It is 
interesting to mt|iiire whether there is any prospect 
of seeing all five of the naked-eye planets this year. 
Venus and Saturn make their closest approach in 
Bight Ascension on August 18, wdien the two planets 
are 1 Ih. 16m. 37s. apart. On account of their southerly 
declinations, they will not be simultaneously visible 
at Oreenwich, or at any station north of terrestrial 
latitude 39° N. Observers at stations south of this 
limit will be able to see four of the jfive naked-eye 
planets at the same time. Venus goes off as Mercury 
comes on, but it may be possible to pick out both 
Mercury and Venus in the sunset at a southern 
station Just after Saturn has risen, the best chance of 
success being right at the end of the month. 

Announcements 

It is announced in Science that Dr. B. H. Fowler, 
Plummer professor of mathematical physics iix the 
University of Cambridge, has been appointed visiting 
lecturer in mathematics at Princeton University for 
the second term of next year. 
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„ The. annual autumn meeting of the Institute of 
•Metals will be held in Newcastle-upon-Tyne on 
September 9-12, under the chairmansliip of Dr. 
Harold Moore, president of the Institute. The 
Autumn Lecture will bo delivered on September 0 
by Dr. H. W. Brownsdon, who ivill take as liis subject 
“Metal Melting — ^Its Effect on Quality” ; the lecture 
will be followed by a disciissio.n, Furth-er info.rmation 
can be obtained from the Secretary, Institute of 
Metals, 36 Victoria Street, London, S.W.i. , 

A SFECIA.L train lias recently been o.rgaiiised in 
Germany for the rapid conveyance of first aid to 
, any place ■ where a great ' disaster, such as a flood, or 
earthquake has taken place. 

■ Erbatxjm.. Prof. Hans Falkenliagen writes,, in 
reference to the letter in Nathre of May 18, p. 830, 
entitled “Compressibility of Electrolytic Solutions”, 
by Ch. Bachem and himself, that the expressio,n 
k = Ac as written by them, is incorrect. 

It s.hould read k — 6^ -f Ac + Be®/®. 


■ Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A technical officer at the Boyal Aircraft Establish- 
ment, South Farnborough, Hants, to assist in the 
investigation of aircraft problems relating to aero- 
dynamics, strength and stiffness— -Chief Superin- 
tendent, Royal Aircraft Establishment, Soiitli Farn- 
borough, Hants, quoting A. 734 (July 29). 

An assistant (Grade II) at the Building Researe,li 
Station for work on problems connected with painting 
and decoration — ^Establishment Officer, Department 
of Scientific and Industrial Research, 16 Old Queen 
Street, London, S.W.I (July 31), 

A lecturer in mathematics with subsidiary biology 
at the Saltley Church of England Training College 
for Schoolmasters, Birmingham— The Principal (Aug. 
1 ). 

An eng.ineer officer for the Lidian Mercantile 
Marine Cadets Training Ship Duffer I'n — High (Com- 
missioner for India, (U‘iu‘ral Dt'partineut, Iridia 
House, Akiwych, London, W(A2 (Aug. 1). 

An assistant lecturer in inorganic and piiysical 
chem.istry. University College of tlie South West, 
Exeter — ^The Registrar (Aug. 5). 

A full-time and a part-time graduatt* assistant in 
the Department of Mechanical Engineering, Guild- 
ford Technical .College — ^ Director and Secretary, 
Technical College, ' Park Steet, Guildford. 

Part-time lecturers in automobile engineering, 

. drawing and design, and workshop processes in the 
Mechanical Engineering Department, The . Poly- 
technic, Regent Street, London, W.l — -Dhector of 
Education. 

An assistant lecturer, in civil engineering in the 
Battersea Polytechnic, London, S.WJl— The Prin- 
cipal. 

A lectmer in plant pathology and zoology at the 
Swanley Horticultural College for Women, Swaiiley, 
Kent— The.,^ Principal. ' 
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Letters to the .Editor 

The - Editor does not hold himself responsible for opinions \expressed by Ms correspondents, 
lie cannot undertake to return, or to correspond with the writers of, rejected mmimcripis 
intended for this or 'any other part of Natube. No notice is taken of anonymous communicatiom. 

Notes ont points in some of this-webk’s letters appear on p. 148. • , 
Correspondents are invited to attach similar' summaries to their communications. 


Thermo-electric Effect , and the Supra-conducting . 

.State . 

Using the supra-conducting galvanometer de- 
scribed in a previous issue of Nature^, we have tried 
to measure the thermo-electric effect of lead and 
tin when they were both supra-conducting. The 
method used to obtain a temperature difference 
between the junctions was similar to that described 
by Borelius, Keesom, Johansson and Linde®. 

One junction. A, was* immersed in liquid helium, 
and its temperature was regulated by controlling 
the pressure over the liquid. The second junction, B, 

’ ' was enclosed in a metal container which was also 
immersed in the liquid helium ; this container could 
be evacuated independently of the outer chamber 
containing liquid helium and so isolated thermally 
except for the metal connexions from B to the out- 
side. The temperature of the junction B was first 
brought to the same value as ^ by the thermal 
conduction of the low-pressure helium gas in the 
B container ; the temperature of B, which was 
measured by a helium gas thermometer, could be 
raised by means of a constantan heating coil. 

With the temperature of A at and B at 

a. somewhat higher temperature, a current was 
registered by the galvanometer. With A at 2*0° 
and B anywhere between 2*0° and 3*7°, no current 
was indicated. When B was raised above 3*7°, while 
A remained at 2*0°, a current flowed in the galvano- 
meter. 

Since the supra -conducting point of lead is 7*2° K. 
and that of tin 3*7° K., wo can conclude from this 
experiment that no thermo-electric effect exists 
when both junctions are in the supra-conducting 
state, but the effect comes in when either one of the 
junctions is raised above the supra-conducting point 
of one' of the metals. 

E. F. Burton. 

F. G. A. Tarr. 

: , / J. O. Wilhelm. 

I ; McLennan Laboratory, 

University of Toronto. 

■ July 2. 

1 Nature, 135, 906 ; 1935. 

® G. Borelius, W. H. Keesom, C. H. Johansson and J. O. Linde, 
Leiden Comm ., No. 217 o . Or Proc . Kon > AMd . Amsterdam , 34, 1365 ; 
1931. 


I The Masses of Be® and 

The recent set of nuclear masses proposed on the 
( basis of disintegration experiments^ includes the 
values 4*0034 for 8*0071 for Be® and 12*0027 
for C^®, From these values it follows that the binding 
energy of two a -particles is either slightly negative 
or else very small (less than 200,000 volts) whereas 
that for three oc-particles is quite large (7 x 10® volts). 


This seems surprising, but may be obtained simply 
without assuming anything more than a Gamow 
type of interaction between two oc-particles. Thus„ 
taking this ' interaction potential in the form 

F == 4c®/r , r > f 0 ; 

= —C , r < ro ; • 

with c and 7*0 related in such a way as to give a 
certain small value for the biiiding energy qf Be®^ 
one flnds that the observed mass of may be 
obtained by suitable adjustment of the single para- 
meter 7*0. For example, taking 200,000 volts for the 
binding energy of Be®, a value of Tq slightly greater 
than 2 x cm. will give the observed mass of 
Smaller values of r© than this give rise to increasingly 
larger binding energies than the observed, and these- 
results are not critically dependent on the value 
assumed for the binding energy of Be®, More precise 
limits for r© will be fixed by consideration of heavier 
nuclei. 

We have here a further example of the sensitivity 
of binding energies for short range fle^lds to changes 
in the field parameters. 

. ' - H. S. W. Massey. 

C. B. O. Mohr. 

Cavendish Laboratory, 

Cambridge. 

^ Oliphant, Kempton and Rutherford, Proc . Soc ., A, 150,. 
241 ; 1935. Befche, P / ii / s . Pep ,, 47 , 633 ; 1935. 


Deposition of Artificial Radio-Elements by Electro- 
chemical Exchange 

The method of preparation of sources of some 
natural radio -elements (polonium, radium O, etc.) 
on metallic plates by electrochemical exchange ancl 
the advantages that it presents are 'well known. I 
have tried to apply the method to the separation 
of radio-copper (period 10 hr.) from zinc. Preliminary 
experiments have shown that, of the metals nickc*!, 
tin, lead and iron which are in the series of tension 
between copper and zinc, lead gives the best results. 
The following method has been adopted : 

8-12 gm., of zinc powder is attacked by con- 
centrated hydrochloric acid, after irradiation by 
neutrons, until a residue of 200-300 mgm. remains. 
This is separated by filtration from the solution. 
Measurements made with the aid of a Geiger-Mulier 
counter show that practically all the activity is con- 
centrated on the non-dissolved zinc. The latter is now 
dissolved separately in concentrated hydrochloric- 
acid and diluted with about two volumes of distilled 
water. A plate of lead of suitable dimensions and with 
one side covered by an insulating material is then 
rotated in this solution. After 30 minutes, more- 
than half the radio-copper is deposited on the plate.. 
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Thd" ixxethod pexinits tHe^ pr^p&o^tioi^: 
eo-precipitoit aadi ,'CiOtoseqaeiatiy^ 

^ of . OiCtivity, i of - fetroiig sources, of r6wiiOrOO]^p^' 
extremely tiiin layers. TJnfortunately, it is not 
applicable to other known artificial radio-elements, 
since the elements obtained np to the present by 
neutron bombardment are generally either isotopes 
of the elements bombarded or eieotrochemically less 
noble. 

: , ■ M. Haissinsky. ■' 
Institut du Radium, 

; ; i Paris. 

June 28. 




Disintegration Constant and the Upper Limit of the 
' Continuous p-Spectrum 
Sabgbktt^ discovered the relation between the 
disintegration constant of the radioactive elements 
which decay by emitting a p -particle and the upper 
limit of the continuous |3 -spectrum. He found that 
in the diagram obtained by plotting the logarithms 
of the disintegration constants against the logaritlims 
of the upper limits, a straight line can be drawn 
through the points for RaE, MsTh^, ThC and RaC, 
and a curved lino through the points for RaD, UXi, 
ThB, AcC'', ThC'' and UX^. The points for AcB 
and RaB do not fall on either of these curves. 



: Joiv 27 , 1935 ; 

, In the amne, commiinMtion I directed 
attention to the fact' that the upporiimits are goncmily 
I higher foir the elements'" with' odd oharge number, 
i than for. those with even charge 'number. From this 
.-fact the question arose whether the difference between 
■ '■ 'the even and the odd elements might be of interest 
for the intexpretation of Sargent's diagram. 

That this is really the case can be seen 'from Fig, I, 
in which the diagram is reproduced completed wdtb 
the points for AcC, and RaC". . Instead of the curved 
line mentioned above, a straight line is drawn through 
the points for. RaD, UXx, ThB and RaB, Now, in 
the diagram, three groups of points are to be 
distinguished : (1) Points for the elements with even 
charge number which, with the single exception of 
AcB, fall on the straight line A''; (2) points, for the 
elements with odd charge number^ RaE,: AcC, 'MsTln.^,. 
ThC, RaC, which fall on the straight line B ; (3)^ 
points for the elements vritli odd charge number AcC". 
ThC", RaC", UX^. 

If 1 is expressed in soc.-^ and B hi 10® e.-voll.* 
(and if logaritlims to the base of ten are used) tb 
straight lines con’espond to the formuhe : 

A (Z even ) : log X = — 2*63 + 4*36 log B ' 

-- 2-63 + 1*45 log 

B (Z odd) : log X « - 6*11 -f 5*80 log M « 

~ 6*11 + 1*45 log 

If the energy of an electron, moC® = O’SIO^ x 10® 
©.-volts, is used as unit of energy, these equations 
become: 

A (Z even) : log X = — 3*90 + 1*45 log H®. 

B [Z odd) : log X = 2{- 3*90 -f 1*45 log U®). 

It may be of interest to remark that the four 
elements of the third group are all ‘branch products’. 
Further, it was found, as is indicated in Fig. 1 by the 
dotted lines, that the points belonging to these four 
elements all can be brought on to the straight Ime B 
by adding 2*63 x 10® e. -volts to the value of the 
upper limit. This can scarcely be a mere chance. 
Moreover, this energy of 2-63 x 10® e. -volts is just 
equal to the energy of the intense y -radiation which 
is emitted by ThC", and is the hardest y -radiation 
known. A y-radiation of about the same energy is 
also observed with RaC -f C' + C". Here it is 
generally ascribed to RaC, but the possibility does not jl,„ 
seem excluded that it has its origin in the nucleus of 
RaC". Perhaps it would repay the trouble to look for 
such a hard y-radiatioii also with IJXg and AcC". 

G. J, Sizoo. 

Natuurkundig Laboratorium 
der Vrije Universiteit, 

Amsterdam. 

^ B. W. Sargent, Proc. Roy. Soc.^ A, 139, 659 ; 19S3. 

® G, J. Sizoo, Physiea, 2, 472 ; 1935. 


Diffraction of X-Rays and Electrons by Carbon 
Tetrachloride Vapour 


Recently, I r.?marked’® that a simple diagram is 

■ ^tamodr^lf th©''jii|5per limits are plotted against 
M — 1 (M = mass number, Z == charge number). 
From this ' diagram the upper limits of the elements 
AcC and RaC", which are not yet measured, can be 

■ estimated with good ’approximation. Using the two 
values obtained in this way (l*8x x 10® and 
2*67 X 10® electron volts respectively) to complete 
Sargent’s diagram, one finds that the point for AcC 
falls on the straight line iind that for AcC" on the 


Recent electron-diffraction investigations^ of the 
molecular structure of gaseous carbon tetrachloride 
give values of the interatomic distances, which are 
appreciably lower than those obtained in earlier elec- 
tron-diffraction measurements and those obtained by < 
Bewilogua® from X-ray photographs. This discrepancy 
of about 4 per cent is, so important that it cannot b© 
explained by the, probable errors give,n by the authors. 
As, moreover, carbon tetrachloride is generally used as 
a standard' substance for te'sting the apparatus, it'' 
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'seemed to us to be of interest to 'Compare X-ray and 
electron -diffraction results from as' wide a .field as 
possible with the corresponding ■ theoretical ■ calcnla- ■ 
tion, using in both cases the. most ..trustworthy, 
experimental methods. 

The electron -diffraction apparatus used for this 
purpose was that constructed by de Laszlo®. We 
developed a narrow tube system, which absorbs the 
primary electron beam as soon as it leaves the 
vapour- jet system. This mada.it possible to reduce ' 
the pressure .in the vapour -jet s.ystem and thereby, 
all disturbing, scattering effects. Perfect micro - 
photometer records could be obtained of the photo- 
, graphic plates by rotating them at high speed. All . 
influence of grain and dust w^as thus avoided. The 
theoretical. scattering curve was obtained in the usual 
way, introducing the atomic form factors of James -- 
Brindley and Heisenberg — Bewilogua’s 6' -values for 
inelastic scattering. Supposing the atomic part of the 
theoretical intensity curve (monotonic curve, repre- 
senting the total intensity without the details con- 
cerning molecular structure) rendered correctly by 
the corresponding experimental values, the influence 
of molecular structure on the atomic part of intensity 
could be compared with good accuracy. 

We found t hat , at the first minimum and maximum, 
good agreement of theory and ex]Deriment could be 
obtained. At the fifth apparent maximum, however, 
the theoretical curve was more prominent than the 
record indicated. This discrepancy may be explained 
by the inihuuicH^ of thermal vibrations, which is rather 
important in this region. Using James's formula'* 
for this correction, we found that excellent agreement 
could be obtained. However, the detection of this 
thermal vibration effect had no influence on the 
interatomic distance measurements. The study of 
microphotometer records and the generally used 
visual measurements of ring diameters at large 
scattering angles both gave values for the chlor ine - 
chlorine distance of 2*86 ± 0*03 A, and for the 
carbon-chlorine distance 1-75 ±0 ‘02 A. These 
v^aliies are in excellent agreement with those men- 
tioned previously^. 

Up to the present time, the X-ray distance measure- 
ments of Bewilogua have never been controlled. 
Meanwhile, one of us® has shown, however, that a 
more satisfactory agreement of intensity values could 
be obtained, if monochromatic X-rays were used; 
but the large volume of gas effective in scattering did 
not allow of the determination of trustworthy inter- 
atomic distances. An improved form of this arrange- 
ment with a circular mica window closing the vapour 
tube, combined with a powerful X-ray source, made 
it possible to reduce considerably the scattering 
volume of gas and to avoid the corresponding 
correction. With copper Ka radiation, two maxim'a 
and three minima, with molybdenum Xa radiation, 
five maxima and minima could be measured. The 
agreement between micropliotometer records and 
corrected theoretical intensity curves was satisfactoiy 
in both cases and accurate distance measurements 
could be obtained. The mean values from several 
photographs are: 2*85 ±0-03 A. for the Cl-Cl 
distance and 1-74 ± 0*02 A. for the C-Cl distance. 
These values are appreciably lower than those given 
by Bewilogua, and it seems that the experimental ' 
improvements effected are the reason for it. 

The present investigation shows that the diffraction 
of X-rays and electrons by carbon tetrachloride 
agrees with theoretical calculation and both lead to 
the same values of interatomic distances. 


■ Fuii . details will" bo published shortly in tho 
PhysikalischeZeUschrift. 

This'.'work was carried -o.iit ' under tlm guidance of 
Prof. Debye in the Chemical Institute of tlie Univer- 
sity of L.i4ge. ^ '■ Ch. Degaiid. 

J. P'I'/SRARD. 

. W. VAN DEB GrINTEN. 

Institut de Chimie generale. 

Uni versi te de Liege. 

June 14. 

* V. .E. Cossletfe and H- de Laszio, Natuee, 134., 63 ; 1934. Traits, 
Faraday Soc,, 30, 981 ; 1934. L. Pauling and L. O. Brockway, 
Chem, Phys., 2, 867; 1934, 

2 L. Bewilogua, Phys. Z., 82, 26» ; 1931. 

3H. de Easzlo, Proe, Roy. Soe., A, 140, 672; 1934. 

*E. W. James, Phys. Z., 33, 737; 1932. 

5 w. V. d. arinten, Phys. Z., 34, 609 ; 1933. 


Interaction between Acetylcholine and Sterols in 
Tissues 

We Have recently^ carried out some experiments 
on the form of the contraction given by the gas- 
trocnemius muscle of a winter frog^ in response to a 
single electrical stimulus. In certain eireumstanees, 
of whicli the most important is tlie presence of 
thyroxine at slightly above the physiological con- 
centration in the Ringer’s solution iii which the 
muscle is bathed, tlie muscle gives an abnormal 
prolonged contraction if eitlier acetylelioiine or one 
of seveeral sterols is added to the mcHliura. This 
abnormal contraction greatly reseinl>les a, tetanic 
contraction in form. It is of exactly tlie same* ty|)e 
whethei* it is produced by tlie addition of ac*etylcho- 
line or of a sterol. Fiirtlmr, if both acetylelioiine and 
a sterol are added to the medium togetlier, in a pro- 
portion wliich is different for different sterols but is 
well -defined for each, the contraction remains a 
normal twitch and shows no tendeaicy to become 
prolonged. So long as this proportion between tlie 
concentrations of acetylcholine and sterol in the 
medium is maintained, the concentrations of both 
may be altered over a wide range and the contraction 
will remain a normal twitch. 

These conclusions are illustrated by the results of 
the following experiment. A muscle was set up in a 
modified Hinger’s solution containing acetylcholine 
at a concentration of I/IO® by weight. After 60 min. 
it responded (to stimulation of its nerve by a single 
shock) with a prolonged contraction of 1*4 stic. 
Ergosterol l/TO® was then added to the medium, 
which was otherwise unaltered. In ten minutes the 
contraction had returned to a normal twiteli and it 
remained thus for 20 min., when it again lengthened. 
At 60 min. it was 2*35 sec. long. The concentration 
of acetylcholine w'as then raised to 1/10®, and the 
contraction again shortened and afterwards again 
lengthened to a prolonged contraction of 1*7 sec. 
Finally, the concentration of ergosterol was raised to 
1/10^. Ill ^ further 60 min. the contraction had once 
again retnrned to a normal twitch. Later, it again 
lengthened to a prolonged contraction of 1*5-1 *9 sec. 

Results such as these have been obtained in many 
experiments. ■ They show, .first, that the normal 
twitch- may occur with very diflei'ent eonce.ritrations,, 
of acetylcholine and sterol. Secondly, it seems that 
the only way that the return to the normal twitch 
and the later resumption of the prolonged contraction 
after each addition of acetylcholine or sterol can be 
interpreted is to suppose that a balance betw'cen the 
concentrations of acetylelioiine and sterol in the 
tissue; is. necessary if the contraction is to have the 
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form of a normal twitch. After each addition, the 
added substance diffuses into the tissue, and this 
balance is first re-established (when the contraction 
becomes a normal twitch), and then overturned on 
the opposite side (when the prolonged contraction is 
resumed). We do not wish to draw any conclusions 
from the actual concentrations of acetylclioline 
added to the medium. This substance breaks down 
rapidly in solution and it is probable that in such 
experiments as these the concentration in the muscle 
is not equivalent to that added to the medium. 

So far, only a few sterols have been used in these 
experiments, but all those we have used are active 
to a gi'eater or less extant. Cholesterol, both as 
supplied by The British Drug Houses and as a highly 
purified sample, was found to have one fifth the 
activity of ergosteroi : di-hydrocholesterol had one 
tenth the activity of cholesterol. A few other sterols 
have been used. All these sterols were suspended 
in the medium with lecithin, which was itself shown 
to be inactive. 

In view of these results, we have thought it worth 
while to investigate the action of sterols on the beat 
of the frog’s heart, in order that any action of these 
substances might be compared with the well-known 
action of acetylcholine. We have obtained results 
which are parallel to those of our experiments on 
muscle. When the sterol is placed in the medium 
circulating through a heart, the beat is reduced in 
height and slowed and, if the quantity of the sterol 
is sufficient, the heart is stopped for a time. The 
reaction of the heart is precisely similar to its reaction 
to acetylcholine. Frogs’ hearts vary greatly in their 
sensitivity to acetylcholine and sterols, and for this 
reason it is not so easy to balance a concentration of 
acetylcholine against one of a sterol in these experi- 
ments as in those on muscle. But, if the quantities 
of acetylcholine and sterol which are necessary to 
produce stoppages of equal length in the same heart 
are determined, and these quantities of both sub- 
stances are then placed together in the medium, the 
change in the heart beat is very much less than is 
produced by either separately and often there is no 
change at all. As in the experiments on muscle, it 
seems that if a certain proportion is maintained 
between the concentrations of acetylcholine and 
sterol, the normal behaviour of the tissue is not 
disturbed, although the concentrations of both acetyl- • 
choline and sterol in the tissue are greatly altered. 

Since both acetylcholine and sterols are natural 
: constituents of animal ceils, we think that- these 
results suggest that, at least in the pheixomena which 
we have investigated, the sterols play a part in the 
same chemical processes as those in wliich acetyl- 
choline is concerned ; and that a definite proportion 
between the concentrations of acetylcholine and 
sterols in the tissue is necessary for its normal 
functioning. Since several sterols are active in these 
phenomena, it is clear that many of the sterols can 
replace each other in this as in their other actions, 
and that the activity of any one sterol is no proof 
■ that it is the natural active substance. 

G. S. Cabter. 

. Sub.-dept,,of Exp. Zoology, 

ZoologicalLaboratory, 

; , 'Cambridge. 

L. W. Mapson. 

, Biochemical Laboratory, 

: Cambridge. . ; . 

- Jun 0 „ 14 . , 

^Caiter, Q-. S., J. Exp, Biol^ W, 256; 16S3. 


, , Estimation of Ascorbic Acid by Titration 

Ukbeb this title McHenry and Oraham^ have 
published an inveBtigation on tlic ascorbic acid eoru* -r! t 
of raw and cooked foodstuffs. Tiic3y found in the 
of cauliflowers, carrots, parsnipK, beets and petal 
more ascorbic acid iii the cooke<i lliaii in the r. iw 
food (determined by the metla.Kl of Birt^h ii 
They believe the increase is clue to tlu‘ setting free 
of bound ascorbic acid, perliajis from an ester, iu 
the case of certain plant tissues, then, a simple 
extraction and titration jxrocedure does !xot give tlie 
complete value of ascorbic acid, but only measure'^ 
the free acid. 

From the following observat-ions (Tables I and H) 

I conclude that this view is not eorroet, and that 
increase by cooking is not a real increase ; in realitiy , 
after cooking the ascorbic acid content decreases. 

Table I. 

mgm. Vitamin C in 10 gin. of a single potato under various 
conditions of extraction... 

1. . Ground up in. a iiio.rtar under ti1chlo.roaeetic add | 

(3 per cent) ..... . . '■ 

2. Extract <1) after nicrciiric acetate and liydrogcn a 

siilpWde treatment^ 3*11 | 

3. Ground np without trichloroaetdic .acid and then 1 

diluted w’itii trichloroacetic acid .... 0 I 

4. Extract (3) after ineTcuric acetate and hydrogtni f 

sulphide treatment IMl 

5. Ground np under tricliloroaeetic acid after addition 

of 2'25 mgm. ascorbic acid 

6. Extract (5) after mercuric acetate and hytirogen 

sulphide treatment . . . . . * 5*35 

7. Ground up without trichloroacetic ac^ld alter addition 

of 2*25 mgra. ascorbic acid and then diluted with 
trichloroacetic acid . ... , . 0*36 

8. Extract (7) after mercuric acetate and hydrogen 

sulphide treatment . . . . . . 5 '35 

Table II. 

mgm. Vitamin C in 10 gm. of a single potato beftire 
and after coohing. 

1. Ground up under trichloroacetic acid be.fore cooking 3*18 

2. Extract (1) after mercuric acetate and hydrogen 

sulphide treatment . . , . . . 3 '21 

3. After cooking for 45 min., then ground up with 

trichloroacetic acid . ‘ 2 *07 

4. ■ Extract (3) after nie.rcuric acetate and hydrogen 

sulphide treatment . . . » . . 2-59 

5. After cooking for 45 min., then ground up without 

trichloroacetic acid and diluted with tiicidoro- 

acetie acid 2*59 

6. Extract (5) after mercuric acetate and hydrogen 

sulphide treatment 2-48 

7. .Ground up, cooked for 45 min., then diluted with 

trichloroacetic acid .... . . 0 

8. Extract (7) after mercuric acetate and liydrogeii 

sulphide treatment ...... 0'13 

Hence it follows that tlie appurtiU increase must 

be attiibuted to tiio di'striiction uf an oxidase present 
in some vegetables’^, which clianges th(‘, rednc(,?d 
ascorbic acid into the oxidised slate wlaui 

the vegetables are gro ii i id up . Tl nd't ‘ t urt ‘it i s i *ssar > 
to reduce the extract with Jiydrogtub sulphide after 
mercuric acetate precipitation^. .This bxklaS© js piyt 
active in 3 per evnt tricliloroaeetie acid solution. 
the discrepancy may be caused by omitting or addii^^i 
too small quantities of tricliioroa,(‘et io, acirl at the 
moment of grinding up the A'ege.tables. The', oxidase 
is destroyed by cooking, so that in an c'xtraet of 
cooked vegetables the vitamin is not oxidised. 

Finally, attention must be directed, to the fact that 
when determining the ascor])ic acid content in blood, 
an analogous phenomenon takes place. The ascorbic ;‘ 
acid in the blood is present in the reduced state. ; 
This is proved by the fact that the serum extract 
before and after mercuric - acetate and hydrogen i; 
sulphide treatment contains the same amount of : 

* Tauber and Kleiner liave isnlnted an *aseorl>ic add oxidase* 
from Hubbard squash (Proc, Soe, Exp. JHof, ami Med,, 32, 577 ; 1935), ’ 
Szent-Gyorgyi a. ‘liexoxklase’ from cabbage leaves (J. BioK €kem., ' 
90, 385' ; 1931). The oxidation of ascorbic add by potato juice Is due 
to the polyphenoloxidase, %vhlch oxidises piiwiol to qiiinone, then the. , 

■, quinone oxidises . the ascorbic acid (Szeiit-Gydrgyl und VletoriB% ‘ 
Mochem, Z,, 236 ; 1931). 
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ascorbic acid. However, in the presence of €)rythro- 
cytes',.'tho, ascorbic acid is reversibly oxidised , when 
precipitating the blood with trichloroacetic acid. 
Hence; only after reduction with hydrogen sulphide 
(after mercuric acetate, precipitation) can the quantity 
of ascorbic acid be determined®, 

M. .VAH Eekelkn. 

Laboratory .of Hygiene, 

University of Utrecht. 

: June 15. 

. McHenry and Graliam, Hatfee, 1S5, 871 ; 1935. 

® J., 28, 268,; 1934. Enimerie and Van Eekelen, 

Biochem. J., 28, 1153 ; 1934. 

^ Van Eekelen, Emmerie, Josephy and Wolff, Klin. W$chf.^ 13, 
564; 1934. , 


Proteolytic Digestion in the Ammocoete Larva 

.Miss A.iiCOCK^, in an early publication o.n digestion 
„in the ammocoete .larva, stated that extracts of the' 
■liver, alimentary canal and skin showed proteolytic, 
activity of. the peptic ty|ie. More recently, however, 
BerriiP»® has described an enzyme of the tryptic 
type in the ‘liver’ and skin (hatching enzyme) of 
ascidians, and in view of the phylogenetic relationship 
between these forms, Miss Aicock’s work, which was 
carried out before the realisation of the importance 
of pH control, clearly demands reconsideration. 

In the course of investigations, still in progress, 
into the problems of digestion .in the Cyclostomata, 
I have found that proteolytic digestion in tlie 
ammoccete larva of the brookJamprey is in fact 
markedly similar to that of the Ascidiacea, for in 
extracts of the anterior end of tiie. so-cal,led mid-gut 
(by which is meant the main wide portion of the 
intestine) and of the skin, it is possible to demonstrate, 
using as substrates casein (for formol - caustic soda 
titration) and gelatine, strong proteoi 3 "ti.c activity of 
the tryptic the optimum being at about pH 8. 

The intestinal extract is stronger than that of the 
skin. No such effect is obtainable from extracts of 
the liver or of the remainder of the mid-gut, although 
all four extracts show a very weak proteolytic 
activity in an acid . medium of a pH at least as low 
as 1*5; the most reasonable explanation of this 
latter effect would seem to be that it is due to the 
presence of an autolytic tissue enzyme. 

With regard to the localisation of the digestive 
enzyme in the mid, -gut, it may be noted tliat recent 
work (Boenig'^, Cotronei® and otliers) on tlie so-called 
‘pancreas’ of the Cyclosto.mata appears to have’ 
established firmly the fact that this organ is ex- 
„ ciusively endocrine in nature, Cotronei pointing out 
that the zymogen cells must therefore still be con- 
fined to the intestinal epithelium. Now BraclieU had 
previously directed attention to the. presence in the 
epithelium at .the anterior end of the mid-gut of 
specialised graiiiiiar cells, characterised especially by 
the possession of very, large nucleoli, and had suggested 
that, these might represent a localisation of zymogen 
■cells, . It will be seen that my results indicate that the 
proteolytic eiizjrme of the mid -gut is produced in 
precisely this region. Barrington. 

Department of Zoology, 

University College, 

Nottingham. 

June 20. 

^ J. Amt. Pht/Hol, 38 ; 1899. 

^ BnL J. Ew. BioL, 6 ; 1Q2Q. 

® Phil Trans. Boi/. Soe., B, 218 ; 1929. 

^ Z. mikr. -anatom. Potschnng, 11 ; 1929. 

^ Pub. Staz. Zool. Napoli, 8 ; 1927. 

® 18 ; 1897. . 


Guaniiie in the Excreta of , Arachnids , 

■Since -.the ■■ work of Gorup-Besaiiez and Vyii in 
1849.% ■ it has. keen classical to regard guanine as 
taking the place of uric aciil as the main iiitrogeiioiis 
end-product of arachnid metabolism. This view^ is 
accepted , in all the monograplis on comparativ’e 
biochemistry, such as thatofvonFi'ntli^, butitappt^are 
to rest wkoily on -colour tests of uncertain valiit‘ and 
deductions from crystal form. 

Accord'ingly, it w^'as thought desirable to examine 
. the'Araclmida and their metabolio protiucts with the 
aid of the specific deaminating enzjune goanase 
wdiich occurs in mammalian (rabbit) liver and forms 
xanthine from guanine. A number of different species 
of spider were examined, and the work will be con- 
■ tinned on tropical material in Siam. Here only the 
experiments on the collected excreta of the common 
garden spider, Epeira diadema, will bo mentioned. 
By this specific method, following the details given 
by G. Schmidt®, an average of 12 per C3ent of the 
weiglit of the excreta was found to be guanine. In 
view of the fact that no separation of the product 
of the Malpighian tubes from that of tlie gut was 
made, this figure is iairly consi<ieral>le. 

This is the first demonstration of the jrrvscnec of 
guaiiine in arachnid excreta using a spe<Jfic enz\'nK‘. 

KlOOM Va J Rt >FA L . 

Sir William Dunn Institute 
of .Biochemistry" 

Uni\’ersity of Cambridge. 

June 27. 

^ Gomp-Besaiiez und Will, Ann. (Jhem. n. Pharni., 69, 117 ; 1849, 

® von Fiirfcli, “Vergl. Chem. Physiol, niod. Tien*", p. 298, 1903, 

G. Schmidt, Z. j^iysioL Chem., 203, 225; 1932. 


Structure of the Proboscis in Blood-Sucking 
Diptera 

Db. S. K. Sen^ has expressed the view that' 'the 
food-canal of blood -sucking Diptera is not formed, 
as is generally supposed, by the apposition of tlie 
labrum-epipharjmx and the hjqiopharjmx, but that 
it is actually the lumen of the iijpiopharynx itself, a 
channel which has been regarded hitherto as the 
continuation of the salivary duct. From the studies 
I have -made it appears to me t'hat this view is 
quite incorrect. An adequate reply to Dr, Sen 
wuuld occupy too much space in this journal, but 
I have fully explained my views in v^arious ^lapers 
in Parasitology (1926, 1928, 1929 and 1932) and I 
must ask those who are interested in the subject- 
to refer to them. 

Dr. Sen says that the labrum-epiphajyiix is entirely 
unconnected with the buccal cliamber (termed hyoid 
in my papers), but in fact in all the blood -sucking 
Dijitera which I have studied, the epijiliaiynx is 
continuous posteriorly with the dorsal part of the 
wall of the hyoid or, if this seierite is absent, wdtii 
the anterior membranous wall of the pharynx. The 
apodemes (termed stipites in my papei\s) do not 
separate the labrum-epipliarjmx either from the 
buccal chamber (hyoid) or from tlie hypopharynx, 
■since' each of them is attached to tlie postero -lateral 
part or to the posterior process of the labrum. 
Furthermore,' as regards the statement that the 
salivary duct terminates at the base of the h>p>o- 
pharynx, this view again appears unsound, since in 
all blood -sucking ' Diptera, wdth the exception of 
those of the genus GuUcoMes, the common sali\'ar 3 ^ 
duet penetrates the liypophaiyiix am! opens at its tip% 
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Dissection is of x^aliic only for the? study ■ of the 
oricml structure of the proboscis aiici its. various 
ompoiients ; the relation of these to each other, 
ispt'cialiy in t!ie guttered part of the labium, can only 
>e studied in eompk^te series of transverse sections, 
t is, inor(‘o\'er, misleading to base any generalisation 
ipoii the study of a single species of this large order 
if, insects. 

B. , JOBLINO-. 

Wellcome Entomological Field Laboratories, 
Claremont, Esher, Surrey. 

June 26. 

i KATURE, m, 915 : 1935. 

■ , ^JoUlng, Bull. Ent. Res., 1928, ' . . 


Kinetics .of Heterogeneous Catalysis and of Ensiyme 
Action 

The activation of the adsorbate recently described 
in Nature^ was (‘xplaimal by formation of an 
adsorption eompU'x in which the adsorlml 

molecule S lias gahu'd a ({iiantum of rotation- 
vil^ratioiial <‘nergy from the surface molecule E. 
This eoniplc'x will he dissociatcHi into E-rS'^ .by the 
supply to it of a cjuantitN' of en(*rgy equal to that 
transferred from E to E in the formation of the 
complex. If tile loiergy of aeti\'atiori of the free 
moleiailes S't' be the eritieal iuerenusit of one of the 
reactions of the substama^ E. that reaction will be 
]'>romoted ]>y the surfaci' of E moiecuk's. 

If now the number of molecuk^s in the available 
surface bo repr(‘sented by.E anti tlu* molecular eon- 
ctmtration of the reactant (assumed to be constant) 
be represented by E, the initial velocity of formation 
of the adsoiption com]:)lt‘X will bt' k^Ef^ and at time t 
the •velocity will have fallen to kiS{E —r), where rr is 
the number of adsorption complexes which have 
been formed. The velocity of dissociation of these 
complexes at time t will be re where is 

the amount of energy transferred from surfeee to 
adsorbate in forming the complex. If the concentra- 
tion of >S' be constant, a stationary state wdll be 
established at which tlie velocity of the reaction 
promoted by the surface will 'be giATm by 

By the . elimination of x we have 
^ where Ji 

k %E ~r 

log where Qj ^i/2'303jR. 

If now the substance E be itself adsorbed as a 
imimolecular layer on a surface G with the formation 
of the adsorption complex (7~E + , the molecules of E 
will now be acthmted, the energy of activation being 
denoted by- When these activated molecules 

adsorb the reactant S there will be formed the 
adsorption complex (7“F?'“/S+ + , in which the total 
energy of activation of >5+ + is -f © 2 * This complex 
will be resolved by the absorption of the energy 
into C-^EA-E‘t--t' and the de-activated catalyst G~E 
will be reactivated to G’-'E-t- by the absorption of the 
energy In this manner a reaction with a total 
critical increment of Qi+Q^ can be promoted by an 
adsorbed catalyst, the total energy being absorbed 
from the surroundings in two separate and distinct 
stages. 


By analogy with tlie ab«>ve siinpif case a intat 
state will be established, if the* conec^iitrat ion of* flit* 
reactant ■#S'-.:be 'maintajirHl constant., the reaction 

velocity being given by 

;. k,8iE ^ 

By the elimination of x and // we cfiuniii the same’ 
expi'ession as before, namely : 

but A'‘ = jrf~QfgT ':rt;e-Q,i!T' j 

e-W.+W/M' ,.-«<! wr ] 

Since —Q^/JIT + f^ihiSr = T~r7tyr---“f/-)'7r7- ’ ! 

I 

the . exponential, term has a maximum x'ldm^ of ' 
whe.n Qi — Qt- If then* wifi he twti i 

exactly similar processi's taking place under iitmtical I 
cond'itions and hence it is legitimats to ns.sunr that 1 
. On these two assumptions the expression^ 
for the reaction 'velocity is mucli situplihed and mayf^ 
].>e writt.en in the forms ,g • 

'. k,EE X ; 

kjii-r ■ ■ ik^ - I 

w^here Aq == A’a, ~= Qzi - ‘ ’h tJh* and is one half' 1 
the total critical incnairaU reaeti<ai }U'omeU d ! 

by the adsorbed (*atajy.st. \ 

It may be suggested that enzyme reaetions are mI* j 
this twa>-stage activation tyqie, siiict* tiure is littlei 
doubt that the enz\nne is adsorbetl on the eo-eazynun 
The virtue of such an enzyme system is du«‘ to the 
fact that it is able to promote within a living organisii'i 
a reaction the critical increment of which is su'i larg«' 
that it cannot otherwise take place with ineasiirald*^ 
v'elocity at the temperature of that organism. 

The equations and the specificity of enzynu* 
systems will be described mon' fully in a furtlier 
communication, but one important: eoueliision nuiv 
be stated. Neither tiie critical increnit'iu of u 
heterogeneous reaction nor tiiat of Wio de-;u*tiN’atinn 
of an enzyme system can be dot en aim'd din'culy 
from measurements of the reaction velocity m uvn 

different temperatures, siiice it is log - 

d ^ const, — r* 

and not log r which is linear Avitli the !‘4‘eipr<u'ul of* 
the absolute temperature. 

E.C. C, Balv. ; 

University, 

Liverpool. 

June 11. 

" Natthie, 136, 28, July 6, 1935. 


Shape of the NO. Molecule 

In a, recent papers one. of us has shown that the 
available data^ on the contours of the infra-red. bands 
of ISTOa are most consistently interpreted by a ring- 
like ■ structure for the molecule, vidth the O-N-O 
angle approximately 60°. ^ • The . theory of dirta^tini 
valency ^ was- .employed there to provide a possible 
electronic . co.nfigu,ration .. for this model. ( Closer in - 
vestigation of . the ' electronic structure, howcA'cr, 
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indicates that a much' more probable form has the 
0-N“0 angle in the neighbourhood of 11 0*^-1 20°. 

Dr. R. M. Badger and Dr. G. Herzberg have 
suggested independently® that the wide-angled form 
is the correct one. The foimer points out that a ring- 
like .structure would be inconsistent with the low 
value , (641 observed for the frec|ue,ncy V 2 , 

while t,he latter shows that the, fine -structure of the 
ultra-violet bands ^ indicates, a rather flat molecule. 
On these grounds, they both suggest a re-assignment 
of the fundamental .frequencies as shown in the 
aceomp.aiiying table.. The object of this re-assignment 
is, to avoid : difii,ciilties which would .otherwise arise 
in interpreting the observed contours of the infra-red 
bands.. A discussion of these cannot conveniently be 
g.iveii here. 


Fuiidaniental Frequencies of the NO 2 Molecule in cbi.‘^. 


Designatiou 

^’1 

j ■ 1 

J’2 1 r. 

Sutlierland 

I 

1373 

641 1 1615 

j Badger and Herzberg 

1 

1615 ' 

641 j 1373 

! 


We have recently been making a study of tlie force 
fields in triatomic molecules, more particularly of the 
force const.ant controlling the bending frequency (vg), 
a,nd from it we find that tlie wide-angled structure 
for jSTOg is defi,iiitely to be preferred. We find, more- 
over, t'hat the origi,nal a.ssi,gnment of tlie fundamental 
frequencies seems more likely to be the correct one. 
Tills immediately leads to d.i.ffieulties regarding the 
<*ontours of tlie infra-red bands, which Badger and 
HiTzberg's re -assignment was designed to avoid. 
Since* the latter does not, however, resolve all the 
diiiiculties, we feel that an extensive and careful 
re -examination of the contours of tlie infra-red bands 
will be necessary’' before these can be used as a reliable 
guide to the shape of the molecule. 

A full account of these investigations will be jiub- 
lished later elsewhere. 

G. B. B. M. SUTHEREANI). 

W. G. Penney. 

Laboratory of Physical Chemistry, 

Cambridge. 

June 19. 

^ Sutherland, Proe. EojJ, Soe., A, 145, 278 ; 1034. 

“ liaih y and Cassie, Natuee, 131, 239 ; 1933. Harris, Benedict 
and KiiiK. Na'IFKE, 131, 021 ; 1933. Scliafi'crt, J. Chem.. Phys,, 1, 
1933. 

in private eommuiiicatioiis, vviiieh we gratefully acknowledge. 

^ Herinann, Ann. Phys., 16, 89 ; 1932. 


Influence of Viscosity Variation on the Rupture 
of Plastic Bodies 

The term viscosity has frequently been used in .a 
qualitative sense in describing the properties of 
solids and part.ieula.rly of metals, but its use in the 
(|uantitative sense which has been desveloped through 
the study of liquids is a comparatively recent develop- 
ment. Viscosity may be defined cpiite generally as 
the ratio of the shearing stress in any plane to the 
rate of shear or velocity gradient peipendicular to 
the plane. Thus defined it appears always to be a 
variable quantity for solids, its value depending on a 
number of factors, but particularly on the magnitude 
of the shearing stress. No emphasis appears, however, 
to have been laid on tlie importance of the degree of 
variability of the viscosity in relation to the rupture 
of plastic solids. 


The point is most easily explained by reference to 
‘runny’ materials to which standard viscometric 
methods may be applied ; (we avoid the word 'fiiiidL 
because this is sometimes taken to imply a constant 
viscosity). If some golden syrup is sucked up into 
a tube 10-20 cm. long, and about 1 cm. in diameter > 
it will run out quite continuously without forming 
drops. A clay paste, on the other hand, fails from 
the end of the tube in ‘blobs’ (they can scarcely be 
called drops). The surface tension is about the same 
in the two cases, and its influence is not large owing 
to the use of a very wide tube. The difference in 
behaviour must be due to viscosity. It cannot be 
a question of the absolute magnitude of the viscosities, 
as these can be considerably changed by altering the 
concentrations of sugar and clay without making the 
two materials behave alike. We can only attribute 
the difference to the fact that while the viscosity of a 
sugar syxaip is independent of the stress, that of a 
clay paste varies very greatly, particularly in the 
neighbourhood of its ‘yield value’. Soft soap, when 
warm, will run from such a tube, and has a viscosity 
which is not constant like that of syrup, but yet is 
not as steeply variable as that of a clay paste. It is 
interesting to observe that in falling from the tube 
this material forms blobs which, if they do not have 
to fall too far, do not become completely detached 
from one another. Its behaviour is thus intermediate, 
as we should expect. 

We are not aware tliat similar reasoning has, as 
yet, been applied to the behaviour of solids in tension. 
In the case of flour dough we have developed, for 
the quantitative measurement of viscosity, a teclmique 
which has been considerably extended and improved 
in co-operative work with Dr. P. Halton of the 
Research Association of British Flour Millers, and 
there are strong indications that shortness in a dough 
is associated with a particularly rapid decrease of 
viscosity with increase in shearing stress. We have not 
sufiicient personal experience with metals to make 
any assertion about their behaviour, but we venture 
to suggest that the rate of decrease of viscosity (as 
defined above) with increase in shearing stress may 
be a determining factor in their tensile strength. A 
general connexion between the manner of rupture 
and the degree of variability of viscosity may be 
found to hold even though the underlying mechanism 
is quite distinct as between different kinds of materials. 

In practice, the position is apt to be obscured by 
factors in addition to shearing stress which infiiience 
viscosity. For example, heather vulgaris) 

honey if kept in the tube overnight sets to a thixo- 
tropic gel which causes it to fall, in blobs, whereas 
after stirring it behaves substantially like syrup. 
Again, flour dough strain-hardens on extension. As 
with metals, this delays ‘necking’ when cylinders of 
this material are extended. 

The behaviour of rubber in benzene differs from 
both syrup and clay pastes because it has a much 
longer relaxation time (ratio of viscosity to rigidity 
modulus). We suggest, however, that such factors, 
though introducing complications, do not necessarily 
upset the postulated relationship between the degree 
of variability of viscosity and the manner of rupture, 
and that it may prove illuminating in the study of 
many materials. 

R. iL.: SCHOEIEED. 

G.'W.Sgott' Blair. 

Physics Department, 

Rothamsted Experimental Station, 

Harpenden, Herts. 
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Electrical Units and the LEX* 

Sir Richard Gdazebrook says^ s is recogiiis«i , 
hat ill addition to the three accepted units of length, 
ime and mass a fourth unit is required for the 
pecification of electrical quantities”. Recognised 
,y wliom ? What has happened to the nplioiders 
if the old doctrine tliat these three c|u anti ties are 
possessed of some mystical pocuiiarity in virtue of 
srhich they are necessary and sufficient as 'funda- 
cieiital units’ f Is it abandoned ; if so, wliat do those 
tdio held it now believe ? Or has a fourth magnitude 
possessed of this mystical property been found ; if 
o,' what is it ? 

Though I may b© in a minority of one, I ask leave 
o repeat the conclusions that I have expounded at 
uch length in my “Measurement and Calculation”, 
’f a ‘unit’ means something fixed by arbitrary choice 
tiid, not by facts, then, if ' quantities are to be 
iefined, at, least 'n ‘units’ are necessary. If it means 
f choice made. by assigning a value to some arbitrarily 
joiistriicted.body or system, then no ‘unit’ is necessary 
as Planck’s ‘natural’ system shows), and the number 
)f 'units’ tiiat is con\'enient is a matter of opinion. 
•\u ‘absolute system’, if it means anything, means 
me in whi('h arbitrary choices aro made so as to 


ioa«^© unity all universal constatiis ilnit have 

no significancf'. Tlit! siiggttwi ion to make 

lOMmy of the n arbitrary chokies in this way in very 
valuable; but it cIck?h not liiipoMc a iini(|ue set of 
choicer. In partieiilar, it does not. for<*e us to maki^ 
either three or four arbitrary choiet^s in a maimer 
different from the reroaiiidc^r. 

Two main errors are n^Hpon^ildt* for a failure to 
accept those certain e.onehmions. Cliu' is thi^ ignoriiui 
of the distinction btdw^eeii w’liat i have crtilt‘d A 
and B magnitudes, and of the fact tiiiit imiuy 
magnitudes can be both A and I?. Tlu^ otli<^r is the 
belief, fostered by mathematicians, that, expt‘.rimeiit 
can establish the equaliiy of magnitmle.s of different 
kinds ; every experimentalist knows that it can only 
establish their proporiiomility. 

I am expressing no opinion wdiatcA'cr eoneeriiiiig 
the practical' convenience of Prof. Giorgi‘.s system. 
I am protesting only against the vknv, apparently 
entertained by himself and his followers, that th«‘ 
number 4 has any greater factual significance in 
connexion with the choice of 'iiiiits’ than the number 
3, wdiich used to b(' favoured. 

Norm AX R. Pampbei.l. 

1 Natcre, 136, n, , Tilly 13, 1935. 


Points from Foregoing Letters 


By means of their newly -devised, supra -conducting, 
galvanometer, Prof. E. i\ Burton, F. G. A. Tarr and 
J. O. Wilhelm find that no thermo-electric current 
flows in a lead-tin couple if both junctions are kept 
below when the metals are in the supra- 

conducting state. 

The relation between the mass of the atomic nuclei 
©f carbon and beryllium and the binding energy of 
bheir constituent alpha particles has been derived by 
Drs. H. S. W. Massey and 0. B. O. Mohr. 

The energy of the hardest known gamma rays 
(2*6 million electron-volts) obtained from ThC'*' and 
supposedly from RaC can be related, Prof. G. J. 
Sizoo states, to the position of radioactive elements 
of odd charge, grouped according to their d,isintegra- 
fcion,. constants, plotted against the highest energy of 
the electrons (beta rays) they emit. The graphs show- 
a .simple : relation between the tw^o quantities ' in the. 
case of elements of even a,nd of odd charge number, 
and suggest that the hard gamma rays now ascribed 
to ,RaG may .really bo .due to RaC" and that similar 
radiation may be expected from UXg and AcC". 

Hew X-ray and electron-diffraetion analyses of 
carbon tetrachloride vapour have been made by 
Messrs. Ch. Degard, J. Piera,rd and W. v. d. Grin ten. 
Both methods give values for the interatomic 
distances in good agreement with recent electron- 
diffraction investigations. From microphotometer 
records of electron-diffraction photographs, the 
influence of thermal vibrations could be detected. 

Drs. G, S. Carter and L. W. Mapson find that 
various sterols have an action similar to that of 
acetylcholine, weakening and slowing the beat of the 
frog’s heart, but they nevertheless appear to balance 
one another’s effects when present together. The 
addition of either a sterol or acetylcholine to the 
gastrocnemius muscle of a frog in the resting winter 
condition leads to prolonged contraction, but when 
added together, only a normal twitch is observed. 



From the amount of vitamin C (ascorbic acid) 
extracted from a potato under various 
M. van Eekelen cone, hides that vegotabicH cont^ain a 
ferment which partially oxidises the aseorliic acid 
and interferes witli its titration. This effect may 1h‘ 
eliminated by the addition of 3 per cent trieliloracctie 
acid. The apparent increase in ascorbic acid observed 
by McHemy and Graham was d,iie, according to 
Van Eekelen, to the destruction of the interfering 
oxidases and not to the liberation of more ascorbic 
acid from an ester. 

E. J. W. Barrington reports the oceiiiTeiice in 
the intestine and skin of the aminoccete lanva of the 
.brook-lamprey of a proteolytic enzyme apparently 
similar to that already know.n to exist in the asei<,liaiis. 
The - alimentary systems of these forms are thus 
physiologically more closely akin than had been 
suggested by early work on the same subjeih. 

Prof. E. G. C, Baly eonsid(Ts tlK.M.iretically tie* 
velocity of activated chemical n ‘actions lirought 
about in two stages, such as those occurring in 
biological changes Avhere an enzyme is adsorbiai on 
a co-enzyme. 

Drs. G. B. B. M, Sutherland and W. G. Pciirit*y point 
out difficulties in reconciliating the shap(‘ of tiie Nl >2 
molecule inferred from a study of tlu'^ force fields oi 
. triatomie . molecules with that deduced from the 
absorption of infra-red light, and suggest a re- 
examination of the contours of the abso.r|3tioii bands 
ofNOa. 

Certain viscous materials like golden syrup run out 
continuously from an orifice while others like clav 
paste drop out in ‘blobs’. Dr. R. K. Schofield and 
G. W. Scott Blair ascribe the difference to the rate 
of variation in viscosity with shearing stress, and 
direct attention to the importance of this factor in 
such practical matters as the ‘shortness’ of flour 
dough and the ‘necking’ and rupture of metal 
cylinders. 
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Excavations at Tepe Gawra, Iraq 

The elinainatiori of all but three archaeological 
expeditions to Iraq through the working of the 
Antiquities Law would add interest to almost any 
find in the season which has just passed; but the 
excavations which have been carried out by the 
joint expedition of the Museum of the University 
of Pennsylvania and the American School of Oriental 
Research at Tepe Gawra are in themselves of too 
great importance to need extraneous enhancement, 
Mr. Charles Bache, field director, in a rejDort circulated 
by Science Service, Washington, D,C., states that 
he has now reached the level of the twelfth city 
(counting from above) on the site. This he dates 
at about 4000 b.c. Exploratory trenches have 
revealed the existence of eight earlier levels. In the 
recently discovered twelfth city, which appears to 
have been destroyed by fire, no trace of metal was 
found, and it is concluded that the inhabitants w'ere 
still in the neolithic stage. Its architecture is superior 
to that of the three cities immediately following. 
The pottery here, as well as in the eight succeeding, 
later levels, is of the 'painted’ type. In a large build- 
ing which has just been uncovered, the largest of 
the many rooms measures 37 ft. x 17 ft., a I'emarkable 
feature being that its mud-brick walls are coated 
with a fine white plaster. This is the earliest use of 
white plaster that has been discovered hitherto, and 
indicates knowledge of the process of burning lime. 
The fact that the walls of the room appear to be 
oriented to the cardinal points suggests a knowledge 
of astronomy. While no fiat seals have been found, 
two impressions indicate their use. 

Sex and Culttiral Status 

Dk. J. D. Unwin, in an address delivered to the 
Medical Section of the British Psychological Society 
in March last (“Sexual Regulations and Cultural 
Behaviour”. Oxfoi’d University Press. Pp. 63. 2s, Qd. 
net), restates the argument for his view that opportun- 
ity for the satisfaction of the sexual impulse is 
related to the type or grade of culture of a society. 
Societies are classified according to their behaviour 
in relation to their objects of worship : 'deistic’, 
when temples are erected to a god ; 'manistic’, 
when there are no temples, but acts of worship are 
performed at the graves of the powerful dead ; and 
‘’zooistic’ when in times of difficulty offerings are 
placed before a “strange power”. Each of these 
t;^q)es of society has a characteristic form of sexual 
opportunity. Societies permitting pre -nuptial freedom 
are zooistic ; those inflicting an occasional continence 
are manistic ; while those insisting on a complete 
pre-nuptial continence are deistic. An analysis of 
social conditions on these lines indicates that there 
is a relation between sexual energy and social energy, 
the latter being a manifestation of certain inherent 
powers which remain potential except under con- 
ditions of continence. They are then released and 
the society becomes ‘expansive’. In fhe past, sexual 
opportunity has been reduced to a minimum only 
with the introduction of absolute monogamy ; and 
in human records there is no case of an absolutely 
monogamous society which has failed to display great 


energy. On the other hand, if the condition of abso- 
lute monogamy is relaxed, as usually has happened, 
the society loses its energy and power of expansion 
and passes from one grade to another, as happened 
in the Christian church, when, the regulations of 
continence being relaxed, it ceased to be purely 
deistic, and passed to the manistic stage with the 
introduction of the medieval cult of the saint. 

Application of Vocational Guidance Methods 

Repost ISTo. 6 of the ISTational Institute of In- 
dustrial Psychology presents the results and methods 
of “A Vocational Guidance Research in Fife” carried 
out by F. M. Earle and J. Kilgour. The inquiry 
was designed to give comparisons between children 
in different stages of growth, by testing the same 
children at intervals with the same tests; to 
differentiate between children of urban and rural 
areas; to study the question of the best age at 
which vocational guidance studies should be begun ; 
and to determine minimum standards of qualities 
of abilities and temperament desirable for various 
occupations. The investigation showed the town 
children to be superior in verbal ability, and the country 
children to be superior in non-verbal processes and 
practical activities. Interesting results concerning 
the consistency of test -scores from year to year are 
presented. Those of general intelligence show the 
highest consistency, but the tests of English and 
arithmetic gave comparable scores after a one -year 
interval, bxit not longer. In the ease of mechanical 
ability the results suggested that it was of relatively 
late development, and could be measured more 
accurately between the ages of twelve and fourteen 
years than between ten and twelve years. Measures 
of mechanical ability were applicable at all ages, 
but reliable for short periods ondy. In view of these 
conclusions, the report recommends that there should 
be two stages in the application of vocational 
guidance methods ; at the first the child should be 
tested before the age of twelve years with regard to 
recommendations for specialisation in later school 
work, and at the second stage, between the ages 
of twelve and fourteen years, he should be tested with 
regard to vocational recommendations. 

Results of the Vernay-Lang Kalahari Expedition 

The freshwater fishes and the reptilia and amphibia 
are reported on by Henry W. Fowler and V. Fitzsimons 
respectively in vol. 16, pt. 2, of the Annals of the 
Transvaal Museum (Scientific Results of the Vernay- 
Lang Kalahari Expedition, March to September, 
1930), February 1935. The fishes are very interesting, 
most of them showing a large range of variation, 
especially in colour. 900 specimens were secured, 
representing thirty species, of which twelve are 
new. The fishes from the Tsotsoroga Pan ahd from 
the Kata River are probably the first ever collected in 
these localities, those from the first having come 
originally from the Okovango inundations, the Nata 
River rising independently in Southern Rhodesia and 
running directly into Makar ikari Lake, which is 
strongly brackish. Some of the fishes survive even 
in the larger brackish pools. The reptilia and 


aphibia are ncit confined to the Kalahari, but in- 
ide specimens from riechuaiialand Protoctorat€% 
^ansvaal and Soiitla^rri Rhode ‘sia. They form a 
rge collection of 1,452 specimens, belonging to 23 
niilies anti sub-families, 6(1 geiKTa and 99 species 
id snb-speeics : tortoises ami turtles, one crocodile, 
:ards, chameleons, snakes, frogs and toads. 18 
‘w species ami bub-s])(‘cies ar<' fully described, 
'eliminary diagnoses having btH,‘u published already 
the aiitltor. Thes(* incluile a Krtusvt^s and a 
eJusos, a TupMops, a ChJorophis, a rsatf}ntophi,9 and 
Xowcaknniis, witli several Laeertilia and Amphibia, 
aliiabie ihdti data are given, including breeding 
)t/es in many cas€?s. 

ife-History of a Nematode in Mice ■ 

B. ScHWAHTZ and J. E, Alicata (J. I-Fa.s/?.. Acad. 

25 ; 1935) describe the life-history of Longi- 
riata )miscidi^ a nematode parasitic in mice. The 
?gs hat el l in about twenty -four hours after passing 
om the liost, and the larva- undergo one moult and 
•e then iiif'ctive to miec‘ ; thost‘ larvie correspond 
L morphology and b(4iavioiu‘ to tliird, -stage larvae 
f triehostrongyles in gtuieral. White mice were 
ifeeted by tiie larvae by wa\' of lla* mtuitli and 
irougl'i the skin, and taich ])tu‘tal of entry restilted 
L the worms reaching the small intestine, where 
ley underwt‘nt tlu'ir t'utire devidopment , including 
A’O moults. T1 h‘ routi' from tlu' skiji to the intestine 
as not been aseei-tained ; passage tlirough the lungs 
'as exceptional. In tliriM* white mice infectud 
irough the skin, egg-pro<luetion by the worms was 
mited to about two weeks. Infection of two mice 
y way of the mouth resulted . in a much greater 
utpnt of eggs by the worms, which persisted as long 
s the mice , survived, 32 and 63 days respectively, 
fter the infection. It is suggested that the striking 
ifference in egg-production by the wmrms in these 
wo groups is probably due to a marked stinnilation 
f the defence mechanism of the host coincident with 
he migration of the larvae following infection through 
he skin. This stimulation is either lacking or not 
aarked when the larvae enter by way of the mouth. 

hructure of Drosophila 

The fly Drosophila }NcIariogaster has become one 
>f tlie most widely used laboratory animals for 
:enetical and otliei* studies. The general structure 
if the crc‘ature, as distinct from the group of Diptera 
o which it .belongs, has attracted co.mparatively 
ittle attention. This gap in the knowledge of Droso- 
)hiki has been met to some extent by a recent 
)iiblication by Mr.: Eduard H. Strasburger. In a 
iO-page brochure, entitled '‘Drosophila melanogaster, 
ifcdg.,; Eiiie.Eiiifulirimg in den Ban mid der Ent- 
riekiiing” (Berlin : Julius Springer, 1935. 6.90 gold 
narks),: he describes the general external and internal 
uiatomy of the insect in its larval, pupal and adult 
)liases, together with an account of metamorphosis 
uid a very brief statement on the embryology. The 
vork is illustrated by 71 text-flgures and is accom- 
panied by a short bibliograxphy. It should prove 
iseful as an introduction to its subject, especially to 
workers who are not specialists in entomology. 

Sooty Mould Fungi 

Miss Lilian Fraser has made a study of the fungi 
pausing sooty moulds {Proc, Linn. Soc, New South 
Wales, 58, Parts 5-6, 1933 ; 59, Parts 3 and 4, 1934). 
Sooty moulds are caused by several fungi, which 


■■together produce a da-rk brown <«* bhu*k felt of 
mycelium upon the leavc‘s and braiieiiPM of eortaJii 
plants following attack by aplii^Ls. Fmsorts 

first paper show’s that the fungi all belong to tlircf* 
groups- — the Capnodiacean Aticliiaecifu luid Fungi 
Imperfeeti. After a revimv of the speraes of sooty 
. inoiiid -occurring in Xew South Wales, it I'xH'unie 
obvious that two main types ap|)i‘ared -aiimiai and 
perennial. T!ie former were constituted largi‘ly from 
'mixtures of Denuttiafa, (.ladosporiioa. Aiteranria, 
Asbollsia and TriposporiatiK whilst jrTennini moulds 
' incorporate<l members of the Eapnodiacea'*, Aiirhia, 
and a species from t'he Fungi imperfeeti. Tlit‘ siHtond 
paper .records a large iiuml)er of results from cultural 
experiments with all types of sooty mould fungi. 
They are all shown to recfuire diflertmt o]')timu 2 n 
■'concentrations of specific earltohydrates and nitrogen, 
■and this fact may exjilain their distribution on plants 
attacked by woolly aphis or greenfly. Mloney-dew’ 
.secreted by these insects consists of dextrin and othf'r 
specific, complex carbohydrates, along with protein 
material. 

Chinese Loess Deposits 

Observations by Prof. O. B. Barbour on tbo 
loess of North (’hitia {(retMjniph, July 1935) el«‘ar 
up some points in regard to the iiatun^ and origin 
of the Chinese loess. The tiTin loess has beiui em- 
ployed to ernbratM* thr(M‘ types of surface deposit . 
Loess accumulated during tlr^ Alalan 
cene) stage of aggradation, which is gi'iierally 
imbedded, over much of the North Cliiiia highlands 
rests on an older de].)osit. having certain distinct ivt^ 
features. This dtposit is more clayey and has a cruder 
layer structure. The thick layers are more* locssic 
in character, darker ill colour and xovy lik<‘ the 
uppcT Malan loess. It would appear that these layers 
represent a succession of soil horizons from wdiich the 
soluble material was leached, and the arrangement 
suggests that deposition was interrupted by long 
intervals during wdiich tlie su.rfa.ee was exposed to 
weathering. This series of deposits Prof. Barbour 
terms banded loessic loams. Still older is a series of 
red clays referred to the Pontian stage of the early 
Pliocene, These are associated witli a less rugged 
topography than that of to-day. Clumiical and 
mechanical analyses of tlie material show(‘d that the 
teolian process tvas dominant in tlie depositiiai of t 
Malan loess and the banded loams. Ih'of. Ikirliour 
goes on to try to correlate tliese di^iosits with climat ic 
changes. The general conclusions point to warm 
semi-arid conditions in tiu‘ lower Plioc(uit\ wiiU 
increase of rainfall in the middle of tlu' pialod and 
cooler and drier conditions at its close. At- tlit‘ end 
of the lower Pleistocene, a milder and dain]K‘r climale 
(Choukoutien stage) was followed by the eold stani- 
arid Malan stage, which gave wa 3 r to pri^sent eriu- 
ditions at the close of the Pleistocene. 

Weather Cycles and Droughts 

In a paper read before tlie American Meteorological 
Society in June, Mr. Halbert P. Cdllette attributes 
the recent severe drought in the United States to 
the coincidence of the minima of several long cycles 
of rainfall. The most marked of these is about 
152. years in length, with an amplitude of 25 per 
cent ; he finds this cycle not only in New England 
rainfall but also in the Nile floods, the tree rings of 
pine and Sequoia in Arizona and California, and the 
annual ‘varves’ or clay lamime deposited during the 
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retreat of the last ice sheet in Canada. He considers 
that this cycle also determined the succession of 
halts and rapid retreats of the ice sheet in Finland. 
Judging by the evidence presented, the cycle of 152 
years is probably real, and is important in geo- 
physical phenomena ; but the method of periodogram 
analysis adopted is not mathematically rigid, and 
the shorter cycles tabulated rarely agree with those 
found in meteorological data by more exact methods. 
A novel point is that each cycle is supposed to go 
through a ‘cycle of amplitude’ of many times its 
own length, that of the 152 year cycle being estimated 
as 1,825 years, but for the shorter cycles at least 
this apparently represents merely the ‘beat’ with the 
amiuai cycle. 

A Recording Manometer 

Paper No. 91 published by the Safety in Mines 
Research Board is entitled “A Recording Manometer 
having Low Inertia”, by G. Ailsop and H. Lloyd. 
The principle of this manometer is the use of a 
thermionic valve connected to an oscillograph, which 
records the displacement of a small diaphragm ex- 
posed to transient pressures such as are produced 
by explosions. Various improvements on the original 
type are described, and it is shown that this mano- 
meter, %vith. small variations, can also be used as a 
dynamometer. The appliance appears to be quite 
satisfactory, but is tolerably expensive, and is not 
likely to re^place ordinary manometers for every- 
day work in mines, in which explosion pressures do 
not have to be measured. For measuring such 
transient pressures, especially where the cost of an 
appliance does not enter into the question, this 
ingenious manometer appears to be cjuite satisfactory. 

Kiln-drying of Wood with Ozonised Air 

This problem has recently been discussed by S. N. 
Kapur {Indian For, Bee., 20, Pt. 13. Delhi : Manager 
of Publications, 1935), The method consists in drying 
wood in an atmosphere containing small quantities 
of ozone, and is based on the assumption that the 
constituents of the wood during the long periods re- 
quired for air-seasoning are subject to slow oxidative 
changes, wdiieh transform the sap contents chiefly — • 
and according to some authorities the wood substance 
as well — into more stable compounds, thereby making 
tiie wood less liable to shrink and swell with changes 
in the humidity of the surrounding atmosphere, and 
consequently, more suitable for high-quality work. 
In summing up the results of his investigations, the 
author says that woods containing oils and oleo- 
resins, which are difficult to ‘kiln-dry’, are in no way 
benefited by the addition of ozone to the circulating 
air in the kiln ; that the addition of ozone to the air 
in the kiln does not accelerate the rate of drying of 
either resinous or non-resinous woods ; and that 
timbers dried in an atmosphere of ozone, that is, 
‘artificially aged’, do not show any greater stability 
towards changes of atmospheric humidity than. those 
dried in a kiln without the addition of ozone. 

Structure of Platinum Compounds 

The structure proposed for platinous compounds 
of the 4:-covalent type [Pt a^b^] by Werner was that 
the valencies have a planar arrangement. A test of 
this, and a differentiation between a planar, and a 
tetrahedral arrangement of valencies, is provided by 
substitution . derivatives of . Kisethylenediamino- 
platinous salts, Pt] X 3 . Diphenyldimethyl 


derivatives Tiave been prepared' by W. H. Mills and 
T. H. H. Quibell (J. Chem. Soc., 839; 1935), and the 
optical activity of the ; compounds leaves little doubt 
that the planar configuration proposed by Werner 
is the correct one. The salts investigated proved 
capable of resolution into antimerie optically active 
forms showing a high degree of optical stability. The 
regular tetrahedral arrangement of valencies is ex- 
cluded, and there are no reasons for infe^rring a 
pyramidal rather than the more symmetrical planar 
configuration. The planar arrangement of the 
platinum valencies with the intervalency angle of 90° 
is also shown to give rise to a practically strainless 
ring, whilst an arrangement with a tetrahedral 
valency angle would give rise to a very considerable 
strain in a 5-atom ring composed of carbon and 
nitrogen atoms and one 4-00 valent platinum atom. 

Einstein^s Gravitational Equations 

We have received a very brief letter on this subject, 
dated June 2, from Prof. J. Ghosh ; to make it 
intelligible to a wider range of readers it seems 
advisable to incorporate it with some references to 
Einstein’s own work. The gravitational equations 
originally proposed, namely, 

Bifii ^QimF = 

represented a law of conservation such as that of 
momentum or mass and energy. Moreover, the left- 
hand side of the eciuation arose naturally in at least 
two mathematical processes. In spite of this, Einstein 
later {Math, Ann., 97, 99 ; 1927) gave electromagnetic 
and cosmological reasons for suggesting that the 
coefficient J should be replaced by J-. Prof. Ghosh 
{Z. Phys., 85, 511 ; 1933 ; and 94, 411 ; 1935) has 
investigated the solutions of the new equation in 
four cases, corresxDonding to empty space, a single 
particle, an electron, and a rather more general 
system with radial s^mimetry. The results all contain 
a term belonging to de Sitter’s world. Thus the new 
field equations automatically involve the cosmo- 
logical constant, which is usually introduced as a 
special hypothesis. It is desirable* that Prof. Ghosh’s 
work should be extended to a more general distribu- 
tion of masses, but this appears to be difficult. 

Changes in the Spectrum of y Cassiopeiae 

The sjiectrum of y Cassiopeiae contains hydrogen 
lines each made uj) of double emission lines super- 
imposed on a broad absorption line. Unlike many 
such stars, the spectrum had been considered 
to be always the same until recent observations by 
Dr. W. J. S. Lockyer showed that the two com- 
ponents of each of the double emission lines went 
through regular changes of relative intensity. This 
brought the star into line with other bright hydrogen 
line stars, most of which show similar changes. Later 
observations described by Dr, Lockyer {Mo?i, Not. 
B.A.S., 95, 520), however, show a most unusual 
type of change in these lines. The red component 
of each double had faded right out in March 1934, 
after which the remaining single emission lines (at 
that time forming the violet components) moved 
across to the position of red components, and in 
November new faint violet components appeared, 
the lines being again double^ but with strong red 
and faint violet components. Such a change is 
believed to be unique in the history of sucli stars, 
and is difficult to explain by any' of the current 
hypotheses. 
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Native Iron from West Greenland 

By, Sir Harold Carpenter^ F.R.S* 
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iron. By the kindness of Dr. L. J. Spencer, I have 
recently been enabled to investigate a sample which 
is contained in the collection of minerals in the 


ISTatnral History Miisenm,. 

The iron was found to be friable and somewhat 
oxidised. When crushed, it was seen to consist of 
grains of metallic matter which were apparently 
cemented together by basalt and oxidised material. 
As it was impossible to drill a sample, a piece of it 
was ground in a percussion mortar and after screening 
the powder the metallic matter was separated from 
the residue with a magnet and then analysed. The 
sample thus obtained was contaminated with a little 
oxidised material, but the results shown in the first 
line of the table below give a good approximation to 



the composition of the metal, 


Ovifakiron 93-9 

Mellor’s analysis 95 '15 
Meteoric iron 90-85 


Ime of the table represent 


by 0. 0. Farrington (Mclior, p. 520 ). It will f)o 
that the carbon content of the Ovifak-injii is urmtiy 
in excess of that found in meteoric iron, wliile its 
nickel content is considerably lower — in find’ the 
maximum nickel content of this iron, iirnuoiy, 
2-55 per cent, is well below th(‘inininunn for nit‘teori(' 
iron, which according to Mtdior is about 5 per cent. 

A small piece broken from the smD,|>le Wiis gi'oiuiti 
and polished for microseo]3ic examination. 'W'hen 
etched with l.per cent nitric acid in alcohol, the 
structure was found to consist mainly of a massive 
white constituent in a finely divided duplex matrix, 
in which there were thin needles and bars w^hicli 
appeared to be of the same material as the wliite 
constituent (Fig. 1). Here and there in the specimen 
irregular white patches occurred, scattered through 
which were small particles that appeared to be of 
the same phase as the needles (Figs. 2 and 3). At 
high magnification the duplex constituent was re- 
solved into a globular type of eutectoid structure 
(Fig. 4). When the specimen was etched with a 
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boiling solution of alkaline sodium picrate, the 
massive white constituent and the needles and bars 
were stained brown, thus proving them to be 
cementite (cf. Figs, 5 and 6, which represent the 
same areas as Figs. 1 and 3). The duplex matrix was 
very lightly etched, which is consistent with the 
view that it is the eutectoid of ferrite and cementite, 
and the irregular white patches appeared to be 
segregated areas of this mixture. Constitutionally, 
therefore, this ‘iron’ is a high-carbon nickel-cobalt 
steel. 

The microstructure of the metal is altogether 
different from what would be found in an alloy of 
this composition which had solidified from the liquid 
state, and the question arises as to how it has been 
formed. The following view is accordingly put 
forward. The metal, which may originally have been 
carbonless, has been heated to a temperature probably 
in the neighbourhood of 900"^ C. in contact with 
carbon or more likely with carbon monoxide. This 
gas may have been produced by the combustion of 
lignite, beds of which occur on the island. Indeed 


it is possible that the metal has been produced from 
iron oxide which was first reduced by the gas to 
metallic iron and then carburised. The crystalline 
masses of cementite were formed in this way, but 
before the whole of the iron had been converted into 
the carbide, the temperature began to fail and the 
supply of carbon monoxide probably ceased, perhaps 
because of the exhaustion of the source of carbon- 
aceous matter. At this point the alloy consisted of 
crystalline cementite and gamma iron saturated 
with carbon, that is, austenite containing more than 
1 per cent carbon in solid solution. As the tem- 
perature fell, needles and bars of proeutectoid 
cementite crystallised from the austenite until the 
eutectoid temperature was reached, when the remain- 
ing austenite changed to the finely divided globular 
type of pearlite seen in the micrographs. The 
segregated areas may have been produced by slow 
coalescence of the cementite in the eutectoid during 
geological ages. 

I wish to acknowledge the assistance of Mr. C. W. 
Dannatt and Dr. M. S. Fisher in this work. 


Economics of Air Transport* 


report on the Economics of Air Transport 
JL in Europe, recently submitted by M. Henri 
Bouch6e to the special sub -committee of the Air 
Transport Co-operation Committee of the League of 
Nations, appointed to study the constitution and 
operation of a main network of permanent air routes, 
affords a dismal picture of the frustration of science. 
The report shows clearly that such free competition 
as exists in Europe to-day is chiefly competition in 
paying out subsidies. The waste and inefficiency in 
aviation which result from this commercial aviation 
are difficult to parallel. In the three years 1930-32, ‘ 
subsidies for aviation cost the European taxpayer 
about 2,000 million francs. Even in 1933, only four 
companies in Europe had advanced even half-way 
towards paying their wa 5 ^ At the end of 1932 British 
enteiprises were nearly two thirds of the way, German 
enterprises only two fifths, French enterprises one 
fifth, Italian enterprises one fifteenth and air trans- 
port in Europe as a wTiole nearly one third. 

In regard to actual use made of different air routes, 
the figures given in the report show the startling 
supremacy of the London-Paris air route, which in 
1932 carried 5274 t. Ion. per km. of line, its' nearest 
rivals being the Amsterdam -London route with 744 
ton km. and the Paris -Amsterdam with 623 t. km. 
On certain routes, such as the Venice -Brindisi route, 
the figures are as low as 21 t. km., while financial 
returns indicate even more strikingly the supremacy 
of the London-Paris route, which shows more tonnes- 
kilometres utilised than the whole of the Belgian, 
Swiss, Czechoslovak, Polish, Swedish, Danish, Finnish, ' 
Austrian, Hungarian, Yugoslav and Roumanian 
services put together. 

M. Bouch^e points out that if the aircraft of Great 
Britain and of Finland carried a complete load, they 
would no longer need a subsidy, while the aircraft 
of the Netherlands would be independent if they were 

Econtunics of Air Transport. By Henri Bonch^e. Air Transport 
Co-operation Committee, League of Nations. (London: George Allen 
and Unwin Ltd., 1035). 


loaded to 75 per cent of their capacity. These figures 
prove that, from an economic point of view, certain 
lines are already operated very efficiently, and indicate 
that unsubsidised air transport in Europe is a matter 
of efficient technique and sound organisation. The 
obstacles to co-operation and efficiency are mainly 
political, and the relatively short distances flown in 
Europe will illustrate this point. They do not afford 
the decisive advantage which is possible in long- 
distance flights, and the system, as M. Bouch5e 
remarks, is far more of the nature of propaganda 
than economic utility or the fulfilment of permanent 
needs. While surface traffic does not provide fast 
transport in Europe, the area is suitable for fast day- 
time flying, and that part of it which is most 
economically active will soon be a single territorial 
district which a fast aircraft* will cross in half a 
day’s day-time flying. The present services do little 
to meet the need for fast transport. Equally important 
is the question of giving air transport the freedom 
which is natural to it. 

M. Bouchee calculates that, by rationalisation of 
European aviation, the whole of the present traffic 
could be carried with a quarter of the present 
European air fleet. Redundant or grossly uneconomic 
lines could be closed down and others at present 
non-existent could be set up. Air transport in 
Europe needs to be considered as a public utility 
service in the same way as the Postal Union or the 
International Sleeping Car Company, and the realities 
of the situation faced, so that aircraft no longer follow 
routes imposed on them or keep to Customs aiiports, 
‘corridors of approach’ or ‘prohibited zones’. The 
question, M. Bouchee concludes, is a political one. 
It cannot be solved merely by experts. Some form 
of internationalism is necessary if the present 
subsidies in Europe are to multiply direct and fast 
air services across territory better equipped and more 
freely accessible. In itself, the close co-operation 
essential might make a decisive contribution to the 
moral unity of Europe. 


International Conference on Folk Dancing 


eoliferoiiee on folk lianeing which forme<i 
A part of the proceetliiigs of the liittJruational 
(European) Folk Dance held in London on 

July i5--20 under the an:^piees of the Ihiglish Folk 
Dance Society and the Hritiish Natiotnil Fotninittee 
on Folk Art«, met at Cecil Sharp House, Regent’s 
Park, London, under tiie elinirinanslup of Prof. 
John L, Myres. One session was held at the Pluenix 
Theatre, Charing Cross Road, for tht‘ exhibition of 
einematograph, films and lantern slnles illustrating 
the Morris and kindred dances and Dutch traditional 
dances. 

The communications submitted to the confereiici‘ 
iiumbered fifteen. It was thus pONsibl<% by adhering 
more, or less closely to a Bxed timi*-tablt\ to allow 
ample op})ortunity for discussion and illustration by 
dance (lisplays. The majority of the ]ia})ers w(*re 
concerned with t}u;‘ description of spec'iHe forms of 
national or regional tlances ; oiu" by Mr. Rodm^y 
(taliop dealt with the principl<\s au<l metho<ls of 
recording folk tlances, and the rt‘mairid(}r discussed 
on broader lines questions of interpretation arising 
out of the comparative study of the dance as a 
popular mode of emotional anti lestlietic expression 
among European peoples. 

Of the communications of a more genenil character, 
that with which the conference o])eued, by Dr. Elise 
van der Yen Ten (Netherlands }, on some aspects of 
the folk dance in various stages of the development 
of folk art, with the discussion which followed, was 
of importance for its clear-cut formulation of the 
relation between the scientific study of the folk dance 
and the revival of folk dancing as a means of indivi- 
dual, social and national expression. The author 
classified the folk dances of Europe according to the 
place they now fill in the life of the people, pointing 
out that while in eastern Europe they are still a 
living form of art, in central Europe they are dying, 
or oven, as in modern Derma, ny, liave virtually 
become extinct ; but in north-’western Europe they 
are a revuvcal art, largely owing to the work of Cecil 
Wharp (of w^luch an account was gi\‘en by Mr. Douglas 
Kt'nnedy, director of the Englisli Folk Dance Society, 
at a kiter stage of the conference). 

It was laid down as a definite principle by Dr. van 
der Ven Ten and also by speakers in the discussion 
wdiich followed the paper, that scientific study of 
the forms of the dance and its significance in the 
life of the folk is an essential condition of successful 
revival. . .Both, in Germany and in Sw’'eden, ,it was 
pointed out, such study had been found the essential 
preliminary in the revival of forms of the dance 
“'S^hich would give full plaj^ to the development of 
individual ancl national consciousness. 

Dr. Ckirt Sachs (Paris), in dealing with the sym- 
bolism of- the dance, also stressed the inqDortanee in 
folk dance Xpvival of study of the meaning or purpose 
of the primitive dance, whicii survives in the folk 
dance, althoii^^i forgotten. The primitive dance, not 
being entirely '>tBsthetic in origin, is on one hand 
a response to an\ internal physiological and psycho- 
logical urge whichVaises the performer to an ecstatic 
magical plane, forms and associa- 


tioiiH with iuat<’rial Kyinl«»h, mpJi tli«* yiirLuid aiei 
the bfitige, by iiiiiuirr\ or nliP !< tM,»l 

symbolically to a cuiniiiiHi ion in tlw pruiimf lun uf 

fertility. 

Among coiimiunieai ions tltniling uilli miiioiiu! nr 
regional forms of 1 1 a* dance, >ucli as that, fur example, 
by Mile. Louise Wit’/ig (Zurich) «>ii the Swiss folk 
dance and its signilicarice in tlio rc\'ivnl of nira! 
cuittire, and Prof. C’esiira Ebrenkrontz-Jedrzejowicz- 
kowa on Polish wediling eii'^foins, rcferiuice was 
made to the re<dprt»cal borrowing beiweon con ri and 
peasantry. Suvli borrowing wa< also sliimii by ^liss 
Violtd Alford to have atleeted the cdiameter of the 
Morris dance. In her study of tli«‘ Morris and tin* 
yforisca, she argut*d that the Morris was 

alTected by tlie fashion for tla^ Moors, which was 
r<‘sponsibIc for the dari<*ers* black fiii*es, and, lieforc 
the uanr» ‘Mc»risca\ or ‘'^Corrisk was applied 1t> it, 
it hml once irtdonged to a |>re»rhristiaii European 
group of daticcs w'bieli weft? {'onnected wdtb a sacred 
animal. 

An alternative vit*w of the origin of tht‘ swortl ami 
stick dances, to which Miss Alford had referred, was 
put foiward by Dr. Ricliard Wolfram (Vienna), who, 
elaborating from extended observation, especial!}' in 
South Germany, a theory propounded four yearn ago, 
argue<l tliat these and associated ‘chain claiicjos’ are 
a dramatisation of an initiation ceremony. Ho relied 
largely on the evidence of the association of such 
dances with secret societies ; but, in the discussion 
which followed, reluctance was shown to accept his 
views as an exclusive or generally applicable 
interpretation, wdiile a further obstacle to acceptance 
was the 'fact that there is no e\'idenee in initiatory 
rites of the seasonal element insejjanible from tlie 
sword and cognate dances. 

Among tlie numerous points of interest wlticli 
emerged from the eominunirarions of a muro purei}' 
descriptive character, ref'reriee can he inado here to 
one or two only- — sueii, for i'xamphu jis ih«‘ rota- 
tion b(dw(>en musie, song tuai dancM* in Xorvu}’ 
(Dr. O. M'. {SaiKh'ik, Oslo), the priniiti\«- fiiauio 
of the hobby horsi* of tii«‘ Lalusari of Ruiuania 
(Prof. R, Vuia, (Miij), and the taboos on paHnesxhip 
in the dance betwt'en ctu'tain indivuduals, \arying 
with the stage of the ])rocoodinus, in tiio danros 
■which accompany w(‘dding i*erenionios of It^land. 
as described in tlie eomnuinicatitin to whicIi referettco 
has been made above. A nunarkabk' I'vt'h' *4* folk 
dances from Holland and tii<‘ rites w ith which t hey 
are associated was shown in a eiiiema-tograplj him 
by Dr, D. J. van der Yen. These rangtxl from 
children’s processional customs to obsolescent iiaiici's 
now performed only by the older folk in lo^epiug up 
the practices of their younger days, and to tlie livinu 
customs of the Harvest Home, or tin* midsummer 
bonfire and aceompainung battle, or the reinarktihie 
and characteristic Dutch feat of dlag waving', a. 
combination of calistlienies and juggling, which on 
account of its associations with folk ft‘sti\ui.ls, as well 
as its action, may well link up, as Dj*. van <ler Ven 
mamtains, with the, fertility magic? of the other 
peasant customs which he describiHl. 
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South-Eastern Union of Scientific 
Societies 

Annual Congress 

T he fortieth annual congress of the South- 
Eastern Union of Scientific Societies was held 
at Bournemouth on June 26-29, under the presidency 
of Prof. A. C. Seward, Master of Downing College, 
Cambridge. 

In his presidential address. Prof. Seward took as 
his subject “The Herbarium of the Hocks”. He 
invited his audience to accompany him on a journey 
to a partially reconstructed forest of the Tertiary era. 
The Miocene Mascall flora of the John Day Basin of 
Oregon shows a close resemblance to that of the 
present-day Hedwood Forest belt, although the 
former is many miles north of the latter. During the 
Oiigocene period, Redwood forests very similar to 
those of California to-day have left traces in the 
Bridge Creek flora of the Crooked River Basin, south 
of the John Day Basin, and amongst other elements 
of this, for the most part dicotyledonous, flora is an 
Asiatic element showing relationship with Chinese 
plants. A similar flora to the Bridge Creek flora is 
found to have a wide range, since it occurs in Switzer- 
land, Greenland, Siberia and Manchuria, but it is 
now confined to a narrow belt on the coast of Cali- 
fornia and Oregon. The Goschen flora of Upper 
Eocene times is another flora that differs widely from 
modern floras in corresponding latitudes. The view 
that these floras owe the members that they have 
in common to a southward migration of the parent 
I plants from high northern latitudes has been con- 
i firmed in recent years. There must be a common 
1 origin for the similar living floras on both sides of 
‘ the Pacific . Fifty -nine per cent of the genera of the 
j Goschen flora are recorded from Cretaceous beds in 
I the northern hemisphere where now is an arctic 
! climate. Prof. Seward suggested that perhaps the 
i Cretaceous ancestors of Tertiary plants were more 
tolerant of low temperatures. The ring of Tertiary 
floras that girdles the polar regions shows a decline 
of climate as compared with those of Cretaceous 
times. The Mull flora has much in common with that 
of arctic lands, and this with the other Tertiary flora 
represented by the inadequately-studied flora of 
Boiirnemouth show' that there were then two distinct 
botanical provinces. 

In the Arclueological Section, Mr. T. D. Kendrick 
spoke on “Early 'Christian Art in the British Isles”. 
Mr. eJ. B. Calkin demonstrated that prehistoric 
Boiirnemoiitli was full of interest. He has made a 
large collection of pottery and flint implements, 
wdiich for want of a public museum are not available 
to the general public. His story of Bournemouth 
began with prehistoric man’s implements found in 
the gravels betw^een that towm and Christchurch. 
Whilst there is no evidence of glacier conditions, the 
area was abnormally cold during parts of the Pleisto- 
cene era. xAciieuleaii man lived here before the 
gravels w^ere laid down, which were due to subsidence. 
At one time the area contained more than a hundred 
; barrows. Few . have been properly' excavated, an 
.. exception' being, those of Hengistbury. Strangely 
' . enough, scarcely a single barrow faces Poole Harbour. 
Ten drinking beakers out of eighteen for the whole 
of Hampshire have been found in the district. Two 
food-vessels have come from Swanage, associated in 


each case with a human skull. In one Bronze Age 
site more than a hundred urns came to light, although 
most of them had been destroyed. An early Iron Age 
culture was found in Long Field, Hengistbury, cor- 
responding with that of Hallstatt on the Conthient. 
Mr, Calkin exhibited many of the remains to w’^hicli 
he alluded in his paper. 

Prof. R. J. Tabor and Prof. M. C. Potter read 
papers of a botanical nature. The Rev, F. C. R. 
Jourdain spoke on ornithological progress during the 
past fifty years, and commented on the new nomen- 
clature that he and others were successful in bringing 
into effect, and on the increased study of bird-life 
as shown by the British Ornithologists’ Union, now 
numbering more than 400 members, although it 
commenced in 1858 with twenty members. Some 
attention was given to the modern recognition of 
races of birds as well as species. “If the breeding 
ranges of two forms overlap or coincide and yet 
remain apart they must be species ; if on the other 
hand they are obviously closely allied and yet replace 
one another geographically they are races.” The 
hooded and carrion crows are distinguishable at a 
glance, and although they as a. rule have different 
breeding ranges, there are places in Scotland, Ger- 
many and Russia where they interbreed. Mrs. K. 
Grant spoke on “Migration of Butterflies” and 
showed an exhibit from the entomological depart- 
ment at Rothamsted. 

In the Geological Section, Dr. H. D. Thomas 
made out a good case for certain lines of evolution, 
or trends, in respect of fossil foraminifera and other 
lowly forms of life. A lecture by Lieut, -Colonel C. D. 
Drew on “Recent Excavations at Maiden Castle’^ 
was followed by a visit under his guidance by about 
seventy members to the earthworks. Here the 
cutting into the filled-up ditch, which had yielded 
neolithic evidence, was seen and also the remains of 
the Roman temple, round which were strewed innumer- 
able roofing- tiles. Reference should be made to the 
small bronze bull which was found, with the upper 
parts of three human figures on its head and 
back ; this was afterwards seen in the Dorchester 
Museum. In the museum was noticeable a large 
area covered with Roman tesselated pavement, 
laid down as originally on the floor of a Roman 
villa. 

Dr. Vaughan Cornish gave one of his delightful 
talks on “Scenic Amenities in Town and Country”. 

Visits were made to Corfe, Littlesea, Beaulieu 
Abbey, Poole Pottery Works, Wareham, and other 
places of scientific interest, whilst on the social side 
of the Congress, the Mayor and Corporation gave the 
Union a civic reception at the Pavilion. 


Educational Topics and Events 

Edinburgh. — Sir Charles Sherrington has been 
appointed Gifford lecturer for the years 1936-37 and 
1937-38. 

At the medical graduation ceremonial on July 17, 
the honorary degree of LL.D. was conferred on Prof. 
A. K. Richards, professor of pharmacology in the 
University of Pennsylvania. 

Leeds. — ^Mr. H. S. Clough has given £250 towards 
the erection of an observatory to house the telescope 
and other astronomical instruments recently pre- 
sented by Mrs. Bolton of Bramley. 
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London'.— T he follow big api>oiiitments have Imn 
made : Dr. James WhiOis, siriee 1923 lecturer in. 
anatomy at the Chllego of Medicine, ISTewci^tle-on- 
Tyne, to bo re^idt'r in anatomy (Guy’s Hospital 
Medical School) as from October i ; Dr. Jerzy Neyman, 
since 1927 lecturer in mathematical statistics at tlia 
Ccmtral Collego of Agriculture, Warsaw, and ' also 
since 1928 head of the Biometric Laljoratory, Ncncki 
Institute, Warsaw, to be^ reader in statistics (Uni- 
versity College) as from October 1. 

The title of professor of statistics in the Univemity 
has been conferred on Dr. E. S. Pearson, in respect 
of the post held by him at University College. 

The Sir George Jessel studentship in mathematics 
for 1935 has been awarded to Mr. A. E. Chapman, 
of University College. 

Mr. E. P. Stibbe, senior demonstrator of anatomy 
at the London Hospital Medical College, has been 
appointed to the University readership in anatomy 
tenabk) at King’s College from Getober 1. 


Prof. A. Norm an Shaw has been appointed head 
of the Physics Department and director of the 
Macdonald Pliysics Laboratories at McGill University, 
Montreal, in succession to Prof. A. S. Eve, who lias 
retired. 

A 'Sabbatical Year’ for ' university teachers is a. 
notion that has obviously much to recommend it,' 
but it has failed hitherto to gain effective acceptance ■ 
in ' Great Britain as a feature of university policy. 
In a statement recently submitted on behalf of the 
Association of University Teachers to the University 
Grants Committee, it has been urged as a “highly 
desirable reform” and in an article by Mr. G. P, H. 
Harker, of University' College, Cardiff, published in 
the April issue of the Universities Review^ the case 
for it is argued with considerable force. The writer 
quotes Bertrand Russell’s “Every university teacher 
ought to have one year in every seven to be spent 
in foreign xmiversities . . .” and points to the 
spectacular rise of America to the front rank in so 
many fundamental branches of thought and action 
as attributable in some measure to American imi- 
, versities .encouraging the members of their teaching 
staffs to do this very thing, English universities are 
more or, less aiitoiiomous, and are proud of the fact, 
'.but, they suffer, especially the smaller ones, .from a 
correlative tendency to isolation. During vacations 
the average imive,rsity teacher, except for spells of 
, necessary relaxation, divides his time between private 
, wo.rk for supplementing his income and the prepara- 
tion of lecture courses for the ensuing session. More- 
over, only a lengthy stay abroad, and that not 
during vacations, can g,ive any real insight into, 
universities hi anotlier country. 

The Tennessee Valley Authority has provided for the 
world an object lesson in the operation of a planned 
economy without recourse to compulsion. The 
salient\featiires of tliis vast undertaking are already 
widely ^nown in Great Britain thanks to the recent 
publication in The Times of special articles by Prof. 
Julian Huixley. An account of its more specifically 
educational aspects is given in School Life of March 
under the heading “A Ke-w Frontier in Education”. 
The authorimy assumes towards its labour fore© 
Tesponsibilities ‘ more like tliose of the head of a family 
than the mere ca^^h nexiis of the paymaster. It charges 
itself with the'^Xorganisation of an environment 


suitable for a civiiised life. In its I raining 

programmes it hits grappled siicccssfitily with tin* 
<liillculties of providing ample bmilities ff>r iiistructioii 
for employees without ilisorgaiiising the work on 
wdiieh they are engaged. TIh^ lionniil working hours 
are 51- hours a clay for six days a wec‘k. For the men? 
talented workers o|>pori unity is jirovidcHl for changing 
eveiy five weeks from one* to aiiofluT of tc*ii tiifft*rrnt 
t\q)e.s of work. The initluu'ity lias «*reah*d ii civil 
service of its own In whieh ii|iptunt.nn*ntrt are, it is 
stated, nnwh* on the basis of only. This 

would-bo Happy Ihilley eovt^ra 40, Odd Rrpiart? rnili*s 
and some six million ]>eople an* or will be affeetiHh 


Science News a Century Ago 

Death of Gilbert Thomas Burnett 

Ok July 27, 1835, at tin* early age of thirty-fn'C 
years, Gilbert Thomas Burnett, the first professor of 
botany in King’s Uolk‘gc‘, ].*ondo!n died, worn out 
by “multiplied litiTary, lecturing and prtdessioind 
.labours”. Tlie son of a .London surgeon and born on 
April 15, I80(h Burnett began the study of meiiieine 
at fifteen years {d'age, and, aHtu* eommetwdng pract ice 
as a surgeon, gave had.urcs on medieal and. general 
botany at the Great Windmill Htn*et Htdjool of 
Medkdne. lb* frecunaitly liTtured at the Royal 
Institution, gave a course at Hi. Cksirge’s Hospilal, 
and in 1831, on the. opening of King’s C’o!legt% was 
appointed to the chair of botany. At the tirrir* of‘ his 
death he was also professor of botany to the Apothe- 
caries’, Society. His “Oiitlinos of Bot-any” in Iavo 
volumes appeared Bliortly after his death, wliile a 
large series of “lUustratioiis of Useful Plants Em- 
ployed in the Arts and Medicine”, which was puh- 
' dished during 1840-49 with d.rawmgs'.by his sister, 
contained text chie,fl:y by Burnett hi,mself. 

J* D. Forbes in the Pyrenees 

Another entry from the “JoiirnaF’ of Forb<-*s 
during his visit to the Pyrenees in 1835, dated July 
20, said : “I left Luz on foot at half-past five, for 
Gavarnie. . . . Be,yond Gedre, wliere we brt^ak- 
fasted, I found in accordance %vitli the ai*c‘urafc' 
account of Cliarpentier, magriiliceiit i*r\*stnHise{l 
limestone in the granite : tlie granite I'lere, like* that 

■ of Heas, is altogether a strange rock", iind ofteii 
passes into a slaty structon\ beeoiniug giitlss, or 
mica slate, dxesides enclosing masses of these I'oeks, 
and forming an absolute breccia. But viiert* crystal- 
line, it seems to me never stratified ; the lissuri*s uiai 
the flat surfaces tliey lea\'e Ciui iiCAa*r be ti’aeed ro 
any distance, and wdien they disa|)|)ear, are as oftm 

. at right angles to the forme*!* as not. The aj>pc*ariuu*e 
of vertical stratification is often caused by tlie rain 
courses, as in the valley of the R«-‘uss iit Ht, Gothard, 
to some parts of which this x-alley lias a great re- 
semblance. ...” 

Berzelius in Paris 

On July 31, 1835, The Times mmomicc^d that “The 
. celebrated cliymist M. de I3erze!ius has just arrived 
' in Paris. He is accompanied by one of his former 
pupils M. Dahestraeno, professor of eliyinistry at' 
Stockholm. It is the intention of tht'se two savans to 

■ remain in Paris until the beginning of Heptombet, 
. when they will set out for Germany, to be present at 

the, meeting of the naturalists at Bonn.” 
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Societies and Academies 

■Paris"' 

Academy of Sciences;, June 12 (O.i?., 200, 1997-2044). 
Hen-bi Deslandbes : A simple and general .relation 
of the molecular spectrum to the electrons and rings 
of eieotrons of the .constituent atoms. ■Jean Rey : 
The , energy yield^, .of „ thermo -compressors.' The 
importance of its definition. David 'Wodkowitsch : ■ 
The conoid of Plticker. Jean Lebay : ' The problems 
of . conformal, representation of Helmholtz: the 
theory of [ships’] wakes and bows. Jean Mabiani : 
The general sign'l' cation of the macroscopic theory 
of 'fields. A. A. GtJNTZ and D. Beltban : .The 
influence of H+ ions in the phenomena of reduction 
and hydrogenation. The view is put forward that 
the attraction of the H+ ions and the electrostatic 
repulsion of the nuclei suggests that the H+ ions 
present in certain media may possess the property 
of preactivating a large number of molecules pro- 
ducing catalysis and syntheses, Mlde. Suzanne 
Veil : Contact batteries and the effect of short- 
circuiting them. Marcel Sebvione : Some phe- 
nomena of cathodic phosphorescence. Comparison 
of the cathodic phosphorescence of precipitated and 
natural calcium tungstate (scheelite), showing the 
effect of the crystalline state and of the addition of 
traces of silver on the plienomenon. Leon and 
Eugene Bloch : Research on the regularities of the 
Cu III spectrum. Martin Battegay and Eugene 
Riesz : The di-aiithraquino,nylguanidines. Joseph 
Wi.EM,ANN ; The synthesis and constitution of a 
dimethylhexite. Antonin Lanquine : The relations 
of the Saint -Maximin (Var) Trias with the south- 
eastern termination of the Sainte-Victoire chain and 
with the eastern termination of the Olympe chain. 
Robert Peebet and Jacques Boubcabt : The lavas 
of Adrar and Asger. Jacques Fbomaget : The 
discovery of new evidence of the upper marine 
Trias in the Haut-Laos synclinal. Mlle. HELiiNE 
Aelaud : The Turonian of the neighbourhood of 
Cassis and the Cretaoean movements in western 
Provence. Marcel Cormier : Hydrocyanic acid in 
Pyrocydonia WinMeri, Similar to the parent quince 
tree, the hybrid Pyrocydonia WinMeri furnishes 
hydrocyanic acid, existuig in the plant in the state 
of heteroside. The proportion of hydrocyanic acid is 
about seven times that found in the parent quince. 
Henri Colin and' Henri Belval : The giucides 
of flour and dough. Basils Luyet : Huclear struc- 
ture studied in vivo by the method of ultra-violet 
.photography. The resolving powmr of the microscope 
can be about doubled by using ultra-violet light with 
quartz objectives with glycerol immersion. Chromatin 
is specially opaque to the ultra-violet rays, contrast- 
ing with the cytoplasm, which is much more trans-' 
parent. The author has applied these facts to the 
study of the physical structure of the caryoplasm. 
Serge Tchabhotine ; .The localised flocculation of 
colloids in the cell by ultra-violet micropuncture. 
Louis Cotoni and Jacques Pochon : A new method 
of titrating antipneumococcic sera by neutralisation 
of the antibodies in vitro, . Alfred Boquet and 
.'. Roger Laporte : .Bail’s phenomenon and tuberculin 
intoxication. 

Cape Town 

Royal Society of South Africa, April 17. M. R. 
Levyns : Veld-buming experiments ,, at Oakdale, 
Riversdale. These experiments have extended over 
five years and have been carried out on rhenosterveld. 


The results after burning differ from those previously 
obtained at Stellenbosch. There an immediate return 
to rhenosterveld was demonstrated. In this case the 
vegetation undergoes a series of successional changes 
before rhenosterveld is once more established. 

May 15. F. G. Cawston : A second intermediary 
host for trematodes. J, V. L. Rennie : On the flora of 
a high mountain in South-West Africa. In the higher 
parts of the Alias Range, near Windhoek, the thorn- 
veld is replaced by small shrubs, several of which 
might be interpreted as relics of an older flora in 
South-West Africa. Passer ina and Stoebe plumesa 
are recorded for the first time from that territory. 
It has generally been assumed that the presence of 
certain Cape genera in East Africa and Angola is due 
to migration in former times via the eastern side of 
the subcontinent. The species here recorded suggest 
that at least certain elements of the Cape Flora 
could have reached the Huilla Plateau in Angola via 
a western route. A. Galloway : Some prehistoric 
skeletal remains from the Natal coast. J. L. B. 
Smith : The “Galjoen” fishes of South Africa, The 
Galjoen fishes are placed in a genus of somewhat 
doubtful taxonomic position. Owing to a combina- 
tion of characters the institution of a new family 
(Dichistiidae) is proposed. E. E. Galpin and E. A. 
Galpin : Some biological notes on Boscia reh- 
manniana, Pest., and Olea verrucosa , Link. W. E. 
Isaac and B. Gershill : The organic matter content 
and carbon -nitrogen ratios of some semi-aricl soils 
of the Cape Province. The average C : N ratio for 
these, namely, 10-6 : 1, is contrasted with that of 
the winter-rainfall area (15 : 1), Decreasing organic 
matter content is accompanied by a decreasing C : N 
ratio. Although the organic matter of the semi -arid 
type of soil is low, the percentage of nitrogen in the 
organic matter itself is higher than for the winter - 
rainfall series. Hydrogen ion concentration figures 
show that the semi-arid type of soil is the more 
alkaline of the two. I. Donen : The effect of time 
of picking on the chemical changes of Kelsey and 
Gaviota plums in store (read on March 20). Time of 
picking has no marked effect on chemical changes 
in the Gaviota plums. First appearance of bladderi- 
ness in all samples was noticed after about 44 days 
in store at 34°~36° F. Coincident with this break- 
down a complete reversal of the sugar equilibrium 
was observed in tlie last two pickings. In the first 
two pickings of Kelsey plums, rate of loss of sugar 
was initially high and then declined rapidly to a 
minimum. In the last two pickings it remained 
uniform throughout the observed storage life. In- 
ternal browning of the tissue, accompanied by a 
reversal of sugar equilibrium, occurred sooner in the 
early pickings than in the later ones. Acid loss was 
high when sugar consumption was low and it is 
suggested that increase in rate of loss of acid is an 
‘overdraft’ on stored acid due to insufficient supply 
of acid from oxidation of sugars. Low nitrogen and 
low acid therefore favour good keeping quality . This 
is correlated with delay in time of picking. 

■ '■■■' Cracow ■' 

Polish Academy of Science and Letters, April 1. C. 
Bialobrzeski and I. Adamozewski : The application 
of dielectric liquids to the study of the ‘bursts’ of 
ionisation caused by the cosmic rays. Compressed 
gas in the ionisation chamber is replaced by a 
liquid, such as hexane. The phenomenon is more 
distinct and more frequent. M. Centnerszwer and 
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[\ Checinski : Thermal dissociation of silver nitrite, ^ 
dissociation of silver nitrite can be represented by 
he equation 2AgN02;;± Ag + AgNO^ -h NO. The 
constants, of the Nernst equation have been deter-' 
niiiod. M. Blitmenthal and T. Checinski : Kinetics 
if the thermal, d,issociation of silver nitrite, A. 
5karski :, Enunciation of the -law of mass action in 
systems of one or .several phases, especially .from. the . 
point, of view : of the equilibrium of reactions in-., 
metallurgy; M. Hlasko and A. Salit ; Measure- 
ment of the ■ electrolytic conductivity of extremely 
dilute solutions.. Measurements can be carried out 
by the authors^ .method at dilutions down to' 10™’ 
normal, '.The, values thus directly obtained 'differ only 
•by ■.0*1-0 •2 per, .cent from the values obtained by- ' 
Kohlrausch’s extrapolation formula. The apparatus 
used in such measurements must be constructed 
entirely of quartz. K. Dziewonski, K. Bernakiewicz 
and W. Malicki : The reactions of thiourea with the 
ary la Iky Iket ones. M. Ksiazkiewicz : The zone of 
the external Carpathian klippes in the neighbourhood 
of Andryehow. (3) The stratigraphy of the klippes 
and their position in the teetonie of the western 
Cdirpathians. T. Wisniewski : Hydrilla vertlcillata 
of the lacustral region of Suwalki (northern Poland). 
T, Wisniewski and Mlle. L. (foETZEN, : The struc- 
ture of t!ie larnelhe of the leaves in European species 
of the genus Pohjtrichuni. B. Pawlowski : The final 
climax association of the Alpine stage of the Tatras, St. 
Maekowski : The infiuence of changes of the medium 
on tlie development of tlie eggs of Bofhriocephahis 
scorpii. M, Ramxtlt : The embryonic and larval de- 
velopment of the crustacean SaccMlina in media of dif- 
ferent osmotic conditions. K, Passowicz ; Researches 
on the behaviour of the daphnid Daphnia puleXy Geer, 
in liquids of different hydrogen ion concentration. 

May 6. K. Dziewonski and L. Stebnbach : New 
studies on the reactions of benzoyl chloride on the 
aromatic amines and on their products, compomids 
derived from quinazoline. J. Nowak : Origin of the 
flint in the Pleistocene of A^olhynie. M, Kamienski : 
Remarks on the Trojaga andesites. W. Feibdberg : 
Turritella scalar ia and some remarks on gasteropods 
wdth unfolded testa. W. Szafeb and Be. Jaeon : A 
lake of Pleistocene age in the neighbourhood of Jaslo. 
Mlle. A. Kozlowska : Characteristics of the forest 
associations of the mountainous region of the Cieszyn 
district; St. Jasnowski : Inheritance of some 
characters of the ear of wheat. E. Gorski : Gaseous 
exchanges in some submerged aquatic plants in the 
course of assimilation. Study of the gaseous exchanges 
of Elodea canadensis. About 30 per cent of the 
oxygen escapes as bubbles, the remainder dissolving 
in the water. The bubbles contain 50-60 per cent 
of nitrogen and about 1 *5 per cent of carbon dioxide. 
M.LLB. rEhNE, Rejment : Contributions to the know^- 
ledge of the Hepatic flora in the sub -Carpathian region 
near Cieszyn. Jan Teela : The interglacial period at 
Samostrzelniki near Grodno from the point of view 
of the results of pollen analysis, J, Zacwilichowski : 
The innervation of the hooking organs in Argulus 
foUaceiis. F, Rogozinski and Zb. Glowczynski : 
(1) The nutritive value of Canary grass seed {Plialaris 
canariensis). (2) Irradiation and growth. With animals 
submitted to a complete and w-ell-balanced food 
regime, irradiation by ultra-violet light has no in- 
fluence on growth, but if the diet is defective, the light 
exerts a vel^v 
Konopacka ; 
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Other Countries 
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Part 2). Napsal V. Oupr, Pp. 14. Cis 198 , Wklad \rniku net lu- 
meifl'ch kniitfi mechanickyeh (Oijcr die Enegnng von ungedampfru 
mechanischen Schwingniigen). Napsal Josei Zahiadnkek. Pp. Ik 
Cis. 199 ; O ni^kteiyTh novych nebo kntickv'ch rosthnach na slov<'nsku 
a podkarpatske rusi (Plantar slovakite et subcarpatiea* nova; vel 

critical. Napsal Vlad. Krist. Pp. 16 Cis 2U0 Hvdudysa Ikmzen- 
sulfonanh lilinitych (Hydrolysis ol the Alniiiinium Benzenesiil- 
phonates). Napsali V. Cupr a B. Sliva Pp 13 Cis 201 Pris]>i?vky 
k mineralogii zem? moravskoslezske (Beitiage ziu Mmeralogie Miihrens 
und Scldesieiis). Napsal Jaroslav Ivokta Pp 16 Cf 202 : Nove 
nazory na stratigratii kfidy podjeSt&d'-ke a podkikonosske (Nene 
Ansichten iiber die Stratigraphic der Kreuh‘ am Fll^•-e des .Itychkeii- 
imd Riesengebirges). Napsal Bfetislav Zahalka.^ Pp. 23. Cis. 203 : 
RoCni zmfmy v pfisobenl o(‘eanity na podneld CeskosloveiiskaqPar- 
coiirs annuel de Foceauite eiimatiThiiie <m Teheeoslovauuie). Napsal 
Bohuslav HrudK-ka. Pp. ITu Cis. 2(t4 : Rtgular Growth <d' tlrthticlase 
and Quartz from Striegau in Prussian Silesia (Zaiomny srust ttiihu- 
klasu a kfemene od Striegau v ib-uskeiu Slezsku). F\v 31i-> l>. Babkova. 
Fp. 18. Cis, 205: Sur une surfaet* du sixieim^ degiv {(s JiHe ]dnM’ 
sesteiu) StiipnC). i*ar Ladishiv Sdierr. Pp- 19. (Brno : A. ibAaj 

Bioiogicke spisy Vysuke Skoiy ZvendekuHke, Bruu (idiidieath'.e- 
biologiqiies de FRcole ties Ham«‘S etudes vs'dia'inaires.} Svazek !:• 
Spis 17(5-185. Pp. IJi 106. (Brnft : A, PBu.) ,50 Ke. 

Sboruik vysoke Sk<dy ZemedeUkc v Brne (Bulietin de rbotitn? 
National agromnuhjue). Sign. U29 : Iudivi<lnaiiii nepodr/ite mar<*;n 
zrna pi5eni<:*ndho a kiikuneeln) v de-iilovam* vude a Jejh'h iv^ikaho 
zmAny. Napsali Prof. Dr. 0. Kupueky a V. Almendinger, i'p. .52. 
Sign. C30 : pim'ulni zlazy na vyvoj druhotnyeh znaku puhlav on h 

(Influence de la glamle juiieale sur le deveiuitpeiut-ut dt"* earae^n- 
sexuels secondaires), Napsal Dr. ,lan Zahalka. ibn U- \ plans. 
(Brno : A. Pi§a.) 

Zprdvy komise na Pn'rodovddeeky vyzkum Muravy a Se-zr-ke.. 
OddMeni geologicke, C\ 12: Dodatkv- ke geulogiuk;* ntap»,' 
olomouekeho (speeMlui mapa 5. 4158) a ]»>ziulmkv k nekt-uvio li-twni 
sousediu'ra (C. -4059, 4159, 4258, 4259). Napsal M. l(eim,‘s. .Pp. 28. 
OddMni zoologicke, (^'. 21 : Knklice (Taeliinidie) ikivlnv-kyelt kopefi 
(Tachinaires des coll mes '‘Pavluvske kopce’b. Nap>al 1dm. .lat'iUit- 
kovskj''. Pp. 13. (Brno : A, PiJ;a,) 

Department of Public liLstrnction ; Teehnienl EiineaDun l|j'andu 
New South Wales. Technological Mustuim : Curator’s Annual ILmhuI, 
for Year ended 31st December 1934. Pp. 8. (Svdney ; Govrnnnent 
Printer.) 
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The Wild-Barftcld Heat-Treatment Journal. VoL 1, No. 5. June. 
Pp. 55-68 +iv +4 plates. (London : Wild-Barfield Eieertic Furnaces, 

Ltd.) 

Chemical Pump.s : Rotary Oil Air Pumps for ust; in Chemical, 
Bacteriological and Piiarmacologieal iaU)oratori('S. (Prospectus No, 
780a.) Pp, 6. (London ; W. Edwards and Go.) 

Cambridge Microtomes. (Folder No. 49.) Pp. 6. (London : Cam- 
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Problems of Industrial Hygiene 


T he annual reports of the director of the 
Iiiternationai Labour Organisation cover an 
extensive fields ail the more because the boundaries 
between social and economic questions have been 
largely obliterated b}^ the recent economic de- 
pression. Hitherto, the main work of the Organisa- 
tion has lain in the field of protective labour 
legislation. In this field its activities have already 
been of direct concern to professional workers, 
whether in science or elsewhere ; and apart from 
the actual conventions already adopted by the 
International Labour Conference, a notable amount 
of research work has been carried out in subjects 
of direct interest to scientific workers, such, for 
example, as its studies on the operation of the 
radius clause, and the problem of the salaried 
inventor, industrial relations between staff and 
management, hours of work of professional workers, 
the status of engineers and chemists, and similar 
topics. 

The , extent to which an international labour 
code has been established has led to the suggestion 
that the goal of the legislative effort of the Organ- 
isation is in sight and that its remaining tasks 
are secondary. To the examination of this con- 
tention, Mr. H. B. Butler devotes a concluding 
chapter in his recent report (Geneva : International 
Labour Office, 1935) which is of particular interest 
to the scientific worker. At the outset, Mr. Butler 
rightly points out that social legislation is not 
static but d^mamic. Already some of the con- 
ventions adopted are becoming out of date. 
Notably is this true of those bearing on questions 
of hours of work, in which the growing acceptance 
of the necessity for some farther and wise dis- 
tribution of employment, or leisure is obviously a 
disturbing factc|. , : Only, as proposals are con- 


tinuously put forward based on assiduous research 
can we hope to approximate to solutions of such 
problems which will offer the minimum of distress 
and the maximum satisfaction of man's needs. 
There are still important fields for scientific 
investigation which demand investigators of high 
quality. Such, for example, are the questions 
of training for industry, including vocational 
guidance, apprenticeship and technical education, 
and the many problems arising out of leisure 
and the provision of facilities for recreation 
which were discussed at an international 
conference at Brussels in June. Besides these, 
the special problems of the professional worker 
require fuller consideration, and the fields of 
industrial hygiene and safety offer an immense 
scope for future action. 

Since the publication by the International 
Labour Office in 1928 of a report and a supple- 
mentary report giving a concise analysis of laws 
and regulations of all the great industrial countries, 
as well as a survey of the organisation and activities 
of safety associations in various countries, and the 
adoption at the Conference of June 1929 of a draft 
recommendation concerning the question of in- 
dustrial accidents, the problems of industrial safety 
and hygiene have received a growing share of 
attention in Great Britain and elsewhere. Apart 
from the purely professional probienis of the 
scientific worker, the work of the International 
Labour Organisation touches him at no point so 
closely as at this. Upon his co-operation the 
success of almost ail its efforts in this field finally 
depends. 

The prominence of these questions should not 
of course be whoUy attributed to the influence of 
the International Labour Organisation. Quite 
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iependentljs the Association of British. Chemical 
fflBfacteers, has already . done a great ' deal to' 
omote safety and hygiene in chemical, industry 
r means ■ of ' its inodeT safety rules for chemical 
srks,. its . safety. , circulars with their particulars 
‘ various accidents and their causes, its ‘Safety 
i:mm.aryV of information on accidents and their 
■wention. The annual reports of H.M. Chief 
ispector of Factories record the way in which such 
latters are receiving increased attention in indus- 
y generally, and the success ^ of the Industrial 
[useum at Horseferry Road, . Westminster, and 
le illustrated descriptions of industrial accidents 
sued quarterly by the Home Office, afford further 
vidence, if' such be ' needed, of the widespread 
lesire .to in.ake conditions in industry as. safe and 
lealthy 'as. possible. ' 

Whether we approach the subject from the 
)oiiit of view of the dissemination of information 
)r of that of securing effective action, the part of 
he scientific worker is equally important. Both 
n the preparation of summaries or abstracts of 
safety information, or of such monographs as 
‘Oooupation and Health”, issued by the Inter- 
national Labour Office, and in their use, his par- 
bicipation is essential if the information provided 
is first to be accurate and then to be used effectively. 
There is still need for much wider use and more 
effective co-ordination of available information, so 
that experience gained in one &m or industry at 
the expense of human suffering may be freely 
available to prevent a similar occurrence else- 
where. Few industries are served so efficiently in 
this matter as the chemical industry, and the very 
circulation of such a publication as th^ Journal of 
Industrial Hygiene indicates the need for deveiop- 
.ment in .this respect. 

' Again, the' participation of scientific workers in 
the publication of notes on accidents and hazards, ' 
their cause and prevention might well be more 
widely encouraged. Much valuable work is being 
carried out by various firms, but not all of this is 
published and made generally available. ' More- 
over,: the whole field of industrial hygiene offers 
opportunities for research which are far from 
being fiilly 'explored. Much work of this type is 
pre-emmently suited for co-operative effort, and 
from this point of view the influence of the Inter- 
national Labour Organisation is highly important. 
While undoubtedly the actual investigations will 
best be carried out through national organisations, 
an international organisation can do much to 
delineate the problems and supply the stimulus 


where required, as. well as .secure co-ordination and 

avoid overlap. 

Research work in industrial hygiene demands a 
high degree of co-operation between various classes 
of scientific and other professional, workers. The 
annual reports of H.M. Chief Inspector of Factories 
afford continual evidence that feiliire to observe 
the provisions already lakl.xiowii in the. Factory 
Acts, and consequent industrial accidents, are due 
to the absence of. skilled and qualified supervision., 
such as that of a chemist or engineer. Still more, 
is it impossible to take adequate precautions and 
safety measures . in the event of UBfores.eeii con- 
tingencies, which can scarcely be entirely excluded 
from some processe.s or stages of development, in 
the absence of those who are able to br.iiig a 
trained mind and expert knowledge to bear on 
any emergency. 

■ There are welcome signs that this responsibility 
is now widely recognised among scientific workers, 
and that those occupying positions of responsibility 
are -resolved to do all in their power to guard the 
worker in industry from risks of which he is ofte.n 
unaware and which only the scientific worker can 
appreciate. Certain professional . organisations, 
such as the British Association of Chemists, 
have set themselves definite aims in this matter, 
and the Association of British Chemical Manu- 
facturers is already carrying out a large amount 
of valuable work. The proposals of the new 
Poison Rules in regard to the superrision of the 
manufacture of pharmaceutical preparations will 
certainly, be closely scrutinised from this point 
of view. 

There are, however, many industries where a 
great deal more remains to be done, where scientilic, 
and professional workers are isolated and few in 
number. To raise the standard of industrial 
hygiene and safety in such industries demands all 
the support which they . can receive from their 
professional and scientific colleagues and from, the 
. investigations and general efforts of slfdii orga,iiisa- 
tions as the International Labour Office. Only a.s 
the technical staffs are inspired by the coiiscioiis- 
■ ness of high professional traditions ' and solidarity 
in this matter of industrial safety, and as the work 
of the factory inspectors is continually reinforced 
by educational and research work stimulated by 
an international organisation, pooling knowledge 
for the common benefit, .. can we hope: to see the 
minimum standards ; of the law exchanged for 
those guaranteeing. the:.m.aximum security of life 
and health. 


August 3 , .1935 


NATURE 


161 


Kenya: The Settler's Story 


White Man^s Country : Lord Delamere and the 
Making of Kenya 

By Elspeth Huxley, Vol. 1 : 1870-1914. Pp.xiii + 
315 + 12 plates. WoL 2 : 1914-1931. Pp. vii + 
333 + 12 plates, ■ (London : Macmillan and Co., 
Ltd., 1935.) 2 vols., 25^. net. 

T he antlior of this most interesting book is 
the daughter of a Kenya settler, reared and 
educated in Kenya, It is perhaps the most com- 
prehensive account of the pioneer activities in 
farming and politics of European colonisation of 
those highlands in east equatorial Africa that has 
yet appeared. It is written round the life of that 
father of his adopted coiiiitry, Lord Delamere, the 
ablest and most intelligent leader that the settlers 
have produced. 

Kenya has, in the forty years of its history 
under British administration, been the centre of 
acute controversies, all of them raising issues that 
have reached far beyond its frontiers, affecting 
race relations and Imperial policy throughout the 
whole world. Kenya, owing to its geographical 
position, its unique climate, and the curious 
make-up of its very varied population, has always 
been, and will always remain, the focus, if not 
the storm centre, of a complex of difficult problems. 
It is not a normal land, and, like Ireland, it 
excites a romantic and even an emotional senti- 
ment of intense affection, or intense antipathy, 
in all who have anything to do with it. That 
people Tall in love’ with Kenya is not surprising. 
The admirable photographs in this book will give 
some idea of the attraction of its spaciousness and 
beauty. 

It has been said that Kenya is inhabited 
by the most difficult Europeans, the most difficult 
Indians, and the most difficult African natives in the 
Empire, all seeking livelihood in what is economic- 
ally, and, from the point of view of the human 
species and his domestic animals, a most difficult 
country to harness to man’s use. That the fair 
highlands of Kenya were so sparsely populated 
when less than forty years ago Europeans began, 
with official encouragement, to colonise it, was not 
due solely to the warliim proclivities , of the, 
nomadic Masai. Almost every known form of 
mycological, protozoan,' helminthic andinsect pest 
formed the flaming awords of death that guarded 
and still guard an apparent garden of Eden. 
Wlieat rust, malaria, red water fever, rindepest, 
worm -infested herds of zebra, tsetse fly, and last 
but not least, swarms of locust of more than one 


variety contend with man for the domination of 
the land ; and the flght is not won yet. 

Lord Delamere was a romantic .figure, part 
politician, part farmer and part Puck. Born in 
1870, the only son of the second Lord Delamere, 
he was taken away from Eton at the age of sixteen, 
and, at seventeen, succeeded to the title and 
responsibilities of a feudal family estate in 
Cheshire. Civilisation, and the accidents of his 
birth and circumstances in England, for a young 
man of Ms temperament, were soon found to be 
constricting, and early he sought to. escape from 
their toils. At the age of twenty-five he wandered 
through the port of Zeilah, that has recently be- 
come famous on account of the Italo-Abyssinian 
controversy, and through the semi-arid hinterland 
of Somali country into the countr}^ round Mount 
Kenya, and thereafter he devoted his remaining 
thirty-six years of life whole-heartedly to Kenya. 
His patrimony in England became but the milch 
cow from which the last possible drop was ex- 
tracted for financing Ms very varied pioneer 
experiments in Kenya. Pamiljr, financial interest 
or motive, comfort, everything in life, he sacrificed 
on the altar of his passion for the colony. 

By inheritance and upbringing, Lord Delamere 
was an eighteenth century aristocrat for whom 
there were three proper occi;ipations — sport, agri- 
culture and politics. But to inheritance and up- 
bringing was added a personal individuality such 
as was possessed by the pioneer explorers of 
history, coupled with a very penetrating, if impish, 
intelligence, and a natural liking for and under- 
standing of the African native, especially of the 
more primitive tribes. His personal handling of 
his favourite Masai in the troublous times of the 
War stands out as perhaps his most remarkable 
achievement. 

Lord Delamere had inevitably an almost com- 
plete disregard of money and economics. He was 
recklessly generous and grandiose as regards the 
former. For himself, he lived hard and simply, 
but in his pioneer experiments in new agricultural 
introductions he was lavish, and the few successes 
had to compensate the bankers responsible for 
his overdrafts for many inevitable failures. The 
end of scientific experiment had to justify the 
means. Like many another English country 
gentleman who devotes his energy and substance 
to the tradition of agriculture, he always hoped 
but never really expected that the 'Home’ farm 
would pay ! Though Kenya owes a tremendous 
debt to Delamere for his fcming experiments — 



162 


NATURE 


srlieat, , the- iBtoduciion ./' of . Merino ' sheep, , 
ledigree cattle, aJl of wMcIi he .was the first to 
ny ■ is not a.s an ■ agriGiiltiirist but as 

b,.:maii: of affairs that he made Ms greatest 
iontribntioii. 

Mrs, Huxley has given us on page 88 of the. 
jecoiid voliinie.the following' adinirahle ■description : 

“On many Blatters Deiamere’s advice was of 
P'eat' value ,to the .Government. It was easier to 
leal w.itli amiaii .of his calibre than with eleven ■ 
discordant elected .members, .He was willing 
to heip-'.as. well as. to harry. But he could : be 
a . ..d.ange.rous opponent. He wms always on the 
alert. Outwardly he' was urbane, charming and 
courteous,'; .ready, at any conference or interview, 
to voice an opinion in the most conciliatory, almost 
deprecating, fashion. But little escaped him ; and 
at the first error of tact or flaw^ in argument he 
would pounce quickly, still with unruffled couitesy, 
his blue eyes twinkling as he puffed a large cigar, 
Ids head cocked on one side like a sparrow. 
On oceavsions he had a keen appreciation of the 
dramatic tfflect of sudden outbursts of temper, to 
be followed by a complete withdrawal and an 
apology so eiiarmingly delivered that offence had 
to be. forgotten.” 

This is an almost j)erfeet picture of the man, 
whose sense of humour wuxs never failing and whose 
mental resource was like a rapier. He did not 
suffer fools — especially official fools — gladly, and, 
like an African native he wms a quick judge of 
both character and wits. Everyone official and 
unofficial knew that he wms by ability and ex- 
perience the outstanding figure in Kenya. Most 
people, especially his own native personal servants, 
loved Mm. A few people hated him,- 
' Mrs. Huxley has written a faithful story of Ms 
adventurous life, and it needed to be told as she 
has^told it. Of course, Delamere was the centre 
of all the storms and escapades of Kenya’s eventful 
history. She has inevitably wuitteii of the con- 
troversies from the settlers’ point of viewo She 
t is not always quite fair to the poor old Colonial 
Office, thousands of miles awmy in Downing Street. 
She. is fully aware that the pro-Indian and pro- 
native enthusiasts have hitherto had most of the 
publicity, and she has fearlessly entered the lists. 
Her book is not always strictly impartial or 
, objective, and doubtless it is the more stimulating 
and readable for that reason. Occasionally guilty 
of siippressio veriy she is very rarely, if ever, guilty 
of suggestio falsi. The book is remarkably free 
from any errors of fact—biit, on page 224 of the 
second volume, Sir George Schuster, who had been 
financial adviser in the Sudan, was then financial 
adviser to the Goloniar Office, and was later to 
become Finance Member of the Viceroy’s. Council, 
is wu'ongly described as an Indian Civil Servant, 
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The book eontains all the essential quotations 
from official sources as to the origin aiul develop- 
ment of the official policy of European sotilcuiieiit, 
and from the all too iiuraerciiis CoTnmi.ssicmH which 
have- wrestled with eonstiliitioiial ju'oblems in 
East Africa. It is cleverly and ailrmtively wriltiii. 
an.d- ad.mirably produced. On page 83 of tiie first 
volume, Mrs. Huxley lias penetrated Vi*ry deep 
into the root causes of our Iinperla! difficulties over 
'Kenya. 

. “This loss of faith is perhaps”, she writes, “at the 
root of the . misunderstanding and the bitterness 
that has ' grown up, since the wmr, between tli(‘ 
settlers and their English rulers. For the colonists 
have in the main retained their old philosojiliy and 
|)reserved their faith. Economically they have bt^- 
lievecl, bhndiy like all producers, that the time will 
come wdien more raw materials will be needed. 
The intellectual isolation of colonial life has to a 
large extent cut them oil; from the iniluenci^s 
wiiich have bronglit about a, change of yihilosopb y in 
England. . , . To the gulf of distance, therefore, 
between the settler and the British voter who 
rules him, has bi^cai added a >still deeper and 
more difficult gulf — the gulf of outlook. The 
colonist does not realise why the Englishman 
has apparently ..lost all stinpathy with hin..i. 
Inwardly he feels betraycxl. The English. man 
does not see that the colonist is giii,lty not o-f 
. oppression but of consistency. So the settle:r 
stands marooned, cut off by the .tide of post- 
war disillusion from the shore wiiicli he so 
confidentl}^ left, and gazing with a puzzled and 
aggrieved expression at the uiifamiHar and 
defeatist sea.” 

This 'is a true picture of wiiat a.li too iiia-iiy 
settlers feel, not in Kenya only. But, wiiile it is 
. true that for economic and political, and even 
deeper reasons, there has been a great and subtle 
change in English views on racial qiic^stions, it :is 
WTOiig to^ describe this new attitude a,s one* ct’ 
Mefeatism’. It is by no means certain wiietlier 
it is not the klie-hard’ wiio is the more guilty of 
defeatism, than the man who adjusts liis iioint 
of view and his methods to an ever-elia aging 
world, and retains his ffiith in the ideals of 
. British freedom, initiative and adaptability, find- 
ing new methods — often merely new forms and 
phrases — ^to continue that leadership and influence 
which will carry us even further to success as the 
people wffio have shown the greatest genius for 
colonisation in human history. The cfie-hard is 
the defeatist because he thinks we can only 
succeed ■ on , the basis .of ■ the, old pre-War con- 
ditions, and in the pre-War environment. Nobody 
■ so young and so .intelligent as Mrs, Huxley need 
really despair of our Imperial future. 

W* Ormsby-Goe®. 
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Atmospheric Physics 


Vorlesungen iiber Physik der Atmosphare 

Von Prof. Alfred Wegener und Prof. Kurt 
Wegener. Pp. xii+482. ' (Leipzig:- Johann 
Ambrosius Barth, 1935,)' 36 gold marks. 

TN 1911 there appeared an' attractive and highly 
individual book by Alfred Wegener, entitled 
''Thermodynamik der Atmosphare’\ , Under this 
somewhat forbidding title 'a wide, range of atmo- 
spheric topics was discussed, with originality and 
insight if not always with adequate critical 
judgment. The book met with a favourable 
response, and was reprinted without alteration in 
1924 and 1928, circumstances preventing the 
author from makmg the changes and extensions 
called for by the advance of knowledge. Mean- 
while Wegeiier achieved world-wide fame as the 
author of the h3q)othesis of continental drift, 
which he expounded in a well-kno-wn and much 
discussed book ; he also led a number of scientific 
expeditions, and unfortunatel}^, in the last of these, 
to Greenland, he met his death. 

Wegener had plaimed to expand his “Thermo- 
dynamik der Atmosphare’’ into a more compre- 
hensive book on the physios of the atmosphere, 
and among his papers the preface to this proposed 
w’-ork was found, of date 1928-29 ; it is a modest 
statement of his aim to produce not a detailed 
treatise but an introduction to the subject, 
individual in outlook. His brother, Kurt Wegener, 
who took up the leadership of the ill-fated Green- 
land expedition and published its results, under- 
took also, as a pious obligation to his brother’s 
memoiy, to execute the transformation of the 
“Thermodynamik” into a 'Thysik der Atmo- 
sphare”.' 

This book is now issued, under the joint names 
of the two brothers. The author has evidently 
found the writing of the book a long and arduous 
task, as is really inevitable from its wide scope. 
Much of the original work is retained, including 
about half of the 143 illustrations in the original, 
supplemented with others to a total of 192 in 
the new book ; the old illustrations, many of them 
very attractive pictures of clouds, waterspouts and 
other such phenomena, are indeed better repro- 
duced now than before. The old material has, how- 
ever, been much rearranged, and the original book 
is increased in size by about fifty per cent (from 
331 to 481 pages) by the addition of new matter. 

The new material includes a lengthy account — 
of about 35 pages— of the Milankovitch theory 
of solar radiation in the earth’s atmosphere, and 


extended treatment of friction (eddy viscosity) 
atmospheric optics, atmospheric electricity and 
other topics. The author in his preface expresses 
his dissatisfaction with the chapters on radiation 
and on friction : the inclusion of the theory of 
Milankovitch in the former chapter certainly 
seems out of line with the general plan of the 
book, which is elsewhere substantially non- 
mathematical. 

The task which the author has attempted is one 
of considerable difficulty, and perhaps one not 
intrinsically congenial, being undertaken mainly 
out of respect and affection for the memory of a 
brother. It is therefore with both sympathy and 
regret that the reviewer feels constrained to 
express an adverse opinion on the execution of 
the task ; the more so since the book shows a 
commendabla lack of national bias in its choice 
of matter and of references to authors. The 
inadequacy of the book in its new form lies in 
its undue retention of old points of view, and the 
lack of mention of very much new work done since 
1911. It is true that there are a few references of 
very recent date, including the 1934 paper of G5tz, 
Meetham and Dobson on the mean height of the 
ozone layer ; but the author does not seem 
really familiar with several of the advances made 
in atmospheric physics during the last quarter 
century. A few illustrations of these statements 
may be cited. 

One of the individual peculiarities of Alfred 
Wegener’s “Thermodynamik” was his postulation 
of a hypothetical element, geocoronium, as con- 
stituting, with hydrogen, the upper layers of the 
atmosphere, from about 100 km. upwards ; an 
atomic weight of 0-4 was suggested for this element 
— ^a value which the subsequent progress of physics 
has wholly ruled out. It is astonishing to find 
A. Wegener’s original height- composition diagram, 
including this element, reproduced in 1935, even 
though the anachronism is mitigated by the (in- 
admissible) suggestion that geocoronium may now 
be identifiable as electron gas, or may not exist 
at all. The few pages of discussion of the com- 
position, pressure and temperature of the atmo- 
sphere at great heights are in part incorrect, and 
generally inadequate. The works of Jeans, Mihie 
and Lennard- Jones on the escape of atmospheres, 
and those of Lindemann and Dobson on the 
temperature as indicated by meteor observations, 
are not mentioned; nor is the possibility, now 
Widely favoured, that mixing keeps the com- 
position uniform up to about 100 km. (except as 
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6 gards water and ozone). The few pages devoted 
o planetary atmospheres are also rendered ont 
>f.date by later work, of Slipherj Russell, and. of 
.he^ Mount Wilson Observatory. ■ 

Similar criticisms may be made of the treatment 
)f, .the .aurorae' and of .iridescent and of luminous 
right, clouds. . Storiner’s .recent ■ important wrork ■ 
m these .two types of. high cloud,, in which he 
lias measured their height and motion by the 
tnethods long successfully applied ' to the aurora, 
is not cited :. nor.. is Ms .important discovery that 
very high .: aurora lie. in the high sunlit region of 
the atmosphere. The account of the present state 
of .knowledge as regards the auroral spectrum is^ 
likewi.se unsatisfactory. 

Turning to the more generally studied fields of 
meteorology, examination of the chapters on the 
mechanics of the atmosphere, in which air waves 
and' clouds of wave-like form are discussed, shows 
that the Helmholtz theory of these .clouds is 
described, without reference to ■ th,e work of 
Rayleigh., B 6 nard, Idrac and G. T. Walker and his 
school, on vortical and shear motion in unstable 
layers of fluid ; ■ yet this. .work seems to offer .a 
.more- satisfying , explanation of a wide variety of 
cloud forms. 

The chapter on radiation, which contains a long 
account of the theory of Milankovitch, makes no 
reference to the important work of Simpson, based 
on Hettner’s study of the spectrum of water 
vapour ; l&ewise the work on lightning, due to 
Simpson, C. T. R. Wilson and, in Africa, by Schon- 


land, is not cited in the chapters on atmospheric 
electricity. It is, of course, impossible to deal in 
detail -with a wide variety of topics in a luvik of 
this size, but to the reviewer it seems that some 
brief account of such recent advaiicjcs slioiikl have 
.taken 'the place of out-of-date or less Important 
matter that is iiieliidecL , 

This general criticism can ho illiistraf'i^J also by 
the results of an exa.mln«*itioii of the author’s index. 
The .name of Fabry, for example, m naturally 
looked for, not least on account of his very 
important work on atmos'pheric ozone : the one 
.reference to Ms name is found, liowover, to be to 
a determ,ination by Fabry a;iid Perot of . the 
.viscosity of air— for wliich, surely, the most recent 
value, taken, from one or other of the moat modem 
tables of physical constaiita, should liave been 
cited. .Perhaps the strangest feat-ura of the name 
index, however, is tliat Isaac Newton is qiioted 
only as the autlior of the notat-ion ij for I^eibniz’s 
dxjdi, while .his' formula for the velocity of sound, 
and his law of friction, are attributed to H. A. 
Newton, a writer, on meteors t Tlie date of the 
latest reference. to meteors seems, by the way, to 
be 1893. 

These illustrations of points of criticism iWArs- 
sarily refer only to a fraction of the hook ; but 
they seem to the reviewer to be too typiciil of the 
whole. The high purchase price might cx^rtainly 
be laid out to better advantage by seekers after 
knowledge of atmospheric physics. 

S. Chapmax. 


Through Einstein's Eyes 


' ". The World as I see It 
: By Albert. Einstein. Translated by Alan Harris. 
Pp. x 4-214. (London : John Lane, The Bodley 
■Head, Ltd., 1935.) 85 . 6 J. net. 

ought to be entitled The World 
as I feel It’, so suffused is it with a deep 
sincerity ; and a passion for justice. To Einstein 
the, world is a painful place, not merely because of 
the suffering that abounds but also because of the 
latent possibilities for' good that man creates and 
Ignores. Jews are persecuted, driven and hunted 
from the lands of their adoption to which they have 
' contributed so generously in art, in science and in 
literature. ' Einstein sees the dignity of civilised 
human beings humiliated, and their^ bodies physic- 
'ally maltreated for their political views or racial 
.descent, and as a sensitive human being he suffers 
with them in shame. Art slips into decadence, 


science is circumscribed, political leaders tiuir 
independence of spi.rit and the ordinary citizen 
his sense of justice. Masses, worked into fury by 
unscrupulous newspapers, don unifoniis to kill or 
be killed for worthless aims, and nations arm for 
war on a colossal scale, while their leaders chatter 
of peace. All tMs Einstein sees and it tortures Mm . 

Whatever coherence this book possesses is of an 
emotional or an aesthetic nature ; no atFteiiipt is 
made .by the distinguished author to construct a 
consistent sociological background against which, 
to view the multitude of problems that arise on 
every page. He stresses the contradiction in social 
organisation, that machinery should intensify 
rather than moderate the struggle for existence, 
that science should be used for war and destruction^ 
and. he pleads for a planned subdivision of labour 
as the. solution. Coupled with this he would make 
a/.caU to the economically stronger members of 
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the community ; to .arrest the,: threatening decay 
of scientific life ; but there is no discussion of the 
obstacles in the way of such a simple solution. It 
is an emotional rather than an intellectual analysis. 
Such questions occupy four of the five parts into 
which the book is divided. 

It is in the last part that Einstein turns to 
matters more specifically scientific. Here he 
discourses very briefly on a variety of methodo- 
logical and philosophical topics : scientific truth, 
methods of theoretical physics, various aspects 
of relativity ; 'Kepier, Newton, Clerk Maxwell, 
Bohr, Planck, and many - others. Many parts of 
it were delivered as lectures to various bodies. 
Here again the transparent sincerity of the man 
shines through everything he writes. 

Experience, according to Einstein, is the alpha 
and omega of all our knowledge of existence, but 
the reasoning mind makes its specific contribution 
in the logic of science, and that contribution Mes 
in the basic concepts of mechanics. Every attempt 
at a logical deduction of these basic concepts from 
elementary experience, he argues, must be doomed 
to failure ; they are creations of the imagination. 


les;,:,,:; 

not given realities. Pure thought nevertheless can 
grasp reality, but in the last resort experience 
must always remain the sole criterion of the utility 
of any such mathematical construction. The mind 
grasps this reality that exists outside it, and 
creates in addition basic concept by means of 
which it organises and understands that experience. 
The mind is thus a creative force in Nature, but 
there must exist an external reality upon which 
it must operate. 

The treatment at this level would have been 
complete, in broad outline at any rate, had 
Einstein recognised the significance of the question 
suggested by the evolutionary outlook, namely, 
how far the mind of man is itself restricted and 
conditioned historically by the objective world, 
and thus how far the validity of the logic of science 
is affected by the fact that the reasoning capacities 
of man, although presumably ever-sharpening are 
nevertheless never perfect. In this way would the 
problem have been raised whether these basic 
mechanical concepts that serve in science to unify 
experience are indeed Tree' creations of the 
imagination. H. L. 


Ideal and Real Crystals 


Ideal- und Realkristall 

(Sonderheft der Zeitschrift fiir Kristallographie, 
Band 89, Heft 3-4.) Pp. 193-416. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1934.) 
17.60 gold marks. 

W HEN one of the editors of the Zeitschrift 
fur Kristallographie received almost simul- 
taneously two papers on the above subject, it 
occurred to him that a valuable opportunity had 
arisen of securing an adequate review and discussion 
of this important topic by devoting to it a separate 
issue of the Zeitschrift, As a sequel to this happy 
inspiration, a double-number has now appeared, 
which contains an introduction by Prof. Niggli 
himself, followed by thirteen papers and one 
shorter note on the same subject. The papers are 
all printed in the language in which they were 
written, with the result that half of them are in 
English and half in German, 

The series of papers opens with an important 
contribution by Prof. Buerger, from the Massachu- 
setts Institute of Technology, on "‘The Lineage 
Structure of Oystals”, in which he demonstrates 
the widespread occurrence of a phenomenon 
analogous to dendritic or arboraceous growth, 
giving rise in massive crystals to a structure 


which appears as a 'mosaic’ when viewed only in 
two dimensions, but is often a complex three- 
dimensional structure of nearly parallel branches 
springing from a single stock or nucleus. The 
impression thus created, that crystal structures 
are predominantly tangled, is happily corrected 
by a final brief note by Dr. Buckley, from Prof. 
W. L. Bragg’s laboratory in Manchester, in which 
he shows that crystals of potassium sulphate, 
grown in a thermostat in presence of a dye-stuff, 
and allowed to dry without the assistance of filter 
or blotting paper, can be obtained in a state of 
such perfection that magnificent interference 
patterns between parallel faces can be observed 
with monochromatic light. Many other examples 
of a similar character are cited, and it is clear that 
the imperfections, which formed the original subject 
of discussion, are far from being universal, and that 
real crystals can in fact approach very nearly to 
the ideal. 

Limitations of space forbid any reference to the 
other papers of the series, but it is to be hoped 
that the unfavourable rate of exchange, which 
increases the price to English readers to about 
thirty shillings, will not prevent them from being 
widely read and studied in Great Britain. 

T.M.L. 



aiaogcographlc: mit b^ondercr RQcksiclit auf die 
'ehlerqueilen " 

^on Pr* Fritz Kemer-Marilatm. Fp. viii+410. 
Berlin: GebHkIer Bomtraeger, 1^134.) SO gold marks. 
iB pateogeograpby is a composite geience which 
©rves to co-ordinate stratigraphy, paleontology and 
octonic geology, the paheogeographer must be con- 
want, not only with tli© aims and methods of these 
)ranches of geology but also with tlie possible 
iources of error which may arise. We already possess 
several excellent standard treatises on palseogeo- 
p^aphy, such as the classical works of Aridt .and 
Dacqne, which follow more or less com^entional 
lines. The author of the present book, however, 
approaches his subject from an entirely different 
poiirt of view by discussing the problems with special 
reference to the possible sources of error. 

The book is divided into four parts. Fart 1 deals 
with the sedimentary rocks and the criteria to be 
applied in determining the conditions under which 
they were formed. It provides an up-to-date dis- 
cussion of the problems of sedimentation, and a most 
instructive section is that dealing with the many 
errors possible in the recognition of desert deposits. 
Part 2 is devoted to correlation and the use of fossils 
both in the correlation of beds and in the determina- 
tion of sedimentary environment. Fart 3 is a modem 
presentation of the various theories of mountein 
budding, including a discussion of Wegener’s theory 
of continental drift. 

Fart 4 includes about one third of the entire book 
and is devoted to palseocartography. The author here 
stresses the importance of distinguishing clearly be- 
tweenpalseogeographic investigations in unmoved areas 
in which the palesogeographio lines can be projected, 
without error, on to the present maps, and investi- 
gations in areas which have suffered lateral translation 
by folding or thrusting. In the first case the sedi- 
mentary rocks occur in the areas in which they were 
originally deposited but, in the second case, their 
original regions of deposition lie at a greater or lesser 
distance from their present position. This movement 
factor is one which often escapes recognition, and the 
author has performed a great service in directing 
attention to it. 

Altogether the book should prove of great use and 
value to geologists working in many different fields, 
but it is of an advanced nature more suited to the 
needs of the research worker than those of the student. 

The Handbook of Palestine and Trans-Jordan 
Edited: by Sir Harry Luke and Edward Keith -Roach. 
Third edition. Pp. xvi-f 549-1-1 map. (London : 
Macmillan and Co., Ltd., 1934.) 16a. net. . 
Conditions change with such rapidity in modern 
Palestine ■ that it is not surprising that very con- 
siderable revision has been necessary in the pre- 
paration of the new edition of “The Handbook of 
■ Palestine and Trans- Jordan”. ■ Information and ' 
statistics ■ have ' been ' brought up to date, and, , to 
quote Sir Arthur Wauohope’s introduction, it now 
“gives a full account not only of the country’s past, 
but of the achievements and changes of the last four 
years”. 


In view of tho intoTOt of ino's preliihtory, it 
is a- pity that the section cl<?aling with this wil>joct 
has' not been more aile(|iiritply reriswL Mkn ffiirrodk 
more recent diseoverios arc not fc^inpltiely 
though, presiimfilJy, the final of 

had not 'been miicfe before scirne, at ■ least, wem 
availablo for mcliisiort, while Hir Petrii‘’s 

work in the iieigliboiirhood of is, 'barely men- 

tioned. The . importimt results .■cibtaiiiiMi ■ at ■ Tell 
Duweir do not appear at all. Jleiice the largest T*dl 
of arclueological iinptirtaiice in Palest inr* not 

appear on the map, while its identificatiori with 
Lachish, now certain, entails .correction of both map 
and text. 

: These, .however, are perhaps minor blemishas, wltere 
so.miie'h ginuiKi is more than satisfiietorily ef»vertxi. 
■The 'handbook eontimies to bo a houiw 

of information on the gi.tograiihy, history and, social 
and economic conditions of the c.oiintry. ,,, 

Hutchitison^s Technical and Scientific Encyclopseiiia : 
Terms, ProccBsas, Data, in Pure ami Applit*d Kileiico, 
Construction and Eiigiiitwing, t»iio Frineipal Miinn- 
facturing ln<luBiTi<3S, the Bkillr^l Tnules ; mdtli a 
Working Bibliography, naming Tlireii TltoiwiUMi 
'Books and other Hourec^s of Infon nation, iiiidiT 
■Subjects. ■ IMitoil by C. h\ Tw^eney and ,1. F. Hliirslwiv. 
In 3 vols, Vol. 2 ; Ditootion of Rotation to fiydrogm- 
lon Concentration. Fp. ii -1-673-1344. (London : 
Hutchinson and Co. (Fublisliors), Ltd,, 1935.) 
28a. 

'' Much credit is dim to the editors of this “Encydo- 
psedia” for the design and execution of thoir w^ork, So 
' many subjects may be regarded as “technical and 
,. 'scientific” that to endeavour to afford appropriate 
. information upon all matters pertaining to not 

only for scientific workers and teciino legist s, but also 
for intelligent inqiiirei'S among the general public, 
would seem almost an impossible task. So far, how- 
.ever, as is practicable within the limits of three 
. volumes, and judging by the confiuits of tlio two 
■ volumes already puhlishcd, thc^ editors will aehiovo 
their puiposo. In the pmsent voluin<% for example, 
sixty-seven pages are devoted to deetrieu! suhje<‘4s 
from “Electric Cables” to “Eie(*.lrostatie Lnit.s”. 
■. Glass and glass manufacture occupy twent.y pages; 
dyes, eight pages; iiormom^s, four pagr»s (wo note, 
by the way, that the word endcxTiiio is not indexed) ; 
glucosides, eight pages ; furnaces, nine pages ; gem- 
stones, six pages ; and geophysics, four We 

have tested the volume for many w^ords and terms 
, used in various branches of science and tecimology, 
and have rarely been disappointed. Many biological 
. terms are included but no attempt is made to cover 
this whole field, though “commodities of botanical and 
zoological origin are named and described”. Tliis 
.accounts, perhaps, for the omission of ‘gene’ and 
‘genetics’. 

Ko work of the same scope and standard has been 
issued in England for many years; and wo con- 
gratulate the editors and publishers upon tiiehr 
...production, which should find a place in every 

reference library. 
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Continuity of the Solid and the Liquid States 


By ProL J* Frenkel^ Physico* 

TT was believed until quite recently that liquids 
were in all respects— save their density — 
more similar to gases than to solid bodies. This 
belief was strengthened by the van der Waals’ 
theory of the continuity between the liquid and 
the gaseous states, the sharp transition between 
them (corresponding to the boiling or condensation 
point) being replaced by the hook-like portion of 
the (p-v) curve, representing unstable inter- 
mediary states. 

Recently, a number of new facts have cor- 
roborated the view that liquids — at least in the 
vicinity of the melting point — are much more 
similar to solids than to gases, not only with 
regard to density, but also with respect to the 
character of the heat motion and structure. As I 
pointed out ten years ago^, the heat motion in 
simple liquids consists of vibrations about an 
equilibrium position which after an average time 
(to is vibration period, T is tem- 
perature, TJ is activation energy) is shifted through 
a distance ^ comparable with the interatomic 
distances; Under the influence of alternating forces 
with a period t' much larger than t, the liquid 
behaves in the ordinary way, displaying a viscosity 
coefficient where N ib a constant which 

can be defined as the rigidity modulus displayed 
by the same ‘liquid’ when subject to alternating 
forces with a period t' much smaller than t 
( amorphous solids are rightly denoted as super- 
cooled liquids with a very large ‘relaxation 
time’ t). 

Still more recently, it has been pointed out (for 
the first time by Pauling) that the molecules in 
a crystalline solid can rotate more or less* freely — 
just as has been assumed for liquids and gases ; 
while Debye has shown® that both in liquids and 
solids there is actually no free rotation, but a 
sequence of rotational oscillations about an 
equilibrium orientation which is changed abruptly 
from time to time®. 

Finally, it has been shown — ^for the first time 
by Stewart— that the X-ray diagrams of liquids, 
especially in the vicinity of the melting point, are 
very similar to those of a microcrystalline solid. 
The process of melting, therefore, cannot be con- 
ceived as a sharp transition from the crystalline 
to the amorphous state : the liquid near the 
melting point is still to a great extent crystalline 
and becomes gradually more and more amorphous 
as the temperature is raised. On the other hand, 


■Technical Institute^ Leningrad 

a solid crystalline body, especially in the vicinity 
of the melting point, is no longer exactly crystalline, 
but contains a number of ‘dissociated’ atoms or 
ions which are irregularly distributed in the 
‘interstices’ of the crystal lattice, and form the 
beginning, as it were, of the amorphous phase 
within the crystal. This ‘dissociation’ process 
explains diffusion in soMds and the electrical con- 
ductivity of ionic crystals^ 

Thus we see that the usual conception of the 
existence of a fundamental difference between the 
solid and the liquid states is incorrect. I wish to 
put forward the contrary view, namely, that the 
solid and liquid states are connected with each other 
in a continuous way, just as are the liquid and the 
gaseous states. The fact of the existence of a sharp 
transition point between the solid and the liquid 
states does not in the least contradict this con- 
ception — ^just as the existence of a sharp boiling 
(or condensation) point does not contradict the 
continuity between the liquid and the gaseous 
states. It simply indicates that, just as in the 
latter case, a continuous transition from solid to 
liquid, corresponding to a gradual increase of 
volume and of the degree of amorphispij must 
go through a sequence of unstable states, charac- 
terised by the same hook-hke shape of the pressure 
(p)-volume {v) curve, as that occurring in van 
der Waals’ isotherms below the critical tem- 
perature. Hertzfeld and M. Goppert-Mayer® have 
indeed shown that the p-v curve for a number of 
crystals displays a minimum of pressure, which 
they interpreted as corresponding to the melting 
point. They were led to this interpretation — or 
rather misinterpretation — ^by the fact that solids 
cannot be superheated, in contradistinction from 
liquids. This law of analogy between the melting 
and the boiling process can, however, be very 
natxirally explained by the fact that small liquid 
drops formed inside the solid cannot rise to the 
surface, as do the gas bubbles formed in a boiling 
liquid. Melting can therefore begin effectively at 
the surface only. 

A more exact theory of the isotherm for a 
crystal shows that the minimum of p discovered 
by Hertzfeld and Goppert-Mayer is followed by 
a maximum, so that we actually find a condition 
quite similar to that which is described by van der 
Waals’ theory of the amorphous state. In order 
to build up an exact theory of fusion, it is necessary 
not only to consider the dependence of the vibration 
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juency of the atoms (or molecules) on their .. 
an distance apart more exactly than this has 
sii done by the above authors, but also to take 
0 account the gradml amorphisaiion of the 
iy, which begins .long before the melting point ■ 
reached. This taioiorphisation’ can be regarded ^ 
the 'result of, a large, number of loml and tmn- 
mpiutes of the 60%, due to the increase of 
3 interatomic distances. To make this point 
ar, let us imagi.n,e that three atoms are put in 
ine and the dist.ance apart between the two end 
31 I 1 S is graduaUy increased. Then t.he middle 
Dm, which in a state of lowest, energy should at 
0 beginning, lie Just midw'a}^ its neighbours, will 
laliy move towards one of them, . since the 
iddle position, which initially corresponded to a 
inimum of' the potential energy,- will finally 
•rrespond to its. maximum. The same result as 
lat due to external forces, pulli.ng the end atoms 
opposite directions, must be produced by heat 
.otion, , To compare the two effects, however., we 
ust consider not the average distances between 
le atoms as determined by the thermal expansion, 
at the maximum distances connected with 
lermal oscillations. It can thus easily be shown 
rnt a one-dimensional crystal with increase of 
jmperature will not 'melU but will break up 
ito a number of small pieces (single atoms and 
oublets). In a two- or three-dimensional solid, a 
>cal 'ruptureh however, will not lead to a breaking 
p of the whole body, thanks to the existence of 
ateral bonds between the atoms. 

Although such local and temporary ruptures 
oust take place also in a solid body, their number 
tnd importance greatly increase on melting, 
?hich accoimts for the very much larger degree of 
amorpMsation’ which is found in the liquid state. 
Ehis explains also the fact, first noticed by 
Rashevksy^, that the latent heat of fusion is of 


Human Origin and 

By Dr. W. D. 

T he late Bishop Gore remarks, in his “Belief 
in God’’, that it is not so much about the 
existence of God that men dispute, as the nature 
of the. God in whom they can believe. Sir Ambrose 
Eleming, in the second published edition of Ms 
presidential address to the Victoria Institute, on' 
“Modern Anthropology verans Biblical Statements 
on Human Origin' h takes a less tolerant view. In , 
his belief, as he states it, that “adherence to the. 
doctrine of [organic] evolution is entirely incon- : 


the.' aama order of iiiagiiitiicle as tlic elastic 
energy of, the corresponding straiiwd to its 

theoretical breaking point at the zom point of 

temperature. 

We thus- see that the three’*- states 1 d aggr« ^gal ii m 
of matter—the solid, liquid ami gaHCinis— diiust bo 
regarded as forming om fAmUnmus mqmnre, tlio 
sharp transition points— ineitiiig or boiling— bring 
simply substitutes for contiinioiis transitions 
through unstable intermediak^ stat4?s, corrc^sfMunl- 
ing to the hook-like parts of the p-v mnA\ At 
.ordinary temperatures there are two Biieh lif>ok- 
lika portions, the first one (for sinaller i/s) corre- 
sponding to the melting, and tht? .sec^ond to the 
boiling point. Above a certain tmnperaturc 'J\ — ■ 
the ordinary critical tem{>t‘raiure of the substanee 
— ^the second hook disappears, "whereas the first 
one remainB, since, as has beem shown by Briiignian, 
and especially by Sinum, it is jiossible to ohtiiiii 
under sufficiently high pressure a. mibsta.nc*i‘ in the 
solid state above its critical temjMTatiire. A 
critical temjwature > Ti feu* wliielt tlu^ first, 
hook sliould aisf» disajipear does nefi. exist (acxsmi- 
ing to Bridgman tin*, melthig tcni|M3ratiire displays 
a monoto-.riic rise with increasing prcBSiire). It is, 
however, ve?)^ prol^able that there c^xists a cjriticad 
temperature ■ To <Uri (connected with a strongly 
negative value of tho p,ressur©) at, ai:id helm wliicd'i 
the first hook should disappear— corresponding 
to the fusion of the solid and liquid states into 
single ‘condensed’ state. 

. A detailed mathematical treatment of the above 
questions - will appear short.Iy elsewhere (in the 
/oar, Phya.y or the Ada PMaimcMniim. USSR). 

J. rre-iikel, fiber die WilmiebewegtinR in festen uiisil llii.sslgeii 

Kdrpern, Z, Fhys, p. 1, 1926. 

» P. Debye, Z, Phyn,. Fah. 1, 19:55. 

® A similar view has been expreBsed by the writer In n bnuk ,on tlio 
“Thtwy of the Solid and Lkinid StataH** (hi IliissimO, 

« cf, J . Frenkel, he, ciL 

® Phys, Hey., Dec. IQIM. 

« Z. Phys., 1927 . 


Christian Doctrine 

Lang, F.R.S. 

sistent with' belief in the fundamental doctrines 
of Cliristianity , . he appears rather to embrace 
in one atheistical category all who do not sub- 
scribe to this belief ; such, at least, is the irresistible 
impression one receives on reading his address. 
This premise, which at best can have but an 
individual, and not a general, application, will be 
further considered : but first, all who admit tlie 
■ transmutation of species- — -and they are a hetero- 
geneous assemblage, and must include, besides 
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modernist ■ elmr climeii, cimr chmen as orthodox as 
Bishop Gore, educated laymen, Christian and non- 
Ghristian, agnostics, atheists, and ' even early 
churchmen like St. Augustine— must settle down 
together and consider the rest of Sir Ambrose’s 
discourse. • 

Two main themes, like the narratives in the 
early chapters of Genesis, run through the thesis, 
namely, the inadequacy of palaeontology in 
general, and of anthropological palaeontology in 
particular, to prove the transmutation of species ; 
and the inadequacy of natural selection as a 
means of transmuting species. It is clear that, 
if the first point is admitted and the transmutation 
of species is thereby considered as disproved, it is 
meaningless to labour the second ; yet both points 
are laboured, though somewhat intermingled, in 
a series of arguments, from which, perhaps, one 
on each point stands out more emphatically than 
the rest. If, says Sir Ambrose, in effect, trans- 
mutation of species has taken place, transitional 
forms would be commoner than they are ; and 
he points especially to the few known remains of 
supposed man more primitive than Homo sapiens. 
It is probable that those who have had most 
experience of fossils, both in the field and in the 
study, would say that, considering the long 
succession of fauna after world-wide fauna pre- 
sented to palseontologists, considering the com- 
paratively few accessible exposures of rocks of 
any one age in the world, considering the small 
chances of any organism of any given age being 
preserved as a fossil, and, comparatively speaking, 
the very small amount of intensive and extensive 
collecting that has been done, it is wonderful 
how notably fossil species are found to intergrade ; 
and they would probably agree that all the 
evidence points to there having been a trans- 
mutation of species. The chances against any 
organism, and especially a bony organism, being 
preserved as a fossil, also tells against Sir 
Ambrose’s contention that the associated remains 
of Pithecanthropus and Eoanthropus do not belong, 
respectively, to one individual. 

Again, Sir Ambrose argues that the apparent 
rate of increase in the population of the world is 
a datum for estimating the age of the human 
species ; and he holds that thus it can be proved 
that the inconceivably long periods demanded by 
the Darwinians for the evolution of man are 
impossible. He does not accept the contention 
of Malthus and Darwin that populations are 
equilibrated by their environment, and that once 
the bands of a controlling environment are loosed, 
even the slowest-breeding species will increase by 
leaps and bounds— a supposition which is corrobor- 
ated by observing the sudden and immense 
fluctuations in some recent animal populations, 
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human races included, the causes of which, if not 
understood, are almost certainly environmental in 
the widest sense of that term. Were this not so, 
the whole world must have been fiOded with 
human inhabitants again and again, even in the 
comparatively short time allowed by Sir Ambrose 
Fleming since man’s creation. 

This ground has, however, been gone over many 
times ; nor does it go to the root of Sir Ambrose 
Fleming’s difficulties, as is clear from the following 
passage : 

“In rejecting the idea of Creation by Divine Will 
and Power, the evolutionist then claims that the only 
kind of beginning which, can be accepted as true is 
one which appeals to his own finite intelligence. He 
is prepared to accept the Darwinian hypothesis be- 
cause it is intelligible to him. . . . He rejects as 
untrue any statements about Nature which lie out- 
side the limits of present human understanding and 
experience. . . . Thus, said an eminent naturalist, 

. . . ‘the theory of evolution was a theory universally 
accepted, not because it could be proved to be true 
but because the only alternative, special creation, was 
clearly incredible’ ”. 

Surely this passage goes to the heart of the 
matter, and reveals a misappreciation both on the 
part of Sir Ambrose and of his supposed opponents 
of the self-limitation of science. If it is true to 
say that a science is a marshalling of observed 
facts (a natural science, of observed physical facts) 
with the view of drawing logical inductions from 
them, it is clear that a natural science is self- 
limited, in its material (observed facts), in its 
method (logic), and in its standards (physical 
values). It must proceed from immediate effects 
to proximate causes, and so feels its way back to 
origins. It 'explains’ the end by the beginning. 
It is otherwise with philosophy, which has its 
scientific aspect, and in this light might be called 
the science of significancies ; but its material is 
all experience, and its standards are metaphysical 
values. It does not 'explain’ the end by seeking 
its origin, but believes that the end 'explains’ the 
beginning. 

It is clear that, in the passage quoted above, 
Sir Ambrose Fleming is standing on metaphysical 
ground, and when he complains that his opponents 
reject "any statements about Nature which lie 
outside the limits of present human understand- 
ing . . he is really expecting them, as natural 
scientists, to go beyond the limits imposed by 
tbeir system. They should answer that they must 
play the game, and seek proximate causes before 
they can feel back to ulterior causes, least of all 
adduce an ultimate cause. When, moreover, he 
points out that their arguments do not prove an 
anthropoid origin for man, they would answer 
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Biiok a biological theory, by its very », attire, 
moapabl© of mathematical proof, but _ most, 
lead, like most such questions, on a balance 
probabilities ; and that is what Prof. Watson 
ant, in. the passage .quoted by Sir Ambrose, in 
dug that special creation was incredible. On 
5 "other hand, Sir Ambrose would be right in 
,inimg.,,that, as natural scientists, they are in- 
npetent, through the very limitations of their 
dhod, to .disprove the existence of God. In 
:ier words,: Sir Ambrose and his opponents speak 
ferent languages, and on terms on wMch agree- 
mt' is impossible. 

We are thus brought back to S.ir Ambrose's 
eini.se, That the acceptfince of the doctrine of 
ganic evolution' is entirely inconsistent with the 
ndamental doctrines of Christianity. But, in 
mpiete sympathy with .his ultimate conclusions, 
ith genuine respect for his courage in upholding' 
lem, and in no, self-complacent or dogmatic 
»irit, .a' Christian may yet ask what clause .in the 
bristian creeds forbids him to be an evolutionist ? 
Thy may not a C,hristian beheve, with, the early 
huroh, that the story in Genesis of man's creation 
focused upon the spiritual truth that God 
seated man, and is not to be regarded as a scientific 
coount of the process? Why, if he honestly 


follows intelleetuai truth, may lie not trust Goci 
not to lead Mm to intellect iial ccififiisirm ; and, 
although he cannot expect- t-o solve all liis intel- 
lectual difficulties, just because, as Sir Ambrose 
insists, his mind is finite, why may lie not ho|>c, 
like Job in simi'lar eirciimstiinces, iiltiinalely io 
gain a ausion of God ? 

After .all, what differcnimtes a CJhrist-ian is what 
lie tliinks of the |K^rson of Christ, and this .seimiR 
to bear but re.motely upon the physiral processes 
of creation. On this criterion, it iniist te adinlitpcl 
that the greatest evolutionist cannot claimed as 
a Christian— “I gradually came,” Darmiii said, ‘‘to 
disbelieve In Christianity as a divine revelation” ; 
on the other hand, he repudiated atheism. His 
life, however, largely belied the stahnneiit just 
quoted. For the ChristiaiTs God is also eminently 
expressed .in ail that is beautiful, goml and true. 
Now, on Ms own showing, Darwin gradually lost 
his .esthetic faculty, as ho griicliially lost liis 
Christian . Mill ; but every page of liis writings 
expres.ses that wide charity whicdi k i-lio hall-mark 
of goodness ; while his life was a single-minded 
pursuit of truth. Surely, Sir Ambrose*- will allow 
that such a man, although an evolutionist and in 
. spite of his 'disavowing Christianity, is yet not far 
from the Kingdom of God. 


Poison Gas 


r HE menace to civiHsation of attacks on cities 
from the air is naturally perturbing all the 
3eoples of Europe, for it is generally agreed by 
uhose best able, to judge that there is no effective 
means of defence, so that the attacked country 
would be obliged to retaliate on the cities of the 
aggressor. ' It is true that the use of gas in war 
was prohibited by the Geneva Gas Protocol of 
1925, to wMch most of the principal powers of 
the world subscribed; but in view of the failure 
to effect general disarmament there is even less 
confidence in the protocol now than there was in 
1925. The attack might be made by dropping 
bombs ' filled with high explosive, or incenefiary 
composition or with gas, or gas might be sprayed. 
In the Great War gas was not used in this way, and 
consequently it is not possible to say from actual 
3xperience-Whether it would be more effective than 
iigh explosive. 

Against troops who had been trained in the use 
3f gas masks and. other protective in.easures the 
statistics, so far as they go, indicate that gas 
jhells cause about many casualties as the same 
lumber of H.E. shells, but that they kill far' fewer. 



The civilian population of a city could not be 
trained in protective measures to the same extent, 
and a large proportion w’ould not iiave gas masks ; 
but, on the other hand, they can take refuge in 
the houses, and so it should be possible to rostriti; 
the castialties. So far as can be jiidgeil in Ilia 
absence of actual experience, these should Ih*. 
considerably less than those whieli %voiild be 
caused by an equal weight of H.E. bombs. Prob- 
ably the greatest damage, both physical and moral, 
would be done by squadrons of low-flying planes 
spra^dng gas followed immediately b}-" otliers 
dropping H.E, bombs. If such an attack were 
delivered on a day when there "were low clouds 
above which the approach could be made, and into 
which the attackers could dash again after the 
assault, it would not be possible for the defending 
fighting planes and anti-aircraft guns to accom- 
plish^ much against them. If air raids should be 
made again in the future, they would, of course, 
be on-. a. vastly greater scale than in the War. 
Consequently, it would be more possible to produce 
a- lethal .concentration of gas over such a large 
area 'as 'is needed for a decided military effect. 
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Heiaoe the importance of educating the public 
in measures which would reduce the casualties 
to a fraction of the figure they might otherwise 
assume. 

' . At the annual meeting of the British Science 
Guild held on June 12, a lecture^ on' gas defence 
was given by Mr. Davidson Pratt, general manager 
of the Association of British Chemical Manu- 
facturers, and formerly an official in the Chemical 
Defence Research Department. Mr. Pratt dealt 
at fair length with the question of gas-protected 
rooms, of which he considers there should be one 
in every house or building, preferably situated on 
an upper floor. The preparations advocated would 
be decidedly troublesome and expensive, as they 
would involve not only closing all cracks and 
chinks with putty or mud, but also boarding up 
the windows outside and covering them inside 
with stout material such as wetted blankets or 
linoleum ; also laying in a store of provisions, 
water and other necessities. It is evident that it 
would be difficult to do all this even in the houses 
of the well-to-do, and would be practically im- 
possible in those of the poor. We should like to 
know whether these recommendations are based 
on actual experiments, and whether it would not 
be possible to make a room reasonably safe with- 
out rendering it useless for any other purpose than 
a refuge in emergency. If such experiments have 
not been carried out they should be put in hand, 
and the results published. 

As regards gas masks, Mr. Pratt recommends 
that a type should be developed less expensive 
than the service one but sufficiently efficient for 
tbe needs of the general population. It is un- 
satisfactory that so little appears to have been 


done yet in this direction. The problem of clothing 
that will protect against mustard gas and lewisite 
is more difficult. Other subjects dealt with briefly 
in the lecture were the detection and diagnosis 
of gas and decontamination ; but apparently, from 
what Mr. Pratt said, the methods and organisation 
required have not yet been worked out. 

An anonymous pamphlet on this subject has 
also been issued by the Union of DemGcratio 
Control. Considerable industry has been shown 
in collecting statements, but the comments of the 
writer are mostly misleading, so obviously mis- 
leading that they tend to produce in the reader 
a prejudice against pacifists rather than a hatred 
of war, which is the natural attitude of most 
Britons. 

The chapter dealing with Mr. Davidson Pratt’s 
lecture is headed ''The Great Defence Hoax”, and 
the general thesis is indicated by the statement on 
p. 60 ; “The authorities hope to succeed in rousing 
enough fear amongst people to persuade them to 
acquiesce in an armaments race, to make the 
danger of air attacks seem real and to encourage 
them to believe that the precautions against them 
will be effective”. More agreement will be felt 
with the following sentence, which occurs almost 
at the end of the pamphlet : “The plain fact is 
that the only defence against air attack is the 
absolute prevention of war”. Similarly the only 
real defence against burglary is the. absolute 
abolition of burglars, but pending that our front 
doors are provided with latches. 

AeTHITE MARSHALn. 

^ “Gas Defence.” By J. Davidson Pratt, O.B.E. Pp. 14. (London : 
The British Science Guild, 6 John Street, Adelphi, London, W.0.2, 
1935.) Is. 

“ “Poison Gas.'* Pp. 63, (London : Union of Democratic Control, 
34 Victoria Street, London, S.W.l, 1935.) 6d. 
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Prof. J. B. Cohen, F.R.S. 

I N the old organic chemistry laboratory at the 
University of Leeds there was a life-size bust of 
Liebig. It was perched high up on the top of some 
reagent shelves and it seemed as if the great ‘master’ 
of organic chemistry looked down and said, “All is 
■well here”. In many ways that bust was symbolic 
of the sway exercised in the laboratory by J. B. 
Cohen. He would have wished no better thing to be 
said of him than that he had tried to carry on the 
traditions made by Liebig for organic chemistry in 
the eighteen -fifties . Nicknames are often given to 
professors by their students as a sign of affection, 
but Cohen never received one from his. He was a 
little too austere for that. Instead he was usually 
called “Julius” — ^his first name. In a sense this was 
a greater sign of affection. It struck a deeper not© 
of regard. 


Cohen was born in Manchester in 1859 and lived 
almost the whole of his life in the north of England. 
Except for a couple of years in Munich in Baeyer’s 
laboratory, he spent all his active scientific life in 
the Owens College and the Yorkshire College (later 
the University of Leeds). He went to Leeds in 1890. 
Previously, he was a demonstrator of chemistry at 
Owens College. His title at Leeds was lecturer in 
organic chemistry, and in 1904 he was appointed to 
a chair. Twenty years later he retired, having reached 
the age limit. He was made a fellow of the Royal 
Society in 1911. But when he retired he did hot give 
up active work. During the next eight years he 
occupied a small suite of laboratories in 
Medical School, and carried out a most laborious 
investigation on the antiseptic and trypanocidal 
activity of a large series of synthetic compounds, 
many of which he prepared himself. This was done 
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jr the allspices of the Medical Research Coimcil. 

jh. tlie' Iafit«named body decided to discontinue 
line, of works Coben really did retire, and be and 
t?ife left Leeds and went to live at tlieir coimtry 
age near Conistoii Lake. .It was tliere amidst tlie 
itifiil surroundings' which he loved that he passed 
y on Jane 14, after a few w^eeksV illness. He was 
1 seventy-six years' of age. , 

ohen taught by .example ' rather than precept, 
research students will ..always retain ineftaceably 
heir minds a, picture of his amazing industry, his 
i 'teclmical standards, his almost . woman-like 
deness .in dealing wdfch their early. e.rrors,' Ms 
sent smile at anything which amused him and Ms 
orrenee of ; any thing which savoured of sho'wman- 
) , or attaining ends by any but transparently 
e.st means. Those who came less ' closely into 
oh , with Mm will remember his clarity as a 
urei%,his great interest in the welfare of students 
[ especially foreign students of the University, 
Working [Men’s Club wliic'h lie founded and per- 
aliy conducted in o,ne of the leiist attractive parts 
liTOds, and not least' his attempts by direct invest!- 
ion to 'show the great evils wTO'ught by the smoke- 
en atmosphere of our industrial towns. 

.lohen was an artist' to his 'finger tips. A lover of 
sic, he was no mean performer on the violin. He 
1 his wife often gave delightful musical evenings 
their friends both in the University and outside it. 
painted well in water-colour and got great enjoy- 
nt in trying to put on paper in this medium his 
pressions of many parts of Ms beloved Lake 
strict. With such a temperament his likes and 
likes were often very clear cut. They were some- 
les an enigma to those who did not know him, but 
VQT to his friends. Few men are so honest and live 
sir lives with such simplicity and dutiful routine 
Julius Cohen did, and none can have tried more 
thfully or wholeheartedly than he to serve his 
low men. 

As a chemist Cohen did a considerable amount of 
Liable and fundamental work, but. he did not 
a*ke the kind of outstanding discoveries that open 
> ' new fields of activity. He was, however, very 
rsatile,. and from the titles of his published papers 
may .be seen that he covered a wide field. He was 
le of til© old school of organic chemists who were 
ainly interested in the structure of carbon com- 
ainds and its influence on their properties and 
actions— what may be called molecular architecture 
td its significance. , The principal province of his 
>rk was that^ of aromatic substitution, especially 
benzeneobmpounds, and the laws which govern it. 
it he was also intensely interested in the problems 
optical activity, and almost the last paper he ever 
’ote was on' “Asymmetry and Life”. 

It was this '.mystery of the optical activity of 
tiiraliy-oeciirring organic compounds, together; 
th his great appreciation .of the work of Pasteur, 
at probably directed Cohen’s attention to the wdd© 
)pe for chemical investigation provided by the. 
bivities of living .organisms. This led him to advise 
my of his research students— the first being H. D. 
Ivin — ^to take up the study of what was then called 


physiological chemistry and is now named bio- 
chemistry. None who were so mlxmod can luive 
regretted their choice,, and the enormous dov<4o|v 
m-ent of biochemistry during tliis present Ciuitiirr 
proves. how right Cohen was in his ap|>feeiaiio!i of tlie 
contributions that the chemist could make in tlie 
biological field. 

Organic chemists owe a great debt to Cbiieii 
because of his books. Th(^ smallest of tlie.se was 
probably the most important — his little “Practical 
Organic Chemistry”. Tlioro wiis no b«>ok anything 
like as satisfactory wdion it was first published, and 
.'it has guided inmimerable students in their first steps 
in the subject. Indeed it is still widely usecl. Ilis 
greatest production was the three -volume “x\<lvaiiced 
Organic 'Chemistry”, and it is a tribute to his iiniustry 
and wide reading that lie eonlii writ<' .such a liftok 
and yet carry out his normal day's work a,t his bench, 
in the laboratory. Organic chemistry is now ahnost 
getting beyond tlie compass of a oiKMuan book, luit 
this “big 'Cohen” is still out^ of the books which ai*o 
.highly valued by advanctiil st iidmits in. (..jrcat .llriiain. 
To many, Cohen’s books will be his most ktsfing 
memorial, but those who had tho privik^re of fus 
friendship will alvrays in addition br^ grateful for tlH> 
virtue thev derived from the man I limsi ‘If. 

H. S. H. 


Prof. Max Cremer 

^ On May 22, a few wrecks only after cel'Shrating Ms 
seventieth birthday, Max Cremer, emeritus professor 
of physiologj.^ hi th© University of Berlin anti former! 3?* 
head of th© Ph3^siological Institute of the Veterinaiy 
College, Berlin, died in Munich. He was one of tlie 
last representatives of the classical German, scshool of 
physiologists who mastered both biocliemist'rv and 
biophysics. 

Cremer started his scientific career .as a ptspii of 
Carl Voit and Soxhlet by* investigating^ aninml meta- 
bolism, particularly the format loimaiid uliliS'atioii of 
carbohydrate in the bodyn Ho HUcf^etHled in 
that the organism is able to symthesise- glucos*' and 
glycogen from certain breaktlown produGis of orgimio 
matter, for example from glycon’ine. Although ho 
maintained a fruitful interest in theses probhuns, htj 
soon turned his main activities to elect rohiology. a. 
field very congenial to his talents in inatlu;matit*.s anil 
physics. Ill 1906, he discovered the exist eneo of 
considerable potential differences l)etween suit aide 
watery electrolytes separated by a pliase ininiisribh^ 
with water ' (glass, nitrobenzene). This fact foiened 
the basis of the present view of electrical pheiii)nu‘ua 
in living matter, and on the practical side, of the 
use of the' glass electrode for liyMrogen ion measure- 
ments. 

Kegarding the electric change in iier\’e as the 
essential factor concerned in the. origin aii(.l propa- 
gation of the impulse, Cremer combined pliy'sico- 
chemical , and physiological terms in an ingenious 
manner which culminated in a formula for the 
velocity of th© impulse and in a matlieniatica! ex- 
pression for the processes preceding excitation. Ho 
also- promoted th© technique of recording the rapid 
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potential changes occurring in tissues (the invention 

of a string electrometer ; :■ tlie first . physiological 
application of the cathode ray tube and the loop 
oscillograph in 1907 and 1912). 

Although Cremer was extremely critical and even 
sarcastic in the scientific sphere, he was humorous 
and cheerful in ordinary life. This mixture in his 
imposing personality was very manifest in speech 
and discussion, and will not be forgotten by his 
pupilS' and friends. H. Bosentberg. 


We regret to announce the following deaths ; 

Mr. C. T. Kingzett, one of the founders of the 
Institute of Chemistry, and author of the “Chemical 


Encyclopaedia”, other books on chemistry, on 
July 29, aged eighty -two years. 

Prof. W. B. Sorley, Bnightsbridge professor of 
moral philosophy in the University of Cambridge, 
author of many well-known works on ethics, on 
July 28, aged seventy-nine years. 

Mr. C. E. Stromeyer, chief engineer of the Man- 
chester Steam Users’ Association, president of the 
Manchester Literary and Pliiiosophical Society in 
1929-31, on July 23, aged seventy-nine years. 

Prof. F. A. F. C. Went, For.Mem.B.S., extra- 
ordinary professor of botany in the University of 
Leyden, and emeritus professor of botany in the 
University of Utrecht, on July 24, aged seventy -one 
years. 


News and Views 


Dr. Griffith Evans 

We extend our congratulations to Dr. Griffith 
Evans, who will attain his hundredth birthday on 
August 7, Dr. Evans was a pioneer in the study 
of protozoology in connexion with infections, and 
the first man to associate trypanosomes with the 
production of disease. He was born at Tymawr, near 
Towyn, Merionethshire. After studying medicine 
for a short time with a medical practitioner at 
Tow;^m and Aberdovey, he entered the Boyal 
Veterinary College, London, where he qualified as 
M.B.C.V.S. In 1877, he was sent to India in the 
Army Service Corps. It was there that his great 
work on blood parasites was carried out. On 
arrival in India, he was appointed to investigate 
an endemic disease which for many years had 
been fatal to cavalry and artillery horses ; by 
microscopic examination of the blood, which revealed 
the specific bacillus in the blood of every patient, 
Evans at once proved the disease to be anthrax 
fever. 

In 1880, Dr. Griffith Evans’s work on surra began ; 
and upon studying the reports which had already 
been made upon the disease he at once reached the 
opinion that it was due to some parasite of the blood. 
His first act was to examine microscopically the 
blood of a surra patient; it was swarming with 
parasites. Though Koch had not yet made his 
classical postulates, and though Evans was ignorant 
of the nature of the microbes revealed to him, 
he immediately associated them with the pro- 
duction of the disease. They were the parasites 
which, at first called Trichomonas evansi^ are now 
iaiown as Trypanosoma evansi. Official opinion 
was strongly against him, but the Government 
printed liis reports, and he had the gratification of 
knowing that his statements spurred on a number 
of younger men to continue investigations along lines 
which he had laid down. He returned to England 
in 1885, and after further work in Crookshank’s 


laboratory, King’s College, London, retired from the 
army in 1890. In 1917 he was awarded the Mary 
Kingsley Medal by the Liverpool School of Tropical 
Medicine, in recognition of his distinguished scientific 
work, and on that occasion he wrote a short auto- 
biographical memoir, which was published in vol. 12 
of the Annals of Tropical Medicine and Parasitology » 

Alcohol and Road Accidents 

Early this year, the Minister of Transport asked 
the British Medical Association whether it could 
usefully make any observations on the place of alcohol 
in the causes of road accidents, in the light of existing 
knowledge and experience. The Association there- 
upon appointed a special committee to consider the 
subject and the report of this committee has just 
been published {Brit, Med. J., SuppL July 27, 1935 ; 
p. 57). The committee confined itself to an examina- 
tion of the scientific evidence on the effect of the 
consumption of alcohol on the functioning of the 
body, especially of amounts insufficient to produce 
the state commonly recognised as drmikenness. The 
Alcohol Committee of the Medical Research Council 
concluded that the direct effect of alcohol upon the 
nervous system is, in all stages and upon all parts of 
the system, to depress or suspend its functions ; it 
is, in short, simply a narcotic drug. The earliest 
effects are an impairment of the faculties of judg* 
ment, concentration, self-criticism and the power of 
estimating risk, which are often accompanied by a 
sense of well-being and of self-satisfaction. At the 
same time, the power of making movements de- 
pendent on rapid and accurate co-ordination is 
adversely affected; the rapidity and accuracy of 
neuro-muscular co-ordination are diminished. The 
report reviews the experimental evidence on which, 
the above statements are basedj and points out that 
as little as three ounces of whisky produces these 
effects. The experiments were of course mad© in 
other cojonexions to determine the effects of alcohol 
upon the nervous and neuro-muscular systems ; but 
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are applicable to motorists, whose' movements are 
dependent on rapid , and,,- accnrate co-ordination' 
between the eyes, hands and feet. . The 'Committee ■ 
also emphasises that the elimination, of alcohol from' 
the body: is a slow process : . 10-12 c.c,, or the equiva- 
lent of , one ounce of whisky, can be oxidised each 
hour,, and the rate is not increased when the con- 
centration .in the blood is raised by drinking larger 
quantities. ' The committee concludes that ..the 
driving- capacity of a driver, who' .has taken even' 
smal . amounts . .of ■ alcohol, must frequently be 
adversely affected, even when it has been consumed 
some. hours. before driving, and especially if taken in 
the absence , of food. 

Production of' Oil in G.reat Britain 
. " One ' .of the. most striking ' characteristics ■' of the 
times .is the tendency of man to make himself less 
dependent on the circumstances imposed by geo- 
graphical, conditions.., Formerly it w^as necessary to 
settle, 'and for. industries to develop, where sources of 
food and raw materials were readily accessible. How 
.the tendency is for these things to be done just w^here 
man chooses— but at a certain price, - Modem civilisa- 
tion demands oil and oil products, and our need is 
being in part met by the treatment of coal. In the 
House of Commons on July 24, the Secretary for 
Mines (Captain Crookshank) reported that tiie plant 
at Billingham for coal -hydrogenation is now working 
and will, when at full output, produce 45,000,000 
gallons of motor spirit yeaiiy~™-3|- per cent of our 
annual consumption. By August, the total production 
— including that from distillation of oil shale and 
coal — -will reach 60,000,000 gallons, increasing to 
90,000,000 gallons when the Billingham plant attains 
full output. Although petroleum can be got from the 
earth for relatively slight efforts, one of the chief 
merits claimed for coal -hydrogenation is the magni- 
tude of the labour it reqrdres and the emplo;^ment it 
gives.' This, how^ever, is small in comparison with 
the size of the coal industry. The present Billingham 
ou.tput employs 1,900 miners and 1,000 plant em- 
.ployeeS;, and it does not seem proba'ble that the 
process can restore the former prospeirity of t'he 
mining industry. Capt. Crookshank also stated that 
:.43 applications had been received to ' prospect and 
work for .oil in Great Britain. 

Mrf Lloyd George's Scheme of National Reconstruction 
Mb. Lloyd George’s scheme of national, recon- 
struction is ..outlined in a pamphlet entitled- 
“Organizing Prosperity” (Ivor Nicholson and 
Watson. .. .6d.), His mam thesis is that our 
economic -^ system can be . amended -without being 
scrapped, and : that the immense advantages of 
individual • eiit^erprise, energy and initiative which 
o.ur present ec^pnomic . system fosters are not to be 
lightly: sacrificed. They must ra'tlier. be controlled 
and cultivated s^p that they may yield an ordered 
harvest for the nation. He gives first place to the 
land as a means' of finding not only temporary 
employment during‘Da period of exceptional trade 
depression, but also ^lermanent employment for our 
surplus population. OCher projects advocated include 



housing and slum clearance, electrification of 8iib- 
urban ...railways, improvement of ports and docks, 
■extension and improvement of elc3ctrical supply, road 
developments, water sii|)ply, telephone extensions 
and . financial assistance for deveiopincnfc of oversea 
markets. These various schonics would bo financed 
by a ‘prospe:rity .loan’, while the carrying out of the 
programme would be entrust-ijri to a National Dc?- 
.velopment Board consisting of a small bocl\’ of I'mtsoiis 
of distinguished competence drawn from iiicliistry, 
commerce, finance, workers and eonsiiiiii-^rs who 
.wnuld be appointed for a definite term ami would 
be' responsible to the Cabinet. But since a Cabinet, 
of about a score of Departmental iMirnsters is an 
unsuitable ' body to give full ami dispassioiiat-o 
consideration to bold schemes of national recon- 
struction, Mr. Lloyd George advocates a roversion to 
the War-time arraiigcmeiit of an executive consisting 
of the .Prime .Minister and four or five Miiiisfcers 
without departmental duties. 

Science and Vocational Advice 

In a Friday evening discourse dtTn^'c-'rcd at t.lio 
Royal Institution on May 10, and now avaihilile m 
a pamphlet, 'Dr. C. S. Myers disciisscMi !ht) “Scic‘ritific;! 
Approach to ‘Vocational Gindanee”. ifo compared 
the giving of vocational advice with tlio giving of 
medical advice. Each is an art, yet eacdi dopirndH 
on the use of scientific kiiowledg(3 and metiiO«l«. Tim 
ind.ividuai must be studied witli regard to twcTy 
relevant aspect of himself and his t^ivironinoiit-. In 
vocational guidance, tiie part . played by payedio- 
logical tests is essential, althougli relatively small. 
It ' is now possible . to estimate iiitelligencc3 fairly 
acc-urately, . by means of ‘verbal’ and ‘|.)raetica.r 
tests, and as the degree of iiiteiligeiice re(|uireti 
varies in different groups of occi:ij)ations, this is one 
very important deciding factor. But tests for cliar- 
'acter and temperamental qualities are nut vut- 
siiificiently reliable; and tlio cluef coihriburion of 
the psychologist in this direetioii lias in llti* 

introduction of improved and .sysiematie inetluHis 
of assessment. (Hher (|iuditit*s ?H‘cess.'iry fur siif^'ess 
in certain occnipat uuis are meeluinieal a.bility and 
-manual ability. Tests fur ihest‘ abilities n.iid ullcis, 
based on a <kd''aile<i stmly of some one oeeupatiuiu 
can b© appliec.! In voeational mlaiioa \diere the 
problem is one of selecting the best persuti for a 
particular job. The co-operafion of paivips, teachers, 
school authorities ami juvtnile lauploymeiit 
provides a necessary eunrributiou lu the tlala, on 
which the vocational adviser’s adviet* Is based. I'he 
. follow up of advised cases, and compariso!i with ihe 
results obtained from a eonti-ul-gruiip aiv new 
recognised parts of the experim«*ntal proviHlmv. 

. During the past nine years, the iniinlxu* of cusivs 
dealt, with in Great Britain by thir two hodies 
responsible for most of such research was 6,751 ; 
in 1925. the- number of vocatioiml giiidanee eases was 
less than 100. 

T* A* Coward Memorial Sanctuaries 

On July 22, tlie Earl of C.Vandbrd and BalcftiTes 
opened the Nature sanctuary at Gottorili Cloiigln 
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Cheshire, formed by public subscription' in" memory 
of the late T. A, Coward, sometime lecturer in .the; 
University of Manchester and author of “The Birds 
of Cheshire”, “The Fauna of Cheshire”, etc. The 
deeds were handed over to the Society for the Pro- 
motion of Uature Reserves. The Earl of Stamford, 
chairman of the memorial committee, said 1,570 
people from all parts of the world had subscribed 
£925 to save this well-known haunt of fauna and 
flora, and also a second memorial sanctuary at Mar- 
bury Mere, and subscriptions coming from so far 
apart as Canada and Hong-Kong showed the wide 
appreciation of Mr. Coward’s work. The sanctuaries 
were chosen not only for their own particular 
appropriateness and value for study, but also because 
Coward himself studied in them so often. One part 
of the sanctuary will be permanently closed as a 
true Nature sanctuary for wild life, but a public 
right of way will exist at another part where visitors 
can see down the sanctuary and hear the bird songs. 
A bronze memorial plaque on a glacial boulder 
brought from the Bollin Valley is inscribed ; “In 
Memory of Thomas Alfred Coward, M.Sc., — 1867- 
1983- — Cotterill Clough and Marbury Reed Bed were 
purchased by public subscription to remain for ever 
undisturbad Nature reserves as a memorial to his 
great services to natural science”. Already studies 
have been made in the sanctuary by the Manchester 
branch of the British Emp)ire Naturalists’ Association 
and the Altrincham Natural History Society. The 
opening ceremony m the Clough was attended by 
delegates from natural history, scientific, ramblers, 
and otlier bodies chiefly from the north of England. 

Recent Archaeological Discoveries in Crete 

Offortunity for further study of the archaeo- 
logical material found in a cave at Arkalokhori in 
Crete (see Nature, July 6, p. 15) has led to sonae 
modification of opinion as to its character, though 
not as to its importance. Sir Arthur Evans, in a 
communication to The Times of July 29, states that 
as a result of comparative study of the hieroglyphic 
inscription in three vertical lines on the votive bi'onze 
double axe, he has arrived at the conclusion that it 
does not, as at first supposed, represent an exotic 
script. He finds that while one or two new forms 
appear, nearly all the signs have close parallels in 
the Cretan series, while two recur in the same col- 
location on a faceted hieroglyphic cylinder in his 
possession. He is, therefore, of the opinion that the 
language is identical, though the new inscription, 
from its associations with material belonging to Late 
Middle Miiioan, must be regarded as late in its class, 
dating from about 1600 b.c. From one of the lairs 
of a badger, from which animal the locality takes 
its name, a fairly complete series' of potsherds, 
covering most of the Minoan periods, was recovered. 
Sir Arthur, passing on in the same communication 
to recent work at Kjiossos, chronicles an exploration 
of Minoan deposits, in which the most remarkable 
discovery was a small limestone head. ’ This was 
of a markedly dolichocephalic early Egyptian type, 
though associated with relics of the closing Middle 


Minoan ' age. Mosaics of Hadrianio age from a 
villa recently found in the vineyard of the Villa 
Ariadne, in which the heads of Dionysiac figures in 
medallions are the recurring subject, have been 
pronounced to excel any Roman specimens of the 
kind yet foimd in Greece. 

Origins of Man in America 

Search for evidence bearing on the problem of 
early man in America, which has been carried on 
in New Mexico during the past five years by Mr. 
Edgar B. Howard under the auspices of the Academy 
of Natmal Sciences and the University Museum, 
Philadelphia, is now to be extended farther afield. 
When it was announced a few years ago that the 
stone implements of a type hitherto unknown in 
America, but now known as ‘Folsom points’, had 
been discovered near Folsom, New Mexico, by Prof. 
E. B. Renaud, of the University of Denver, a new 
orientation was given to the study of American 
archaeology, more especially in the attitude towards 
alleged associations of artefacts with the bones of 
extinct or presumedly early fauna. An antiquity 
for man in America greater than that generally 
admitted seemed a possibility. Mr. Howard’s ex- 
plorations in New Mexico, of which an account is 
to appear in the Museum Journal (Philadelphia), 
and especially his discoveries in a cave west of Carls- 
bad and in old lake beds near Clovis, New Mexico, 
at a depth of eight feet, of artefacts and traces of 
camp fires m association with the remains of extinct 
fauna — camels, wild horse, elephants- — indicate that 
Folsom man had penetrated to the south-west in 
Pleistocene times, when the Wisconsin ice -sheet was 
waning, a period of climatic change tentatively fixed 
at 10,000 years ago. No contemporary human 
remains have been found. Mr. Howard is of the 
opinion that further evidence must be sought in 
Asia, and is now on his way, with the assistance of 
the Philadelphia Academy of Natural Sciences, to 
Russia, where he proposes to study the archaeology 
of Siberia and hopes to enlist the co-operation of 
the Soviet authorities in further exploration. In 
the meantime, Dr. F. de Laguna, also on behalf of 
the Philadelphia Academy of Natural Sciences, has 
resumed her researches in Alaska — on this occasion 
in the Yukon Valley and with the object of tracking 
Folsom man on his way to the south-west. 

Marriage Hygiene 

A NEW quarterly journal. Marriage Hygiene , with 
a strong editorial board consisting, for the time being, 
of a number of prominent Indian medical men, has 
recently appeared from the Times of India Press, 
Bombay. Its objects are to secure for the science of 
conjugal hygiene a proper place in.: preventive 
medicine, to publish contributions which are believed 
to be necessary for scientific, sane sex teaching, and 
to bind its readers together into a brotherhood of 
clean thinkers and bold fighters against prejudice 
and taboos ; and it is intended, by additions to the' ^ 
editorial board, that the journal should become an 
intemationai one. The -first number consists: ''Of 
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wticles . published: elsewhere ■ by , Havelock. Eliis., 
Julian Huxley, Horman H.imes .and otheis, and 
includes several p.ages of , abstracts and reviews of 
books. Ill, the second iinmber there' is ' an ' excellent 
article by Horman Himes on contraceptive technique 
in Mam and. Europe in the Middle Ages. The articles 
30 : far,, published indicate the scope of the, journal and 
the quality of, .its contributors. It 'promises well, 
and should receive a welcome from all who - are 
interested in those problems which arise from the 
relation of male to female and of parent to offspring. 
The price; of a volume is 18s., and the address of the 
managing ' editor , is Kodak House, Hornby Boad, 
Bombay. : Surely it is a matter of profound significance 
that such a journal should have had its origin in 
India, particularly when it is learned that, associated 
with" the, journal, there is a eugenic clinic. ' It would 
seem that this journal intends to deal franldy and 
scientifically with a number of topics that are not 
usually encountered in the ordinary medical journals. 

Recent Acquisitions at the British Museum (Natural 
History) 

■ The Zoological Department has received,' as a 
donation from His Excellency the Governor of Sierra 
Eeone, the skull and tusks of a young specimen of 
the forest elephant, from the Gola Forest, Sierra 
Leone. This specimen is of exceptional importance 
as ,it is accompanied by two complete tusks which 
are in every way similar to the tusks hitherto accepted 
as belonging to the so-called *dwarf’ elephant. The 
skull and teeth of this specimen prove it to be quit© 
a young individual and therefore it is reasonable to 
conclude that the so-called ‘dwarf’ elephant ivory is 
merely the ivory of young elephants. 135 mammals, 
144 birds, 9 reptiles, and 500 fishes from Ashanti 
have been collected for the Museum by Mr. Wil- 
loughby P. Low© and Miss Waldron, and about 200 
birds collected in southern Asia Minor by Mr. Charles 
Bird have been purchased. The important collection 
of British Lopidoptera formed by the late Bobert 
Adkin, who died at Eastbourne on May 21, has been 
bequeathed to the Department of Entomology. This 
collection consists, at an estimate, of about 50,000 
specimens, and embraces the microlepidoptera as 
well as the larger kinds to which most collections are 
confined. The Trustees approved the purchase for 
the Department of Geology of an important collection 
of some two thousand Australian fossils, including 
fishes, represen tativeKS of most of the invertebrate 
groups, and plants. It is particularly valuable on 
account of the large number of Permian and Triassic 
insects, including more than 100 types, which it con- 
tains. An interesting and valuable gold nugget from 
Morro Velho, .Minas Geraes, Brazil has been be- 
queathed to the Department of Mineralogy, by the 
late Mrs. M. A. Bushnan, of Kew. The nugget, 
which weighs. 119*3 grams, or nearly 4 ounces troy, 
consists. entirely, of native gold,, all the original quartz 
having been , removed, leaving a cellular structure. 
Among the purchases may be mentioned : a splendid 
scissor-cut yellow scapolite, weighing 12*3 carats. 
The rough stone was from Serra da Chibita, Minas 


'Geraes, Brazil. Scapolite of gem quality is not 
oo,mmon, -and this specimen is iargCT am! of bettiu* 
colour .than any othcT in the Kiitional ( ’olleetion. 

A Disease-Resistant Red Currant 

A' SHORT note issued by 8ei«'nce Servic»,c3 of Wash- 
ington, D.C., announces the diseovery by i)r, G. CL 
Hahn 'of a .new variety of red cnirrant io 

the uredo- and tcleuto-spore stitges of Cnniffrihan 
rlbicola, the wbito pine blister rust fungus. This 
organism is heterceeious, spcmding its life-liistory on 
two distinct host plants. Currants and go<»HelH*iTii‘S 
are the summer hosts, whilst t.he a^cidia! stage is 
spent 'upon white pine (2^ mm stmhm) in the winter. 
Many districts' in America regard 1'ho white pine as 
their principal source of wealth, and so both wild 
and cultivated currants and goosebtuTies were 
eradicated completely. This caused much grief and 
expense to gardeners, but rtmioved the ncTossiiry 
summer hosts of the fimgus. and effectively con- 
trolled the disease on wliite pine, liie new disease- 
resistant red currant is known as ‘Viking' ; it 
vides fruit of good <piality, ant! pnunises to witli- 
stand drought as wt3ll as to resist distmBtj. 

Centralisation of Scientific Publication 

Ik an luldress on “The Dissernination Scimictj” 
before the American Assot'iation for th«^ Advant'erntmt. 
of Science at Mirmtuipolis on 3nn<^ 26, Vfr, Whiifioii 
Davis, director of Science Service, reih3mtc*d a plea 
for -the co-opcirative centralisation of some scientific 
publication fun.ctio.ns in a Scientific Information 
Institute. It was suggested that iiianiiseripts wiiicli 
■ could not be published promptly or in full sliould 
be sent to the Institute and prepared by” typing or 
otherwnse for photographic publication. The existence 
of the paper or monograph would be made known 
through the publication of the abstract hi the 
scientific journal, and the jiaper could he obtained 
request, each copy?- being made to onler. The same 
sy”stem could be utilised for su|>plying to intmihers 
the scientific papers tlelivtTcd at a meeting, Tiu^ 
photographic procedure might also }>e udlis<‘il for 
loans between, libraries. In r(\ga,rd to bibliography, 
Mr. Davis sugg<?st(xl the opc.Tafeion by” the Seituilhie 
Information Institute of a bibliogra|->!iic*aI iilt^ and 
production service to absorb existing bibiiogriipliicul 
schemes in all branches of science and provide biblio- 
graphical material In fields of science whieli are at. 
present not easily^ .accessib.le. A fund of ajtproxi- 
mately 20,000 do,lIars would enable these projects to 
be initiated. 

The National Central Library 

.■ ThB' nineteenth annual report of the National 
Central Library, Malet Place, London, W.CM, directs 
attention to the dijSicuit financial problems w-hieJi at 
present confront' the Committee, These are due 
partly to .the inadequacy?- of .its income to meet the 
growing demands made upon the Library and partly 
to the termination of the annual grants received 
from the Carnegie Trustees, from whom a final grant 
of £4,000 has now been received. The annual grant 
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of £3,000 from the Treasury has again been reduced 
by 10 per cent, and^ it : has only been possible to, 
spend £2,337 on books, the smallest expenditure for 
seven years. The financial ' difficulties are the more 
unfortunate when the work of the Library in tracing 
out-of-the-way books and acting as a clearing-house 
for the entire library system of Great Britain and a- 
chief source of all bibliographical information is 
becoming more widely known and appreciated. The 
report contains references to the ‘outlier libraries’ — 
which now number 149, including those of a number 
of research associations, the regional library systems, 
the university libraries, and the foreign libraries — 
which will probably surprise the average scientific 
worker in the extent to which they reveal the co- 
ordination of effort in this field. Moreover, as the 
regional system grows, the, work represented by each 
book issued by the Central Library continues to 
increase, as although the number of books issued may 
decrease the percentage of books difficult to trace 
and obtain becomes higher. Of particular interest 
is work on Union Catalogues, and the Union List of 
Periodicals iir the University Libraries has been of 
the greatest service in locating periodicals. The 
report also refers to a Union List of Scientific, 
Technical and Commercial Periodicals in the Public, 
the University and all the Technical Libraries in 
Sheffield. A total of 61,187 books was issued by the 
National Central Libraries and 11,231 by the outlier 
libraries, which contain 5,846,000 volumes ; 2,409 
books were lent to imiversity libraries, 1,233 of which 
were supplied from the Library’s own stock. 

Thermo-couple Standardisation 

The use of thermocouples for the measurement of 
temperature has become so customary in industry 
that the issue by the Bureau of Standards of the 
United States of a pamphlet of 36 pages by Messrs. 
W. P. Eoeser and H. T. Wensel on the methods of 
testing them and the materials of which they are 
constructed will be welcomed by many workers in 
industry. It is Research Paper 768 of the Bureau, 
and is issued at the low price of 5 cents. It deals 
with the best materials to use for a given range of 
temperature, how to secure that they are pure and 
how to standardise the couples when constructed. 
On the whole, the authors prefer a freezing point 
rather than a boiling point for a standard temperature 
when each is available, but instructions are given 
for carrying out standardisations in each way and 
also for comparisons with working standards of the 
thermo-couple type. The best methods of inter- 
polating for temperatures between the standard 
temperatures are also dealt with. Some idea of the 
accuracy to be expected from observations with 
various types of thermo-couples over different ranges 
of temperature .iS: also given. ■ 

The World Power Conference ' 

At the annual meeting of the International Execu- 
tive Coimcil of the World Power Conference, held 
at the Royal Netherlands Institute of Engineers, 
The Hague, Sir Harold Hartley, chairman of the 
British National Committee, was elected by the 
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Council as its chairman, in succession to the late Mr. 
D. N. Dunlop, who died on May 30. The choice of 
Sir Harold is peculiarly appropriate, since as a 
vice-president of the London Midland and Scottish 
Railway Company, and director of research of that 
great transport system, he is in close touch with 
industrial problems, while as chairman of the Fuel 
Research Board and a research fellow of Balliol 
College, Oxford, he is also conversant with the more 
academic aspects of scientific progress. The Con- 
ference owes to Mr. Dunlop, its founder, a happy 
combination of the practical with the ideal. Under 
Sir Harold Hartley’s guidance it should continue to 
progress and to play an increasingly influential r6!e 
throughout the world. 

Dovedale 

IVIr. Robert McDoijgall, of Manchester, has 
presented to the National Trust further sections of 
Dovedale. The dale lies partly in Derbyshire and 
partly in Staffordshire, and it was recently announced 
in Parliament that steps were being taken by the 
local authorities concerned for the planning of the 
whole area. This announcement was warmly wel- 
comed by the National Trust. Now Mr. McDoiigall 
has added to his previous gifts 52 acres in Biggin 
Dale which joins Wolfscote Dale — as the upper part 
of the Dove valley is called — on the Derbyshire side 
some way above the land recently given by Imperial 
Chemical Industries, Ltd. Biggin Dale is a dry lime- 
stone gorge of great beauty. The new property, on 
its north-western side, consists of steep grass slopes 
with picturesque screes and some timber and haw- 
thorn bushes, and from it there are arresting views 
down the Dove valley. There are also fine views 
across to the Staffordshire side of the Dove valley 
where the Peasiand Rocks stand out boldly. Above 
the property is Wolfscote Hill (1,272 ft.) which, with 
its long ridge, is a great landmark in the neighbour- 
hood. 

Italian Council of Research 

The recent activities of the Italian National 
Council of Research, which is directed by the Marches© 
Marconi, are described in an official publication 
dealing with investigations which the Council has 
handed over to the universities, higher teaching 
centres and experimental stations in Italy. During 
the years 1933 and 1934, researches were carried out 
in the problems of nutrition in the laboratories and 
institutes of physiology and biochemistry at Naples, 
Padua, Genoa and Rome, as well as investigations 
on the etiology, epidemiology and prophylaxis of 
typhoid fever in the institutes of hygiene at Bologna 
and Genoa. 

Toxicity of Industrial Solvents 

At the request of the Home Office, the Medical 
Research Council has undertaken to promote 
investigation into the question whether various 
volatile substances might injure the health of workers 
using them under industrial conditions. The Council 
has appointed the following special committee to 
assist and advise in this matter : Sir Joseph Barcroft 
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■r ^ TD Prof A J. Clark, Prof. 

(chairman), m J- C.Bn ^ ^ Kettle, 

A. G. Green, Prof. J. A- Mr. D. R. 

Dr H. B. Morgan, Mr. J. Davidson 
Wilson and Sir David Munro (secretary). 

International Office for the Protection of Nature 
THK Dutch and French 

officially recognised liave appointed 

Protection of Nature at ’^^Ir^Statives 

the foUowing delegates to he th ^ 

on the general couned <>? Tienhoven, 

jyutch East : ^ Vnr * mture ' Protection in 

president of the So«e y A^n Waterschoot 

Netherlands ; Dr. W. A. d. • ^„g . prof. 

van der Gracht, chief engineer Colonial 

Institute, France and Colonies : 

former Mmister of jii^^^try of 

M. M. BoUe, conservator of f *^^„Jtary 
Agriculture, Paris; Brof- A. Gravel gener 
of the National Committee for ^he Preserva ^ 

p.„. »d "?'• *" * “SW n.S: ivo- 

Sroi SrsSstS Hatioaal. d'A«olim.«to de 

France. , 

Speleological Research in Great Britain 
AT the meeting of representatives 
interested Stoffordshire, Somer- 

rDelor’s^uth Wales and Ireland (see Natube 
T uir4 TpS) Lid at Derby on July 27, over wffich 

ffissemination of information t^pret^ ^ 

tfifi course of the discussion whioh preceaea w 
rif the resolution, stress was laid on the 
?J^bv prorscuous and uninstracted 
damage done by P Armstrong (Warrington) 

^’^o^ieffiM Lging the’ need for training before any 

Stempt is made to carry on the 

The meeting also adopted a proposal that bir 

Keith should be invited to become the tot president 

of the Association. 


Edinburgh) to W. M. Wilson. 

Atiuouiicemctits . . r ’/rtf'iirtrTi* 

r”S 5 SSrx::;r'T.i;A 

dency oi rrox. ax from tlit^ g<*!it'ral 

iaformation can Zoolugie, Facniltf^ 

secretary, Con^^s mternatioiial ae £.1 i- . 

des Sciences, Lisbon 


Is-lV'*'-'*- t I 1 

A COOTBEENCE on academic freedom will be ic < 

S ^S'tnSS'Sto 'se^toS Lmei; : 

academic 

"^nTte'^Lers will bo Bertrand ^ 
G. D. H. Cole, Prof. ^^‘J^rthcr ^formation 

Prof H. Levy, L. J. Hodgson. PaTIiwp 

;r’bf obtained from C. B. Morns, Balliol C.olkgc, 
Oxford. 


Awards of the Royal College of Physicians 
•At a meeting of the Royal CoUege of Physicians 
oftondon held on July 2 /. 

the Award of the Baly medal to Dr. F. H. A. Marsnaii, 
S^Wer in the experimental investigation of 
physiology and the relation of hormones to 
whwL aw«d of the Bisset Hawki^ medal to 
wewman, for his distiiigtfished services to 
Zl ut V, and more particulmdy for the leadmg 
late Mrs. - institutiori-ef social medical 

consists entrfe£^ Ungley and a grant 

havmg been p Janet Vaughan to contmne 

Among t^; P3 slewL engaged beforeVetoquish- 
scissor-out L. Bywters and 

The rough f rg.a,ppomted for siAtoonths 



THE tenth and eleventti f ® 'md 

on Contact Catalysis, Division 
Chemical Technology, have be^ If ^ 

r;;r 

H nmtion the nature of chemical binding, mter- 
a^orption, the ^tura oollLsions. cliain 

Sons and soiS technical applications of catalysto. 

Applications are invited for the following appoint- 
ments, on on before the dates mentioned : 

A temporary assistant lecturer in applied mafe- 
.iirS J Dniv»ity of Liv.,pool-BoB..i™, 

Department, Manchester Northern Hospi al--f le 
SecLtarj^ J. C. Daniels, 3S Barton Arcade, Man- 

A lecturer in botany in the I uitcd < •! ki-' i ■ ’■ 
Andrews — Secretary and Logibtiai {. iig- * • 1 4 

An assistant (Grade III) and a bmpormy a<-ustnut 
(Grade II) in the Admiralty (.'mupass 1 i.'iMt i mt n , 
Slough— Secretary of the Admiralty (< .!•- l.r.mch), 
London, S.W.l (Aug. 10). 

A veterinary research oHicvr lo the ( mverni.wtd^ o 
Burma— The High Gommissioncr ft.r Irtdia, 
Department, India House, Akhvych, Louduti. \S .< ..i 

(Aug. 14). ... 

An assistant lecturer and demonstriilnr in ciigm* ' i - 
ing in University College, Cardil'f-The H.-.n-trar 

■ (Atig. 10). . . ... , . 

Two assistant keepers at the 1 ictoiTa^iuid At ben 

Museum— Director and Secretary, South Kenf igtou, 
London, S.W.7, marked “Assistant Keeper” (Aug. 
31). 

City microbiologist to the yitmieipal Cotiiytil, 
Colombo, Ceylon (candidates to bo from Ihefinihsti 
Kingdom)— Messrs. John Pook and t’o., 68 Fen- 

church Street, London, E.C.3 (Sojit. 30). 

A lecturer in geography and mtilhematicB in bt. 
Hild’s College, Durham— The Principal. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
Me cannot undertake to return^ or to correspond with the writers of^ rejected 9nanuscripts 
intended for this or any other part of Hatuhb. No notice is taken of anonymous communications. 

Notes on points in soivie of this week’s letters appear on p. 187, 
Correspondents are invited to attach similar summaries to TiaEm communications. 


The Ftsndamentai Paradox of the Quantum Theory 
' Under the above title, Prof. G. Temple^ deduces 
the paradox from the general principles of the 
quantum theory, that any two operators representing 
physical variables must commute, ' If this conclusion 
be correct, it would involve fatal consequences; 
therefore we should like to point out that the com- 
miitability of operators does not follow from the 
general principles, but only from the particular and 
rather arbitrary principle of symmetrisation, which 
Prof, Temple claims to have deduced, but which is 
a new hypothesis in reality. 

It is generally accepted that “physical variables 
a, 6, c, . . . are represented by symmetric linear 
operators J5, O, . . . in Hiibertian space ; and 
the representation satisfies the following conditions : 

la XA (X being an ordinary number) 
a A + 

Furthermore, it is also admissible to conclude from 
the relation ab == J(a -i- by — i(a — 6)®, which is 
also a c -number relation, that ab \{AB BA). 
This way of s 3 nnmetrisation is unique, if products 
of only two physical variables are considered. In 
the case, however, of using products of more than 
two physical variables, this symmetrisation can no 
longer be derived uniquely from a c-relation. For 
then it is possible to convert artificially the case of 
two variables into the case of three variables, having 
then several possibilities of symmetrisation. 

We put, for example, A = where F 

is an operator and its reciprocal. Assigning 
p-'^A = D, then evidently ah =^ fdb. 

According to Temple’s symmetrisation 

fd.b l(FD -f DF)B + IB(PD + DF). 

Here, and in the general case of tliree variables, we 
will choose, however, in a more symmetrical way the 
sum of all six permutations of the three variables. 

All the different possibilities of symmetrisation give 
the same result only then, if the variables commute. 
Hence we cannot conclude that all variables must 
commute because a special prescription of sym- 
metrisation does not exist in quantum mechanics. 

Note added in proof . — -Further consideration shows 
that, starting from the above representation of 
physical variables by linear operators as assumed by 
Prof, Temple, the correct symmetrisation of products 
of physical variables should be made by forming 
the sum of all the permutations of the variables. 

A detailed report on the question of symmetrisation 
will be published later. 

H. Frohlich. 

B. Guth. 

Institut fur theoretisehe Physik, 

Universitat,. 

: Wien. ■ . . 

JuneTS, 

10. Temple, mnmi, 1S5, 957, June 8, 1935,- 


To remove any possible misunderstanding, let me 
say explicitly that the argument of my previous 
letter was not intended as a serious demonstration 
that any two operators representing physical variables 
must commute, but as a definite proof of the existence 
of some serious and fundamental defect in the form 
of modern quantum theory. The criticisms to which 
the argument has been subjected have concerned 
either the conditions which were assumed to be 
satisfied by the representation of variables by 
operators, or the method by which the representation 
of a triple product was obtained. 

With regard to the first group of criticisms, it is 
sufficient to reply that the assumed conditions are 
universally accepted, and that the denial of any one 
of them is as fatally destructive of the present form 
of the quantum theory as is the acceptance of the 
commutability of any pair of physical operators. To 
say that the same variable need not always b© 
represented by the same operator renders it impossible 
to interpret any operational formula : to deny that 
a b A + jB, unless A and B commute, makes 
it impossible to construct any Hamiltonian operator 
as the sum of the operators representing the kinetic 
and potential energies ; to deny that a ^ A ® in- 
validates the whole theory of the momentum operators. 

Criticisms of the second kind have usually taken 
the form of the assertion that the operator repre- 
senting abc is 

(A - ^ -f 0)3 - (A + H - C)% 

= iiABC + EGA + GAB + GBA + AGB + 
BAG). 

Certainly, this is a legitimate deduction from the 
premises, but it is not the only possible deduction. 
I agree with Messrs. Frohlich and Guth that in the 
case of triple products a unique form of the repre- 
sentation cannot be derived from c-relations between 
variables. But I deny that I have employed a 
“particular and rather arbitrary principle of sym- 
metrisation . . . which is a new hypothesis in 
reality”, I have based my deduction on the three 
premises admitted by Messrs. Frohlich and Guth, 
and I challenge them to point out at what stage in 
my argument any further assumption has been made. 
Any triple product abc is also a double product of 
a and 6c, or of 6 and ca, or of c and ab, and its repre- 
sentations are therefore deducible by the recognised 
rule for all double products, that is, that 

xy-^'U^Y+'YX).' 

This is the gist of my argument, and argument it 
is invulnerable. 

What, then, is the origin of the paradox ? It can 
only arise from the fundamental concept of the 
representation of the variables of claMcal physics 
by the operators of quantum theory . The assertion 
that such a representation exists is the form taken 
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by th. com»p«ba»«« ’toS 

theory, aad the paradox ^ form, the 

attention is a ’ It is false for the 

Correspondence characteristics cannot 

obvious reasons that ph^ _ classical variables 

be simultaneously describable by ^ 
and by quantvun - on^ comiondence 

cannot be any rigorous one ° ^o^gb this 

between these two to require the 

conclusion appeam, ^ ^rt of the quantum 

complete revision of the g P v-eavilv on the 

theo^, which at present still leans heavuy o 

crutcLs of the Correspondence 

' TJniversity of London. 


hexafluoride !*y 

•f rSrt tro OP tE P» 

“^io” S 

discharge. ®™arl- source described 

subject of radioactivity, was tried with 

S.S™”S.w Xoid “ '“f s 
iSSSf "t*5L'iSuS°tKuu f.tS's 

pitcnnienuc. - be main component at 

seconds was su&cient for the m 

sSar.SkS; 

L°l!t»Sopp:uH£€S 

active minerals, Lord is probably the 

l“S”b““S«”Sro 2^»“ rf‘2JSo"Sri™ 

f fnr^ent on the earth would be 04 per cent of the 
according to a recalculation by Dr. v. 

O-OM^T cent of the uranium, and would Le too 
faint for observation by the 

University of Chicago. 

July 12. 

• Aston, NATTOB, MS, 725; 1931. 

> Aston, NATOM, m 313 , 19?®-.„2g 

> Rutherford, NAltniB, 123 , 318 . 1929 . 

‘ A. V. Grosse, Pnc. m. 5«.. 

• A. V. Grosse, m ’d «7 • iqqs 

^ A. V. Giosse, J. Phys. OAew., S8, 487 , 195d. 

” ‘ " ' r. 1 1 £ 1 < 


Tntcnsitv of Polarised X-Rays 
Intensity jj^^e-polarisod X-rays as 

To obtain a ®^^\arised radiation, Barkla s 

free as possible from ^ standanl. Tiic resulting 
original method an ordinary X-ray 

beam produced by its*^ original direct ion is 

beam through SO- I'^ailsttion of lb.; direct 

always verywoak. PaiUaU^^^^^ by Barkbi. 

beam from ®'"- strong poinrisat ion near tiio 
and fovmcUL^ ^birk 

short wave-length lumt in W k fluorescent 

and Szilard^ l^thcsLttering method some 

radiation even at 90 ■ A? , . .^^,ben the seattcrer will 

increase of ' ^bich the Bragg angle, ior the 

give a powder Ime incident radiation, is 4o . 

strongest compoiwnt of j methods 

proved too weal^ ?^ X-raya aud eiyatale. A 
interaction of p ■’ radiation was made 

serviceable polariser for ^^^^rer. The most 

by using a single ci^'stal of copper 

intense beam was got - mQ =. «o‘‘ 1 (»')• '« 

cut parallel to the 31 1 duo to dirttortioii 

reduction ^ ii^ of a tecbni<iue for 

can he avoided by the us i rompansou 

”Skm of pSttod X.,ay« fiv-u 

of mtensity of tiie boa i stamlard mothods aro 
by such a polariser by the spectrometer 

shown in the tabK bic method had to ho 

was not available, a i)i ■ 1 rirodnoe tiic same 

used. An attempt was I’b^''!;„,i; of tho 

blackening of bn,r conditkms of working 

methods in turn unc f botogrnplvic dovolopment. 
of the X-ray tube and of ph micr. photo- 

TTfiph film was then measured on a aiou u. i 
^ i ovrri fhe blackening expressed as logio 

Tto'vX^rSO^s for' a film transmitting one half 
of the light incident upon it normally . 


Scatterer 


Section of single 
crystal of copper 
Copper powder (foil) 
Carbon block 
Wax block 


Density of 
blackening of nmi 


0-441 

0*301 

0*344 

0*414 


Time of exposure 
I sec.) 


5 

pot I 
4 ,800 


. J 

tensity and the time of exposure £ i« mU-. ■ ^ 

that the increased efficiency g«t ’>[ “""‘f ."u f .l 

crvstal polariser is of the ord.u 1(»G i > I'tim i. ; 
Since the polarised beam from i lie ciystnl is a dii . . t. _d 
to greater accuracy of setting of the ffiT-t-;; 
tod than for the. ^tandaixl metlmds a 

routine accuracy of X-ray eiystnllogiai ; 

With this more powerful . 

taken, in the study of tho interaction 
matter, of the vectorial propertic's of polai is. d V -i a .;. 
Tn one such experiment now in progress it ^ * ;* *- « 
that an exposure of 24 hours was iiccessaiy u t 
polarised X-rays when an exposure ot .i mm. uhh 
Skry X-rays sufficed. Without the thou.san. - 
fold increase of efficiency the experiment was impi ac t - 
icable, needing apparently an exposure oi nearly 
three years. 

The University, , , W. CJEOiiai: 

Sheffield. (RoyalbocietySorhy 

ipto«. 2 ., 80, 5i3; 1929. Research bellow). 

^£phys.[ 35; 743; 1926. 

» Bouwers, Z. Phys.^ 14, 374 ; 19x.3, 
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Extreme Infra-Red Absorption of DaO, Ice and DjO 

■ in Dloxane , 

. The broad absorp.tion band observed' in liquid 
water at about 160, might be attributed to 

a free ro.tation of . individual molecules, a combi- 
nation^ frequency of near infra-red bands,' or to 
a qiiasi-crystailine structure. The difference between 
the absorption of HgO in the liquid and vapour 
states sugg€5sts the latter, and we can attribute it to 
either dlj hindered rotation or (2) hindered transla- 
tion. This frequency being strongly infra-red active 
I interpreted it as due to a hindered rotation of the 
molecules h Bernal and Tamm^, using the model 
described by Bernal and Bowler^, predict a funda- 
mental frequency of hindered translation near 
160 cm and a fundamental frequency of hindered 
rotation at 480 em.-h Measurements on DgO permit 
us to. decide between phenomena (1) and (2): for 
hindered rotation the frequency should be shifted by 
for hindered translation by ^20/1 8, or about 
5 per cent. 





mzw 


EIG. 1. 


Within our experimental limits, DgO and HjO had 
the same absorption between 60 cm.~^ and 200 cm.“^. 
The absorption band near 160 cm.-*^ can therefore be 
assigned to a hindered translational frequency of 
DgO or HaO molecules as predicted by Bernal and 
Tamm. However, if this frequency were due only to 
a vibration of water molecules in a quasi-crystaUine 
structure, it should be neither infra-red active nor 
Raman active. The difficulty might possibly be 
removed (using the model proposed by Bernal and 
Fowler^) by assuming that some of the four sur- 
roundiug molecules are forced to follow the vibra- 
tions of the molecule at the centre by turning. This 
could ill effect make a hindered translational motion 
infra-red active and also weakly Raman active, as 
is observed^* 

The existence of the 160 cm.“^ band in ice at 
— 10°C„ as shown in Fig. 1, is additional evidence 
for a quasi-crystalline structure in water, and indicates 
that the intermolecular forces are about the same 
in water and ice. As is also shown in Fig. 1, the 
160 cm.^^ band disappears for water dissolved in 
dioxane, which coniirnis that its presence was due 
to a structure in water rather than to the individual 
molecules. The absorption of dioxane has been 
subtracted in calculating the curve in Fig. 1. 


Bolla^ reports a feeble Raman band near 60 cm,“b 
If this frequency is infra-red active, it is masked by 
the absorption due to the orientation of the perma- 
nent dipoles, as is best seen for water dissolved in 
dioxane. The absorption coefficient of water in- 
creases® to a maximum of 2*7 at 0*6 cm.“^. 

Absorption measurements of the hindered rotation 
band predicted by Bernal and Tamm ^ at 480 cm.“*^ 
would be experimentally difficult, but the measure- 
ments of the reflecting power^ show a distinct 
maximum about 500 cm.~^ (much stronger than that 
for the 160 em,"^ band). This frequency, if it were 
due to a hindered rotation, should indeed be strongly 
infra-red active ; however, an accompanying dis- 
tortion of the configuration of the surrounding water 
molecules seems necessary to explain the feeble 
Raman band observed in this region^*®, 

I wish to thanl^ Prof, E. K. Rideal for kindly 
supplying the D^O used in these experiments. 

C. Hawley Cabtwbight. 

Laboratory of Physical Chemistry, 

Technical Faculty of the University, 

Brussels. 

June 4. 

^ C. H. Cartwright, Nature, 135, 872, May 25, 1935. 

® J. D. Bernal and Ig. Tamm, Nature, 135, 229, Feb. 9, 1935. 

* J. D. Bernal and E. H. Fowler, «/. O^em. Phys., 1, 515 ; 1933. 

^ Bolla, Nuovo CvmntOy 10, 101 ; 1934. 

Magat, J. Phys., 5, 347 ; 1934. 

« H. Rubens, Verh. d. pkys. Ges., 17, 315 ; 1915. 

H. Rubens u. E. Ladenburg, Verh. d. phys. Ges., 10, 226 ; 1908. 


Molecular Polarisation of Solutes and Dielectric 
Constant of Solvents 

Experimentally it is indicated that the different 
total polarisations shown by the same solute when 
dissolved in different solvents are to be related to 
alterations in the orientation polarisations (qP) 
caused by replacement of one dielectric environment 
by another, the atomic and electronic polarisations 
being constant throughout such changes. Therefore 
the expression given by Raman and Krishnan^ for 
the volume polarisation of a dielectric, namely : 


1 


s -j- 2 


( 4u: ai 

T- 


+ aa 4- 0^3 


4“ 


g q. 
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(cf. reference for definition of symbols) can be re- 
written to show the molecular orientation polarisation 
(oPsol.) of a polar solute at infinite dilution in a 
non-polar medium of dielectric constant s as: 


©F sol. 


^ I 
3kT 


Att 


■ 


= + - 4-1 ©). 


+ 2 


How, dividing throughout by the true orientation 
polarisation as observed in the gaseous state 
(oPgas ™ have 

oFsol/oFgas ~ 1 4“ S {9/4Trp^ 

We wish to direct attention to two points of interest 
which arise from this result : 

(1) The sign of 0 being inversely that of the Kerr 
constant for the substance, this quantity is for most 
substances negative, and therefore their polarisations 
in solution should be, and in many instances have 
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“TZ^^^Smena .^ould repay i«ve£. Ration m 
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stitiition. 

, / ®Fsol./o^gas 


1 + 


® 4* 2 


: 3/{e + 2), 


,hioh is Mid dth ito p™ly .mpM ~«ll 

daouaed and ili™w*td aiample. 

(2) Til© iBUionty of wMch have 

' cHoroform, ether and signific^J^^ 

negative Kerr constant^ P ^ Irrigations in 

helanse Such 

the . 'dissolved than the g (cf. ref. 2) 

experimental evidence extreme case 

appears to support * , . chloroform (Kerr® 

r.'^ fx“ -““d- has nnWpM 

polarisation in the liqu^ t^^^ii^aie vapour state, 

Wist the highest Recorded vatae m tl e P 

calculated from the results of orientation 

Fuller information ^ substances with 

polarisations m ^^he ja p ^ly desirable at 

negative Kerr constants is emmenwy 

the present time. ^ FivBE. 

University College, 

London, W.C.l. 

June 11. 

1 Eaman and Krislman, Pw. •»»»- 
* Trans. Far, Soc,, 1934 , «^PP^ * oi pt- 3 • 1931 . 

3 Megleb und Wolf, 316 , and J. Chm. 

8 oc.t June* 1935 , p. 773 . 


Department of Chemistry , 

Uidversity of Melbourne, 

Carlton, N. 3. 

May 11- 

■warn and Cox ‘‘«3f 

an<2 Mei. 13.2, 189 , 


u^. W. Wabk. 
AUWYN' B. Cox, 


Ttms^ Atmf, *Wi»- 


Statistical Tests ^ ^ ^ 

In discussions on_ of * statistical 

Continental statisticians ^ muversal 

methods, I have tests as devt^loped by 

mistrust ot workers in l*rt*at Britain. 

Pearson, Fijier Uiat the main reason 

I have come to the conw . reason, namidy, 

for this attitnde f a BriUdn 

that a test is ^f^^BJuntruth of one hypothesis 
asB.simumm^te8to tho^^ jijpotheKis. There JS 
and the truth of f^h© ‘"diHtribiition o! the 

in fact ^J“g®y®fteithe^ a hMiothesis nor its 
criterion for which ^ " qii© or tlH« 

reverse can be cannot help m in 

is true, oi course, ^ matter. Judgment intiBt 

«i.h V 

be reserved. Bor sismiflcantlv from a. 

to5“iy“i*thrw 

L3 ?«■. J=»ple « i»‘ 

not ®ig^p®®*Ynu^^r^Sctly justifiable up this 
The X” criterion is however, to assert 

point. It is quite ‘ ° rjeiv. that the 

that K^come from’ a normal popula- 

S!'™TeitS M Cle, .0 

... 

that the test, as usually appl ed, is pute u... u . s 
tnat une A . , ., u^, nr„st uselul as a 


Coalescence in Stages between Two Drops of a 

Liquid 

A DBOP Of beneene hitr°duced into a W 
water through a ^^P'^^Yealena that has been coated 

extent over the surface of g flotation as 

hy any of praised slowly, the 

collectors^. If uow and then ruptures, 

benzene drop ® ater than 90°, a portion 

The angle of contact bemg^ mineral surface, the 

of the benzene ° „La,rlv^pherical pendent 

greater part and the small 

drop at the end . P ‘wYist’ before breakmg 

portion that forme slowly through 

becomes a ® * imm ediately coalesce with the 

the water. I* *1 °®® ^nSt After a variable 
pendent drop * ^a^d change occurs, as the 

induction „^ii drop may disappear alto- 

resull) of wbich tli© s On occasions 

bv a thin film of grease or dust. Agam, coaiese _ , r. 


' oy a unm.:Jui.iid.x 

' , b * ii il I'h ■; 5 ■{ I 


iisod as a tcsi} oi jli » . % ji ■ 

I believe the mistrust of British methods on the 
part of the statisticians of other countries t o he clue 
nartlv to their failure to realise that the word normci 
£ usually employed to cover samples winch y® 

t ... inn'rkn ifl.tifina the ostviwiat^>B of lb© 
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tioris very similar to those of the corresponding 
normal parameters. The fact that British methods 
Vork' is due to the prevalence in, Nature of dis- 
tributions similar to the Gaussian rather than to any 
peculiar virtue in the methods themselves. I am- 
writing this In the hope that some statistician of 
interaatlonal repute will be tempted to treat the 
matter fully in some publication such as Nature 
available / to statisticians of all countries, 

H. J. Buoeahah-Woluastok. 

Fisheries Laboratory » 

Lowestoft. 


Philosophy and Modem Science 

' I DO not know whether in a brief compass I can 
say anything useful in regard-, to Dr. Jeffreys’s letter 
in Nature of July 20. Yet it seems a pity, that the 
cardinal psychological distinction upon which I was 
laying stress^ should be obscured by mere misappre- 
hension - and confusion. 

I thought I had made sudSiciently clear what I 
meant by the term sensumf namely, that which is 
sensed or perceived^ in eontradistinetion to the sensing 
or perceiving, I was not in the least concerned with 
Bussell *B theory of sense-data, or as to whether most 
of what Bussell called sense-data are or are not 
perceived. All I desired to insist upon was that 
sensing or perceiving is not identical with that which 
is thereby sensed or perceived. Dr. Jeffreys now tells 
us that what he means by sensations are such things 
as various patches of different shapes and colours of 
which he is aware when his eyes are open, and which 
disappear when his eyes are closed. Precisely ; he is 
using the term sensation, as I suspected, for that 
which is sensed, and is ignoring, although ail the 
while assiunmg (in speaking, namely, of being aware), 
a process of sensing. 

He now maintains that sensations, so understood, 
seem to be immediate and not to be the result of 
activity on the part of the conscious subject. With 
the latter part of this statement I thoroughly 
concur ; but when I am further told that sensations, 
or sensa, “just happen”, I feel bewildered. Surely, 
patches of various shapes and colours do not 
“happen”; they simply are; what “happens” is 
the state or condition of being aware of them. The 
latter is the mental act ; and it is, of course, wholly 
different from a bodily activity, such as that of 
“opening my eyes”, l^ether there be any process 
rightly deseribable as “merely having a sensation” is 
more than doubtful ; but most certainly if there is, 
it is a case of mental activity. Not even the crudest, 
the most indefinite, awareness of a sensuous content 
is conceivable which does not involve the functions 
of discriminating and comparing, which functions, as 
the result of development, ultimately assume the 
highly evolved form of mental activity we call 
thinking. 

Again, the statement in my letter that a concept, 
psychologically considered, is a way in which uni- 
versals are cognised presupposes by no manner of 
means the existence of universale. W e cognise numer - 
ous entities— numbers, for example — ^which are not 
existents. Indeed, the point I was urging was that 
an individual existent, such as the planet Neptune, 
is obviously neither a universal nor a concept. Dr. 
Jeffreys now informs us, “It is only when many 
observations are available that we can form the idea 
of a single body moving in a definite way ; generalisa- 


tion has already been applied in thinking of Neptune 
at ail”-. Quite' true ; but what has that to" do witL 
the matter ? Generalising is, in fact, involved in 
every act of mature perception, in my perception, 
for example, of the table at present in front of me ; 
but it does not follow that the object perceived is, on 
that account, itself a generalisation. Dr. Jeffreys 
further informs us that what he calls a percept is 
substantially what Pearson called a construct. Weil, 
I suppose a writer is at liberty to use a term in any 
sense he chooses. But it is, to say the least, unfor- 
tunate when a term with a well -recognised connota- 
tion is employed in a manner altogether contrary to 
its ordinary meaning. Even in popular language, the 
term ‘concept’, according to the “Oxford Dictionary”, 
signifies “idea of a class of objects, general notion”. 
The “idea of a single body moving in a definite way” 
is doubtless an idea of a highly complex object ; but 
it is not, as such, an idea of a class of objects. 

G. Dawes 'Hioks. 

9 Cranmer Boad, 

Cambridge. 

July 22. 

1 Kattctre, 135, 1035, June 22, 1935. 


The Carr and Price Reaction of the Fatty Acids 

of Cod Liver Oil after Vigorous Saponification 

It has been demonstrated^-® that prolonged and 
vigorous saponification of the mixed free acids of 
fish -liver oils causes remarkable changes in their 
chemical structure and in the absorption in the 
ultra-violet. When saponifying the acids of c.od liver 
oil m this way, I observed a remarkable change in 
the Carr and Price reaction of these acids. 

Cod liver oil was saponified for 10 miautes with 
ethyl alcoholic potash, and the unsaponifiabl© 
fraction extracted with ether. The fatty acids were 
distilled (at 0 • 2 mm. ) . They were pale yellow in colour 
and gave with antimony trichloride in chloroform 
only a yellow colour. The acids were saponified for 
six hours in nitrogen under reflux with an excess of 
amyl alcoholic potash. (The amyl alcohol was 
previously distilled over potash.) 

The regenerated acids gave with the Carr and Price 
reagent a relatively strong and rapidly decreasing 
violet colour with absorption at 600-620 mg and at 
530-550 mg. Measured with the Lovibond tinto- 
meter, these acids contained per c.c. 300 L.IJ. 
(Wolff) = blue value 60. The cod liver oil itself 
contained 70 L.U. (Wolff) = blue value 14. The 
substance responsible for the reaction was purified 
by dissolving the acids in light petroleum and filtering 
through a Tswett column with activated aluminium 
oxide. A yellow coloured zone was visible at the 
top, unaltered even after washing with ethyl alcohol. 
The pigment was eluted with dilute ethyl alcoholic 
potash, regenerated by acidification and taken up 
in ether. After evaporation in vacuo j a pale brown- 
coloured semi -solid substance was obtained. Addition 
of light petroleum caused a yellow precipitate and 
removed soluble substances, which gave a reddish i 
brown Carr and Price reaction. The precipitate was 
washed several times with light petroleum and 
dissolved in a small quantity of acetone or chloroform. ; 
So a colourless impurity which is insoluble in acetone ; 
and chloroform could be removed. After evaporation 
and drying in vacuo ^ a yellow amorphous powder • 
was obtained. 
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tensions. In^ nitrtigi' 

became visible *" ' - 

670-690 m[i and also the bl^ vellow substance 
stable The Lovibond value of tp J eiiow s 

oil acids showed this reaction 

trichloride reagent. It - . ^ carotene, 

acids of butter fat or araelns oil, oi witn 

cholesterol or erpsterol. „„„<ji.ess. 

Further investigations 1 Emmbme. 

Laboratory' of Hygiene, 

University of Utrecht. 

June 20. 


IL i.ASEIt. 

Molteiio Institnt.e, 

'University of. Cambridge. 
tJ'une 30. 

.0 Moverhof. -Dte hi Mu^K-I.". 

® M. Oixon md k . A. < . n « « , « ^ . 

» o' Warluw, ikWi^w. ^ * 


ji, M. 


t luMeUbroSrHUdiW? andkorton, BiocUn. J., 25, SO 
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Coagulation of the Blood as a Chain Reaction 
With mfercnco j''*|'•'■.,;’/,l35. V(t70K r>'‘h.‘rs 

rf«^^ 

fa S'uitf otVitioU,. qui 1- 'bh'"-’*: '•• 


The Metabolism of Retina 

Afferent media. Nearly complete “hibition occms blood coagulation a. a .bum 

d«di»d B,. 1..,., 


Hans ,1. Fi i'iis. 


sarcomai tov — - — - 

as high as in phosphate Binger. 

Qot 


Betina 

82 

17-5 

Tumour 

12-18 

6-9 


While the respiration of the tumour is inhibited m 
Sh mediaby about 90 per 

w/l,000-w/500, the respiration of retina is inhibited by 
Eetina, hydrogen cyaiude>/1000 



QOa 

Oa 

Nt 

1 

Bicarb. 

32-85 

88 

88 

j Phosphate 

3 




fhc same hydrogen cyanide Gonoentr^om orily in 
phosphate Binder but not inhibited at all in bvsar- 
ho«n?e Bina&r.^ The Pasteur reaction in this case is 


Fish and Rabbit Liver Glycogens 
Ttvfk slvcocon from lish uf th.' goiius (tadbhr, 

ft^WMSd'Sd d,,<.ril.d I.,; «.'ll .-d 

subjected to mothylation by pro.-.i i 

Haworth and PercivaU. The u d 

methoxyl content, of 4i>'.7 per fr,,in 

was identical with the .‘■orre.sp. 'tidin'., d> u . . 

highly purified rabbit liver gly.ogen m “b 
pertiJs including Wd mAvater +2<»S an.l ■ 

form +209°. Hydrolysis viitb a mixtuiv oi 
SoSiloric and acetic acids. follow.Ml by s.qmrat n 
of the cleavage products, yielded an amount, of aualy ^ 
tically pure tetramethylgltusoj'yraniise <’.orresprtn<lnu- 
to 9-i per cent of the starting material, while «'<'ntml 
experiments on methylated rabbit liver P*.'’*'''-* 
g^e 9-5 per cent. Both these valu.'s 
I molecular magnitude of 12 ghieoH.. umts^ or m 
glycogen molecule, and arc iii agreeinent t w 

ISdiils of Haworth and Porcival for commermal 
■ imamg r«»fWlsi.ted ffivftoceM 
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further identical with respect to the colour developed 
with iodine, a deep red-brown, although, as Bell and 
roiing found, the parent substances differ in this 
respect. ■■ 

Results recently obtained by Bell and Kosterlitz® 
reveal fiirtlier identity by examination of acylated 
tierivatives of the two glycogens, and of the glycogens 
regen(3ratod from these derivatives. It is therefore 
concluded that iish and rabbit liver glycogens are 
very probably clieinieally identical. 

These results will be communicated fully through 
the usual channels. 

David James Bell. 

Physiology Department, 
llarisclial College, 

Aberdeen. 

June 28. 

1 m 882 ; 1934. ' ■ . ■ 

a /. Ohem. Soe., 2277,;' 1932. 

® 111 the Press. 


Homology of the Female Periurethral Glands and the 
Prostate 

So early as 1853, Vircliov assumed, on the evidence 
of histoiogic?al similarity, that the minute periurethral 
glands, found in the human female in the neighbour- 
hood of tlie urethra, are homologues of the male 
prostate. 

The following experiments made by us give 
experimental confirmation of this and some similar 
observations, and of the homology of the periurethral 
glands in the female rat with the ventral lobe of male 
prostate. The diol of androsterone (C19H32O2, a 
derivative of male sexual hormone) prepared by 
Ruzicka was injected into ovariectomised rats for 
three weeks in doses of 175-700 y a day. On dissecting 
the vagina and uterus of these rats, glands, not 
normally seen in the rat, were found on the vagina, 
at the base and in front of the bladder. Macroscop - 
ically, these glands had the appearance of the ventral 
lobe of the male prostate . The largest gland measured 
6 mm. X 4*2 mm. x 2-2 mm. The addition of cestrone 
to diol injections did not prevent the development of 
the ‘female prostate’. Microscopical examination 
revealed a structure typical of the normal ventral 
lobe of the prostate of the male . This glandular tissue 
was found in some of the normal and ovariectomised 
iininjected rats, but only on histological examination ; 
it was in a rudimentary condition, with atrophic cells. 

Thus the name ‘female prostatic gland’ could be 
used instead of ‘female periurethral glands’, in order 
to emphasise the homology of these glands in the 
male and female, in the same way as the name 
‘utriculus masoulinus’ is used to show that this gland 
is homologous with the uterus of the female. 

V. Kobenohevsky. 

Lister Institute of 
Preventive Medicine, 

London, S.W. I. 

July 9. 


Depigmentatiott^ a new Dietary Deficiency Disease, 
cured by Copper 

In a preliminary communication^ a short de- 
scription and two figures were given of a peculiar 
deficiency disease, involving depigmentation and 
occurring in young, pigmented rats. The only author 
who has, so far as I Imow, published a description of 
the same manifestations in rats, is Hartwell^. She 


attributed these symptoms to deficiency of trypto- 
phane and tyrosine in the diet. 

Hitherto I have succeeded in producing a similar 
syndrome in young as well as in adult rats, young 
cats and young or adult rabbits. In my opinion, 
young rats are most susceptible to depigmentation ; 
furthermore, they are susceptible during the whole 
year, Hartwell, however, could not produce de- 
pigmentation in rats during the winter season. 

The influence of the feeding of many vitamins and 
minerals (Cu, Pe, Mn, Zn, Co, Hi, Ha, K, Ca, Mg, F, 
Cl, I, P, S) was tested, separately and together : 
copper appeared to be the only active principle 
required for prevention or cure. The dosage must 
be much higher than for cure of ansemia, namely, 
0*02-0 *12 mgm. per diem for prevention, and 
0*07-0*24 mgm. per diem for cure of the depig- 
mentation. The minimum dosage required may thus 
vary considerably within these limits, in consequence 
of its availability and of the anti-copper effect of 
certain (growth-promoting) food-factors, which should 
always be present to some extent in a satisfactory diet. 

Growth in itself may also promote depigmentation. 

Loss of fur bears no relation whatever to the onset 
of depigmentation. It is cured by entirely different 
dietary factors (vitamin B3 complex, cystine, residue 
factor of yeast or liver) and does not occur in rats 
fed on rations which are deficient in copper only. 
On the other hand, bald and depigmented rats may 
be cured by addition of copper so far as their colour 
is concerned, and the bald areas do not recover in 
this way. 

F. J. Gortek. 

Laan van Altena 47, 

Delft, Holland. 

June 11. 

1 Gorter, Nature, 134, 382; 1934. 
a Hartwell, Biochem. J., 17, 547 ; 1923. 


Vitamin C in Lower Organisms 

The vitamin C staining reagent (acetic acid - silver 
nitrate) has been applied to certain protozoa, bacteria, 
moulds, lichens and algse. 

Various ciliates and Chlamydomonas were con- 
centrated by centrifuging, washed with distilled 
water, and then fixed with the acetic acid silver 
nitrate solution of Giroud and Leblond. Sections of 
these protista showed the presence of small black 
granules scattered in the cytoplasm without ex- 
hibiting any association with formed elements of the 
cell, such as the nucleus, chloroplasts, etc. The 
granules were rounded and each one was appro xi* 
mately one fifth the size of a single chloropiast in 
Chlamydomonas. Five or six granules occurred in 
each individual, both Chlamydomonas and the 
ciliates. In some of the latter, it was noticed that 
there was a tendency for the granules to aggregate- 
round certain vacuoles. The culture medium iii. 
which these organisms had grown was tested with 
the indophenol reagent to ascertain whether vitamin 
C was being synthesised and excreted by them. Ho 
appreciable quantity of vitamin C either in the- 
reduced or in the reversibly oxidised condition could 
be detected, however, in the medium. 

Of the large numbers of coli commmis: 

to which the vitamin C reagent was applied, a con- 
siderable percentage showed the presence of a single 
black granule at one end. Ho specimens were seen 
which showed more than one granule. Specimens 
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of MuGor and the blue-green mould Penicilium werQ 
also examined using the same solution for. impreca- 
tion, and black granules were found in the mycelium 
and in the spores. The protoplasm in various types 
of Algae, for example, Spirogyra (Chlorophycese) and 
(Cyaiiophyceae) was seen to coi^^^ 
varying numbers of fine granules. In Oscillatoria at 
the growing tip the granules were orientated in lines 
radiating backwards from the tip. The granules in 
the segments farther back were scattered irregularly 
in the centre of the segment. In specimens of lichen 
examined, the algal cells contained only a few 
granules, but the fungal element of the lichen 
possessed a greater number of granules, aggregated 
chiefly m the centre of the hyphse. 

It is apparent, then, that in these lower forms of 
life there is a substance capable of reducing a reagent 
which in higher foims of life is specific for vitamin C. 
It is suggested, therefore, that this reducing substance 
in these lower organisms is vitamin C, in which case 
it may be that the very existence of living proto- 
plasm is dependent upon the presence of this vitamhi. 
It lias been shown in Euthorian mammals, and more 
recently in the marsiipials also, that vitamin C 
occurs in all the organs of the body, although varying 
considerably in concentration in the different tissues. 
It is present in high concentration in the pituitary 
and adi’cnal glands, the corpus luteum and interstitial 
gonadial cells, and, to a lesser extent, in the liver. 
It is also present in the adreno -cortical homo] ogues 
of certain fishes. 

The suggestion is that vitamin C is essential for 
the existence of living protoplasm, probably as an 
integral part of an oxidation reduction system. Its 
high concentration within certain organs may 
indicate a non-specific catalysis of the manufacture 
of the hormones of those organs. 

Geofrrby Bourne. 

RxjssELii Allen. , 

Department of Experimental Biology 
and Physiology, 

Australian Institute of Anatomy, 

Canberra, F.C.T. . 


Plural Nature of Vitamin B 
One group of rats was supplied with vitamin B 
carriers that had been subjected to intense ultra- 
violet irradiation. The animals developed a severe 
dermatitis and died, A second group received 
tildtiki, an alcoholic extract of rice polishings, as the 
sole source of vitamin B. After some ten or twelve 
weeks these rats became denuded, assumed a very 
miserable appearance, and finally they died also. 

Wheat germ oil and flavines have unique properties 
in treating these abnormalities. The denuded con- 
dition is healed by either hepatofiavine or lactoflavine, 
and the rats grow rapidly on the combination of 
tikitiki and flavine. Wheat germ oil is ineffective. 
The dermatitis is not relieved by flavines, but is healed 
by wheat germ oil. Growdh will not be sustained 
unless the irradiated supplement is fortified both by 
wheat germ oil and flavines. Ultra-violet irradiation 
destroys two vitamins. One is flavine, the other is 
the unidentified factor required to prevent dermatitis. 

Albert G. Hooan. 

Luther R. Richardson. 
Missouri College of Agriculture, 

Columbia, Missouri. 

A . - ' : . dune 21;. ^ ' •! , 

*■ ' ''It';;:;'!: 


Rarity of the Archaic Arachnicisi Fodogona 
, (Rlcinulei) ■ 

■ The writer of the review in NATritE of Jiiiiti 29 of 
Mr. Savory’s book on Aracliiiicia refers to ii .statement 
made by that author with regwl to ihi number 
specimens of Podogona or liiciuulei known to exint. 
The number of specimens represeinnig the tliim^en 
living species' of Podogona wiks estiiriatetl at t flirty - 

two. , . 

This figure was correct when Kiistiitir wrote Ijik 
monograph on the group iii Ivlikenthul and Jvriim* 
bach’s “Haiidbiich der Zooiogie” but in the 

summer of the year 1933, jMf. Ivan T, hiuidersciii 
presented a collection of no less thiui tlmnniiiiidn^d 
and .seventeen specimens of Crypiosh')nf)ia to 

the British Museum (Xatura! History). Iliese 
Podogona were collected by Mr. HandiU'*son on the 
Percy Sladen Trust Expetiition to Nigeria ami the 
'British Cameroons, 1933. Duty HeveiiU^en s|H*eiin4Uis 
were adult, tJie rest being nymphs exc^ipl for one 
six-iegged larval form. Sanderson also inatuiged 
to bring back twenty living speeiineiis. wlikdi were 
kept alive for twelve months iti an inc'ulmtor in ilio 
Museum. During this tinier they were exidhit-e«l al 
the Royal Society soin'*<» in thim^ and iiit- ih«' 

Linnean Society, and Mr. Sando!*Kon luwl ii very 
interesting, .film made showing Ihoir c-urious gait, and 
the cataleptic state induced by sudden iiiUaise 
or slight movemtmi. 

The acquisition of tins \'aluable coIlfHdioii and tin* 
light it has helped to thixnv on this ohscure gnaip 
temjDt one to quote further from Mr, book 

and say it . is a' challenge to t'hoHO (‘olleetors 
fortunate enough to fi.nd ihomsdvc's in tlit^ right 
neighbourhood”. 

, S'U'SAN Finnega-n, 
Department of Zoology, 

British Museum, (Natural History). 


Surface Tension of Heavy Water 

Selwood and Frost^ obtained for mixtures of 
varying proportions of ordinaiy anil hea\’y water 
different values of surface tension, the surflicc* tiuisiun 
becoming sm.alle,r as the DgO coneentmtion iiicreaHcd. 
These authors compute In* extnipoiaiion that |>ure 
hea\y w'ater has a surface tension ?'>f 97*8 tiyii. ''em. 
at 20^ C. No other data can be found in iilefatnre, 
especially no direct measurements of siuiaee tetisitui 
of pure heavy water. 

When dealing with another problem, there arose 
a necessity of carrying out such a nit'usureineni with 
99*2 per cent BgO obtained fr4)in the Norsk Hydro- 
elektrisk Kvaelstofaktiebolaget, of Gsk>, Norway, 


Radius of the 
capillary 
bore 
(cm.) 

Surface tension 
or ordinary 
water 
(dyne/cm.) 

Surface hmsim of 1 

bea\w watfT trt tlyrie/m* j 

I 

4«T1053 

If 

£|«1*104S 

\ II! 

1 d « 1* 1049 

0-018526 

73-0 

.72*7 

72*0 

! 72 -0 

0-019503 

72-0 

72-1 

7'l-5 

: 71 -2 

0-025364 

72*4' . 


71*8 



Preliminary experiments carried out liy incans of 
the du' Noiiy precision tensiometer ga\e for ihm 
water a surface tension value of 72*fi ± I dyne/cm,, 

■ the corresponding value for ordinary water being 
72*8 dyne/em. More accurate measureniants ww 
■made by the ascension method at 20*^ C., all usual 

■ ’ ; i.' ^ 
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ViAintr taken. The results obtained in 

ATeLuromentrlave"^^^^^^^ made also with 96 per 
" 1 fii>« -rvcif*" oAtif 1 ") O' tii 6 fiffurGS obtaiinGci bGing 

“EEJtfmc Ehoi previously stated I deoiitM 

Sr,^“E“ eorepeudta o»h oth» stodarfy » 

L the case of 99 per cent heat-y water. 


ny> tViA basis of these preliminary measurements, 

r 

very small. jj_ Laces. 

Institute of Inorganic and I- MinkoW. 

Physical Chemistry, 

Free University of Poland, 

Warsaw. 

June 15. 


Points from Foregoing Letters 


H Fkohlich and E. Guth claim that 

arbitral y way ^ Temnle while agreemg 


by dSarvariableTand by quantum ' Chemical investigation of 

Vrof. A. J- Demps^- fisSver indicates thajhsmotecu^ 

p,ouS? -ttaoilure, .ho »;?E;r„'SriSSore h™, «f rebM». 


.CgUJULAg JUJWVW-.- 

amount of vitanrm A ^ough it 

e:\hTcSrtelctio?rs affected by saponiEo^i- 

the Carr and Price reaction. ^ +1^^ 

Dr. H. Laser desmbe^howttorespma^^^^ 

TreS 

, fhflt its molecule contams 


tta — ra” sTo^siti™. .h« 

Of tao .Si™ retire of rodi«»>ti™ «>““»- 

Em pol«i«t i» whioh . out srehdh »' • 

,i4l. «y.t^ i» h-ji “ iSStotowSS 

W H George to give a beam oi mte y 

tiiiies that of the standard method^ , 

of water. The evid^ee _ molecules, together 

Itr: tSral°4 moleW su^ounding the 

relating optical and Dr. B. J. W. 

substances with rn^ecu ^|„«igation of most sub- 

Le Fhvre deducre that t^ ^ on the 

■o?£; e^XrioE 

Xn disBO^^^^ in the i,. 

Dr. I. W. Wark and with contaminated 

stances of drops, -. ^+g.^0s . they consider 

surf..., ~alreo»e ^ 


ashhvre todlcere. that .» 7Sri. 

th. hv., of 

D, V. K?'»«7E^ EhomoE(»*“"> 

4 ".-SSlS 
r tata a Vex'"*® 

XSXX tXCX ta. 

“^eplgmentetion “ y°JS ^d 
F. J. Gorter IS Prevented o^cu ^^^^y 

reared vary £dTth™ of 

availability of y® are always present 

rSSe'^Sel in welbalanced rations and counter- 

"‘^™r?%oorbic 

stituent of every Iwmg ®®L’ acco^mg ^ P 

XuESaEXX piotopi™. in th. tail, of 

Iven the lowest organisms. _ 

Further Lght reported by Prof. 


stances of drops, apparently ^ they consider Father light on the 

iXhE^XXrXa/ttaV hy ».«. Of -iSXOTXreK. 

“ Mn XrX sryx to ™.Vt»y doh. 

Wollaston writes, ^sume ^ ^ ™ oiency diseases m _ ^ ^iqrie collection of 

simultaneously to show treason- Dr. Susan Finnegan Crypto- 

and the truth of the reverse ^ results, is 317 specimens of r A Museum by 

"xstn 9 ita. app^£,f^tssx' rr ? ;“x» “re ta ft xxrthS 

‘'‘TrSXol™ hy fi-h ^ SSEXXtin* th. thhtren «vh.g .prei- of 

XVcXSrXXhSSSorofth. tL ond, podo^ona. 
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Research Items 


Eskimo Migrations +1,^ vexed 

The bearing of recent ifdislw 

problem o£ Eskimo migra ion . , , ^ Qeoqraphical 

Review of July. He legar ... first 

ESo’^i^ttorCa ”S M 

of Alaska from the east 

derived from *he fX"cSi£)u Eskimo are not the 
Grounds of Canada. pj-i^iordial Eskimo whose 

s — L cuto.., “ ^ 

ssrirrL=:''wr r. 

Indians rather than Eskimo. 


Mixtec Indian Manuscript , - * <■ 

Miss Emma Beh, the M^ashington archaeologist, ^ 
w£ rS investigations of Mexican antiquities ^ 
hJve ai^sed Considerable interest tfsjirought to , 

OTOspect of an interpretation of the Mixtec system 

^.srM'SS; 

si 

Siwito Sro In bb«k and consist of p.ctu™, 

nnd writing in the European script, the last-nameu 

?If.X Xiousiy. ebfi tb« 

vfilliie as it is boped that it may thereby be possible 
to effect a translation of the writing m pictures and 
glyphs The picture-writing suggests that the manu- 
fcript is a fmnily chronicle of a chiefly 
opens with a picture of three 6^^®.®’ 
to iudge by their dress, are of high ra^. , 

mmesire indicated as “Two Alligator”, ‘^onr ^ 
and “Nine Dog”. The stoi-y begins in- the Indian 
year “Three House” and on the second Pag® 
date 1300 appears in European figures.^ p , 
the eighth page the names are given in hierogl>i)h, 
Jnth pngc, Spnnkh 

Spanish clothes, appear as well as the Chnsti^ 
oro^^ This change is dated 1610, and may coincide 
with the adoption of the Spanish honorific Don and 
‘Dofia’, a privilege granted to the Indian y 
Spanish crown. The record ends m 1684 It h^ 
been suggested that it may be something _ 
Lture of a “proof of nobility”, or a document similar 
in purpose ‘ to the ‘maps’ or agreements detomg 
boundaries, some of which are known still to be in 
use in Oaxaaa. They are never seen by any but 
the Indiaa eld^s. i f ^ , 


Marquesan Shell Coronet 

quesas Islands 1 Mn-s. i.hifirf.. 

Museum by the Chris y l^ ,.„up„s,-.i of 

9, 4). It resembles a coroi t ,,i 

thin plaques of hv thivii.lHof .•..ei.uut 

alternately. These are attadu > qq,,. 

fibre to a ‘woven bam « ' ‘ ,urtl.-siuH 

shell plaques arc Icf l,j„. nqi.-f in 

are ornamented Mith hg ^^^^ Marquosim art. 

the conventional st\k I j. 

The main design coiu^ist r inuard- 

f«ll-face<l figure, flanked % should 

faemg figures m P^'* J? p,.avl-HhcU discs 

probably haw t ^ 1 

with turtle-shell '7, band. Tims,- 

ornament to the suifac .Vjy.m.rlv worn on f'cathe 
head-dresses {paekaha) w. r y’ J ‘ (■,„.! ,,r,. nroh.ihly 
„CCb,i«,bj.b«h»^ 

originated m batu .nivn» ujcinrit* with 

grolp. Tho coronets were shell 

the sonnet band iippei most, h ^ H , ^ 

formed a kind of cyo-shad. . 

thus worn the wrimg C.nd 

the original mothocl of ^ 

early examples are , the Museum 

^ the pearl-shell discs. 


Daylight and the Feeding of Birds ^ ^ 

The relationship between the eoiiiiiig ain i 

j-of 

R-t Ifl JuTrinlM He .dmv-s thul ihc ha!-i. 

Rivds, 29, p. ^ ^ , +'u»qi- tilt* 

is a tolerably regular one, ami that ani ^ 

birds which begin to ftanl In^lore ^ ^ ^ 

antecoding sunrise by IVem 42 '‘‘i'y'';;;;;;:,'.;'’' 
are the song-thrush. ! • uuJiTic 

owl, backhird, wren, blue id, gu. . 
house-sparrow; while such as l.etiui i«> h '1 * 

sunrise include only the goldfinch. ceaMil and ^'"1 1'' 

flycatcher. A regular cessation of 1- I' ^- ' ' ; 

to sunset was also observe 1. A pecuha. t> ao, i 
out by comiiarison of tl.e limes reeord.ri - < ' 

almost invariably hluo-tils enmmonee to fe.-d « 
great-tits and finish feeding hder. uutwnlj-un n - 
that they eat the same sort of fond and Ha ti • 
tit has a larger body to nourish. 


Crustacea of Porto Rico and the Virgin Isiands 

Two important papers have recently hi eu pub- 
lished hv tho New York Academy of mneiics 
on the “Scientific Survey of Porto liico am the 
Virgin Islands”; these deal with Die ( rnsiac. a 
Maerura and Anomura by Waldo L. Schmit-t, am 
the amphipods by Clarence R. Mioem.iker (New 
York, Jan. 1936). An endeavour is made m bolh 
papers to include evorj species known troiii these 
two regions including St. Croix, and a_ brief cle- 
soription of generic or specific characters w given m 
most cases. When many species reproseul. a genus. 
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;■ I i^.-ve !W fnipluy-'l and at least ooe species 
iif,flul kt>s !u 1 ^ j^2 species, 88 genera and 

of ca.-i^geiucs IS igura^ and anomuran Crust^ea 
24 families <.f having been 

are listed, a , ^hidi only undertook 
collceted "' kaUie and^fresh-water 

shore and ^ot so well known; 

colleeUai:. .* 1“' gouera and twenty-four 

f„„rP eu i.maUeh Us ^ onus Emerita 

..pe, ies are « '7,no found hi Porto Rico.) 

with a recogniHing seven species 

has ruHulic ii ij - • , Atiantic coast oi 

four of M liieh are “^/"ast, whilst he 

America, and two " *■ . « j- known as Etnerita 
tiuds that tl- bv Linximus Cancer 

tnS. rrslmidd now be c-alled Emerita cmerUa. 

North American Calhanassas »Mud 

I,„. WALDO Nort^^^ 

Slninips of CoUeettons, 93, No. 2 

(Smithsonian ..ppcies of Callkmassa and 

inS.'i), desenlies tin e u_ -1 ^ new name 

,, new variety ot one ‘ f nod to an old, 

for a speeinieu dial had i^ „ives a general 

inadociuately 'inu ’on the^ Atlantic coast 

survey ot all specie?' oi ^ useful key. One of the 

of North i(Mlich;n(s) islagrande, 

new species, U'dbo w.i'iU t - ^ 


new species. ^’'"'''7" n“,/or.' Say, but differs in Pi 

aomewliat reserabl .. • • narkably elongate larger ar 

OYO stalks, telson \ ^ as de Man P 

chela of the to he so similar to tl 

has already sngg< »t<.d. w • . now no longer w 

OnUmmsM acanthocUrus, Stimp- ol 

8e])arat.es it filaemg ^^p iiichirus, which shows a cl 
son, m the sub-gonu maxillipeds ai 

number of specif tvne the generic char- b 

approaching tlie Appendages. The paper ti 

actors being^based m i ? plates showing the p 

is illustrated with phot S P and some of 

dorsal front view of the v arious sp ^ 

the more important imiDb. 

Marine Worms from Hawaii Museum, v 

IN Bixll6tin_129, Be™ ^ 

Honolulu, 193o, ^i^^are pelagic forms of Nems ] 

poiyclnetes most of "w ^ especially by ^ 

captured on the i known species are ; 

night. Allthe nereids excep™^ ^ 

represented by epi ,_n£r-— which are placed in ten 
siall si^e-3-20 of their characters 

new species. A detailed amount 

is given. f>e'^"L« SnotebyProf.W.B. 

from the same Muse^ from Hawaii, in which he 

Coe on ®^Apical and subtropical coasts 

pomts .0'^*, Ocean have a sparse representa- 

bordermg the Pacific O coasts of 

tion of nemertmes ™mp^ed^^^^^ 

more northern intertidal zone, include three 

scribed, Baseodiscus, one of -^hich vs 

species of the gen of the species some of the 

described as new. In t ^ of 

gf “‘'>™ «*» “ 

surfaces of the body’. 

* fV Memiotera of the Family Helotrephids 
Aquatic ^^g,^re affinities 

The family character, among 

and headland thorax being nlosely 

adult msects, of published an 

fused together. Mr. vv. 


important paper 

species are the same time the 

Sioi^of tto family iy:y“^f;f ^peS gAnS 

the Orient and Central Africa. 

A Disease of Coniferous Trees 
Exotic 

Zealand for half a centi 1 , gg^^ky forests of 

^‘1^’br‘Aimrr matter of 

valuable timber trees. - diseases have also 

wonder that one or ^y^^'^XAthesTliave largely 

been “^P°’’*®5dC£A^oSin?unsuitable sites and high 

been controlled by ^ | disease made its 

altitudes A rather ^^^gP 

appearance m Phomopsis Disease of 

by Mr. T. T. 2. State Forest Service 

Conifere m New Ze^a^ Printer, Wellington, N.Z. 
Bulletin No. 7. Go . ^ fungus, 

Is. 9d. net. Pp. 30. the stems 

I Phomopsis strobt, j.. .^Zt Young trees of 

• and makes the termmal shoots wiW.^ canariensis are 

1 Pinus radiata, P. innri . __ occurs in late winter 
) the hosts, but mfeotion ^ growing season 

f when unseasonable frosts ^ P and^morphological 

e portray the symptoms it produces. 


Ppsts and Diseases of Sugar-Beet 

THE Ministry of Agricuhiire^nd »-s^s 
added another volume to ^ Diseals of 

bulletins on P^* S pp sl April 1936, 

T irnef n. Stationery Office) The mse^t 
l^d^o^b^r pests 1^-^ 

Petherbridge, whiM H ^ These two workers 

are treated by Mr. H.H. of the chief sugar-beet 
made an extensive ton t of central 

growing areas ^ ^ , .-^q bnlletiii describes 

and northern iig„ke(j Most of the Conti - 

the information they , in Great Britain, 

mental pests are al „ • quadrata), the meadow 

but the '5eey^®^^^"f2!oa:osf6pa^s«io«icalM), sugar-beet 
moth or webw ™ ood Otiorrhynchus ligusUci) 

weevils {Bothynoderes ^ ^em schaehtii) have not 
and the beet eMwoim ( • diseases known as 

yet appeared here. The mainly of 

‘■yellows’ and crinkle - jjgt of English 

Continental occurrence^ n^^^ malady being 

diseases an P_ ’ ^ke most pleasing features 

described m detail. given to varioiis 

of the . r (^ntrol English readers will 

Continental methods of r„««*shed^ith four rotary 
be interested m a «\^hiM f 1 ky 

3 brushes which gent^ rem ^Jg^^^fiotims. Twenty- 
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The Photographic Objective , , ■ 

An interesting account of the development of the 
photographic lens was given recently as an address 
to file Physical Society by W. Taylor and BE. W. Lee 
{Proc,Fhys. SoG,, May). The ordinary photographic 
lens has employed exclusively spherical surfaces, and 
.successive • improvements- have removed one after 
another of the aberrations. The article describes the 
achromatic doublet, Lister’s combination of doublets 
to correct coma, the Wollaston meniscus construction 
to correct astigmatism, and the combination of 
meniscus lenses to correct distortion. It next became 
necessary to increase the aperture of the lens, and the 
Pet zvai portrait lens appeared, followed by the *rapid 
rectilinear V and the anastigmats using the new Jena 
glasses. H. D. Taylor in 1893 broke away from the 
traditional line of development and introduced an 
anastigmat with only three lens elements. Modern 
lenses are descended either from the J ena anastigmats, 
the Petzval lens or the H, D. Taylor lens. Diagrams 
of a number of modern lenses are given, including 
the Zeiss //0*85 lens (derived from the Petzval), 
various British lenses working up to //I, and special 
variable focus and telephoto lenses. There is a list 
of references to patents. 

Molecular Polarisation in Solution 

It is now known that the dipole moment of a 
substance measured in solution is influenced by the 
nature of the solvent, and some empirical rules have 
been proposed with the object of correcting for the 
solvent effect. By the examination of a number of 
experimental results, R. J. W. Le F^vre {J. Chem. 
Soc.f 773; 1935) concludes that the expression 

oP^^p 2 = ir(s 2 -f 2)/(si + 2), where and 0^2 
are the orientation polarisations of a solute molecule 
in two media of dielectric constants and Sg 
respectively, appears to be valid over a wide range of 
s values. It satisfactorily includes the polar solvents 
chloroform, aniline and chlorobenzene, whilst a rule 
previously given by J enkins that the total polarisation 
is inversely proportional to s fails in this respect. 
A rule proposed by Muller, that aPsolnJoF^gss == 
I _ _ 1)3^ is found to hold only for solvents of 

low dielectric constant, for which ^ 0*075 ; it 

fails for chloroform {k == 0*032) and chlorobenzene 
(Jc = 0*035). The recorded data show that a non- 
polar solute has much the same molecular polarisation 
in all solvents : only polar solutes exhibit appreciable 
alterations. Since the sum of the atomic and electronic 
polarisations of a substance is usually practically 
independent of its state of aggregation, these 
differences are wholly referable to the orientation 
polarisation, the variations of which are now shown 
to be simply related to the dielectric constant of the 
medium (see also p. 181 of this issue). 


Action of Calcium Carbide on Methyl Alcohol 

Statements occur in chemical literature to the 
effect that, when free from water, alcohols do not 
react with calcium carbide. So far as methyl alcohol 
is concerned, this seems to be erroneous. The results 
of experiments by Prof. A. Contardi and Dr. B. 
Ciocca (Bend, B, 1st, Lombardo Sci. e Lett,, 68, parts 
1-5) show that absolute methyl alcohol acts readily 
on powdered calcium carbide. The reaction begins 
even at the or'^inary temperature and gives rise to 
calcium methoxid© and acetylene, no homologues 
of which are formed. It is, therefore, evident that 
the determination^bf wate in mixtures of hydro- 

, ... .; I .| .,,...1 -4 ‘i ■■ . ^ . 


carbons and alcohols by measuring tho aeetyhuio 
formed by their interaction with calciiim «*sirbi<h^ will 
not give trustworthy results uiilcw iric*<li\l iilccflid 
is absent. The reaction described furidnJies a 
means of obtaining calcium methoxidiN tliH pivpar- 
ation of which is otiierwisf* a- laboricais upenitiun. 

Carob Flour as a Foodstuff 

In- parts i-5 of voL 68 (1935) of the MaidiGffUil 
of the Beale Istituio Lombarda di PnuiZi » lAtUn, 
Prof, Adriano Valenti, of the Uni\“er.sit>' .51'ilaiu 
gives the .results of expcTimfUits in iviiicl! ruts iiiifi 
dogs were fed with carob germ Hour, futliiT 
roasted, and in some caBcn iMiiled with water, ^Thi* 
flour, prepared by grinding finely t!ic germs of* the 
carob seeds, has a sweetish taste and to iIk*- 

.'palate like a gummy material. Its pereiuilagi,' 
position was found to be : water, 8*95 ; prottdiis, 
55*30; fats, 5*21; lecithin, 1*34; ash. ; 

'cellulose, 2*32; carbohydrates, 2tu|h. It thus 
appears to foe richer in protein than any other fmai 
of vegetable origin. Tlte hiidogiciil t*xperim*Tits 
'show, nevertheless, tiiat it is tolerated perfectly as 
a food by animals. With none of the rat.H was 
any ill-effe^ct observed, an<l regular iiu^rease in weight 
occurred, ■ particularly with young, grcnvitig jiriimalH. 
The rats compared well with those* of a Bceoiiil group 
fed on a d.iet of bread and milk, Sinnlar rcHiilfs wcTe 
obtained with two dogs, one of whi<d’i was f«h first 
on bread and water, then on the carob flour, and 
later on bread and water again; with the otIi«*r 
dog, part of the bread in the initial aiul final HlitgcH 
was replaccxi by horscflc^sh. 

Lunar Heights and Topography 

Messrs, McMath, Petrie and Hawyor have de- 
veloped a new technique for investigating Jiiiiar 
topography at the l^IcMath-Hnlbert Ohser\'rttory of 
the University of Michigan (Publmifkms Obs, 

6, No. 8). They find that an isolated deteriiiinatioii 
oif the height of a lunar peak, deriveil from a nitcasrired 
shadow length, is of little sigriifieanee, on aceoiint 
of the rugged nature of the country ovf‘r wliieli tlie 
shadow is passing. TI 10 Michigan workers 
the variation of these relative altitude’s with i*liariging 
shadow lengths, and so detmniiie the lopogniphy 
of the neighbouring peak's and crid<'r walls auci 
secure tim average c*lovntk>!i cd such points iiho\-o 
the surrounding country. 5fotion pieltirr nejiat 
are used; these are oxposetl in a niiHlifird iiioiion 
picture camera attached to the lfl| in. rnssegniiti 
reflector. A tyq^iea! set of exposure times riiiis fruui 
24*0 sec. to 17*9 sec. wifli an inleiwaj of <l•0 see. 
between exposures. After development , die nc'galix'e 
is run thimigh a projec‘tor which Timgnifies the 
picture to a scale of 1*15 mm. per st’craid of art* nii 
the moon, A profile of a section throiiirh the i*ruti‘r 
Theophilus is given by the aiitliors. d1ie outer 
ramparts are 15,000 ft. and 14,000 ft. ami t1u> ctiitnil 
peak 7,500 ft. above the adopted datum lielrnv 

which the floor of the crater sinks 1,000 ft. in piaei'*s. 
This section through the crater is (>5 iuilt‘s from 
rampart to rampart. The uncertainly is as 

being ± 125 ft, for the elevation of a ])esik i 6,000 ft. 
above the average of the terrain in its vicinity, 

Erbatetm : Referring to the paragraph entitled 
and Cultural Status’’ in Nature of July 27. p. 149, 
Dr, J. D. Unwin informs us tlmi the woiti ‘^zooist ic’’ 

should read “zoisfcic” throughout-. 
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The Origin of Optical Rotatory Power 

By Prof. T. M. Lowry, F.R.S. 

P ROF. MAX BORN’S paper on the “Theory of for example, by making two of the particles identical. 

Optical Rotatory Power”, which was read at In these circumstances the calculation of optical 
the Royal Society on February 7 and is published rotatory power proved to be such a formidable task 
in Pfoceedifigs^ for May 1, 1935, is of first that it was only attempted twice in a period of twenty 
class interest and importance, since it provides an years ; and even then on© of these laborious calcula- 
adequate solution of one of the most difficult problems tions of the rotatory power of a crystal was vitiated 
in optics. by a numerical error, which has not yet been put 

More than a century ago, Fresnel suggested that right, 
optical rotatory power was caused by the unequal The four coupled vibrators of Bom’s theory 
velocities of transmission of ciroiilarly polarised light obviously correspond closely with the four dissimilar 
of opposite signs ; and by a brilliant piece of experi- radicals which give rise to optical rotatory power in 
mental work he established the real existence of the simplest optically active molecules, namely, those 
circular double refraction in quartz ; but his tentative molecules which contain an asymmetric carbon atom 
suggestion that the optical rotation of rock crystal of the type CRB' R'" ; but the calculations of 
“cannot be reco|^oiied with complete parallelism of the rotatory power of an asymmetric molecule on. 
the molecular lines”, and must therefore depend on the basis of Born’s theory are so difficult that they 
a spiral arrangement of these layers, cannot be have never even been attempted. Two attempts have 
extended to optically active liquids. It was therefore been made, however, to simplify this extremely 
left to Pasteur to recognise in the phenomenon of complex problem. Thus S. F. Boys, by ignoring the 
dissymmetry (that is, the inability of a figure to be characteristic frequencies of the vibrators, was able 
superposed on its image in a mirror) the characteristic to calculate the rotatory powers of four simple alcohols 
feature of right-handedness and left -handedness, and amines, from the radii and the refractivities of 
which determines the existence of optical rotatory the radicals ; and values of these quantities were 
power in crystals and in liquids, and finds its simplest 
expression either in a spiral or screw-iike structure 
or alternatively in an irregular tetrahedron. 

Equations expressing the infiuence of wave-length 
on rotatory dispersion were developed in 1900 by 
Driide ; but these were based primarily on an in- 
tuitive recognition of the correct mathematical form 
of the equations ; and, although Drude pointed out 
that “a dissymmetrically isotropic medium would 
result if all the molecules were irregular tetrahedra I’iq. i.* Kuhn’s simplified model 

of the same kind”, he made no attempt to prove of a dissymmetric molecule, 

that his conception of ions vibrating in helical paths 

would actually give rise to optical rotation. So found which, when inserted in an extremely complex 
recently as 1916, therefore, Gray was justified in function of the linear dimensions of the molecule, 
complaining that the chemical and physical theories and multiplied by a simple product of the refractivities 
of optical rotatory power “have not been tied and other appropriate constants, gave a remarkable 
together ; it has not been shown why the asymmetric concordance between the observed and calculated 
molecule should give rise to these particular equa- specific rotations. On the other hand, Werner Kuhn, 
tions”. 1929, applied Born’s theory of coupling to a 

The* missing link was supplied in 1915 by Bom’s simplified molecular model consisting of two linear 
theory of coupled vibrators. The form of coupling vibrators, moving at right angles to one another (Fig. 
suggested by Bom is of the simplest and most 1). Optical rotatory power then occurs as s. first 
inevitable character, and has been adopted almost order effect and can therefor© be expressed by much 
universally by subsequent workers in the same field, simpler formulse. He showed that his model gave 
It is merely an application of the phenomenon of the formula for rotatory dispersion which had already 
electrical resonance, and implies that, when an been developed by Drude and Natanson, and that 
electrically charged particle is set in vibration, for these formulae then had a self -consistent basis, 
example, by an incident light-wave, it sends out a whereas the spiral vibrators, which Drude suggested 
secondary wave, which acts upon neighbouring as a justification of his formulae, do not actually give 
particles in just the same way as the original light- rise to any rotatory power at all, 
wave Thedifficulty of the problem of optical rotatory The postulate of a linear vibrator implies that the 
power arises from the fact that rotation of the plane ellipsoid of elasticity is reduced to a straight Ime, 
of polarised light is a third-order effect which does not so that the particle is able to move to and fro in one 
appear until fow particles have taken part in this given direction, but is so rigidly confined to this 
process of resonance. No rotation is therefore pro- linearpaththat no polarising force, however powerful, 
dueed until the original vibration has been handed is able to make it move in any other direction. Such 
on from A to B, G and D ; and even then the effect a conception differs very widely from the relatively 
is a precarious one, which vanishes if the four flexible electronic systems which are found m chemical 

particles lie in the same plane, or if in any eth^ ^ ^ 2 g reproduced by courtesy of Messrs. Longmans, 

maimer a plane or centre of t 
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molecules. It is perhaps approached 

in substances like benzoquinone, the crystals of 

“nS giant molecules of indefinite 

dimension, along which they exhibit 

high refractivities ; but substances like ai j 

give no hint of any similar strong -JJ^ars 

Ivor, the presence oi Jour dissimilar radicals appears 

to call inexorably for a system ’ 

and calculations based upon a model 

two vibrators can only have a f 

properties of real molecules of this type, mils , 

therefore, Kuhn’s simplified f ^d 

new basis for the dispersion formute ^ ^ 

Katanson, it does not appear to be 

annlioation to the asymmetric carbon atom, the 

rotatory power of which must still be Seated as a 

third-order effect in accordance with the ongma 

conceptions of Bom. . . 

More favourable conditions occur m eertam spi 
compounds, which are not 

possL a two-fold axis of symmetry) and d.o 
Lutain an asymmetric carbon atom 
nevertheless be prepared m optically active ioims, 
since they possess the essential property of molecula^ 
d“s™t^, that is, the molecule can exist m two 
mirror image forms which are not superposable oii 
one another. Three such molecules have been studied 

in this connexion. ^ 

I, Erythritoldipym acid, resolved by Boebtkeii 

and Felix {Ber., 56, 1855 ; 1928). 
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This figure has the dimirit of dealing uith < mi. m.* 

S: Bo», » ft; 

. torn.!, for 

Vibrators, d., if, -H.iJ ii m ' j , 


S| 

I anil 



HO.CO yO~ 


-CH^ ^CH,- 




^o— ch/ 


\ 


'CKr 


-o, CO .OH 

/^\ 

-O' CHs 


[a]/)=±4“ 


II Sviroheptanedicarboxylic acid, resolved by 
Backer and Sohurink (Proc. Akad. Wws., Amsterdam, 
31, 370 ; 1928). 

HH,. .CH,. CO.OH 


HO.CO - 

l/ \-H, 


V 


‘\„/ 




V' 


[M]i>- +2"'. 


NH, radicals, is the principal iacloi 

optical rotatory power of tho /.J ”',''*',,,, 

tL right order of magnitude have hwn oiiuin.Hl . Imi 

thuso arc merely guws.\s. aiul the pnncn wl 

of tho formula lias in its a])plicafion to hi r>Mi/ii- 
magnitudes of the rofatory power of relnP«i enm- 
pounds, rather than in <Ul,emptK to 
Absolute rotatory power of any of t.liem. Hio lajh'r 
must alwajis ho difficult, .since the fonnula 
the eMth power of the dmtaneo between the two 
vibratoi-s, the sixth poioer of their freiiimucie.s and the 
square of tho strengths of their absorjition bands. < )n 
the other hmid, if we compare a senes ol .-pin.- 
compounds containing, for example, the radieiib 

—KH.CO.NH 2 —NH.CO.CH 3 and — NH.CO.C',fTs 

we can now recognise that their rotatory pinvers ai'* 
definite fimetions of three well-detined preiSTtio • >! 


CHs' 'H 

ITT . Dianiinospiroheptane resolved by 

Jansen, 

,CH 2 , 


Pope and 


K ^GH 


A 




/NH2 


[M] 


15461 ' 


:+18^ 


In each of these compounds the two halves of 
the inoleciiles are crossed, that is, if the right-hand 
ring is in the plane of the paper, the left-hand 
ring is in a plane at right angles to it, since the 
central carbon atom has a tetrahedral and not a 
planar conligiiration. The planes contain the 

terminal radicals COOH and OH 3 , COOH and H, or 
NH. and H, are therefore also at right angles to one 
another. These two rectangular planes can be com- 
pared with the directions of the two linear vibrators 
in Kuhn’s original model, and on this basis he 
has made a detailed study of Boeseken’s spiro- 
acid I. For this purpose he has considered the 
two -—CO.OH groups as linear vibrators, displaced 
from tbe central axis of the molecule in directions 
at right angles to one another (Fig. 2), and has 
thus been able to calculate the rotatory power of 
the mole^ifie. ^ ^ ^ ^ 



■A- 


,;A 8 


\d 


FIG. 3 , BoriFs raoleeiilar model, 

the radical, and their correlation beeoioes an 
mental problem of very great iiitert\sr.. 1 -idartuiintel.w 
the frequencies of the simplest eoiiipciuiuU tk^ In th«* 
Schumann region, for w'hich very few ilata. are y«‘t 
available; but no great increase of eompiixhy is 
needed in order to bring the frei(uem*k^s within the 
range of easier experimental observation ; and, 

.the other hand, tho Seliuinann region is rapidly being 
opened, up to research, so that progress on the linens 
suggested by Born’s theoretical work need not be* 
long delayed. 
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A Note on Stereoscopic Photography 

By Dr. John R. Baker, Department of Zoology and Comparative Anatomy, Oxford 

I T is sometimes stated tlmt ^ in' the stereoscopic 
photography of near objects it makes no difference 
at all to the images ■whether the cameras are 
parallel to one another, or convergent upon the 

Fis- 1 the object to be photographed has tliree 

distinct points upon it, Band O. The thick black 



lines indicate the outlines of the camera in its two 

positions for obtainmg convergent views of the 
obiect (The angle of convergence shown in iig. i 
is Vrpo W made greater than the greatest ^gle 
of Lnvereence possible with normal vision, so as to 
eLXalfthe point that is to be made.) An exact y 
sSflS cLera is also shown in the position it would 
occupy for the right-eye view, if photographs were 


going to be taken with paraUel cameras. The outhne 
of this camera is indicated by dots between lines. 

For the sake of simplicity pin-hole cameras are 
represented. The apertures of both paks of cameras 
are at D for the right-eye view and at M for the Mt- 
eye view. 

The risht-eye convergent camera produces images 

of the points A, B and O' at A', B' and O'. TheTigW- 
eye parallel camera produces the at 4 

and O". Now A'B’ exactly equals B O , wMe A. B 
is less than B"C". Therefore the view obtained mth 
the convergent camera is not the same as that 
obtained with the paraUel camera. , 

Which is the proper position of the camera tor the 
representation of normal binocular vision as closely as 
pcMsible? Imagine an eye situated at D. The owner 
of the eye would notice that the angle subtend^ 
between A and B was exactly equal to the angle sub- 
tended between B and O. In making an accurate 
drawing of the appearance of the 
viewpoint, he would therefore make A.B exactty 
equal to BO on his sheet of paper. This is what the 
convergent camera* does. The convergent c^era 
therefore gives the proper representation of the object. 

The parallel camera has the advantage of givmg 
a larger field of view in focus at the same tune, h 
lenses of wide aperture are used and if the object 
presents a more or less flat surface at right angles to 
the axis of the cameras ; but its 
absolutely accurate. It must 

stereoscopic photography one is relymg for ^ 
effects upon minute differences between the two 
prints, and extreme accuracy is therefore important 
if a truthful appearance is to be given. ^ ^ _ 

The facts stated in this note give rapport to tee 

tilting-stage method of stereo -photomicrography, tor 

in this method the two 

other method, in which the object is P^oto^aphed 
first at one side of the field of view then at the 
other, and the two photographs treated as a ^ereo- 
soopic pair, is equivalent to the use of parallel cameras. 


International Co-operation in Astronomy 


T he International Astronomical Union held it. 

fifth general assembly at Pans on July 10 ’ 

nt thb Centre Marcelin Berthelot, when nearly three 

twenty-seven different countries. The President oi 
the French Bepublic was present at the opening 
eeremonv when addresses of welcome -were given 
W tee Minister of Public Instruction, the president 

nf the French National Committee of Astroiwmy 

the meeting the adhesion of three new countries. 


U S S.B., China and Yugoslavia, was announced , 
with tee growing number of countries supporting 

the Union it was found possible substantially to 

jSui S.” ™il of »b,criptlo. tho d»r.ot 

countries, without hindering tee work which the 
Union has already undertaken _to suppor. 

A great part of tee value of tee meetmg h®® ^ 
the informal discussions between small S’^o’^P® 
were possible at some of tee social gathermg 
organised by the generously hospitable French hosts, 
such as the visits to the observatories at Meudon 
and Paris. But the work of tee Union is done 
at tee meetings of thirty-one committees which 
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AU(»UST H, 


^ ' :■ oaf.t^nr-vATOV. UB.e Oi ^ xl-^ncc 


a.aminoschemeso£co-operativoworkm^^^^^ iXom oi the U,. ... 

touches of astronomy On^of ^ mentmu 2S'^ , 

present meetmg “^0^^11112 with their own « = 40 ’ ,.„..„, 1 . 

of commissions, which after d ^ problems m ^„oLtioii 3 wore udopt.h i 

discussed ]omtly boiatiu , physics g t’”' 


Illicit!"!! ll'cd 
,Ht«’S. Ill m '!’>1 

ImT i’M‘« *1 «* ^*‘^^ * 


,CS resoliitums p,iblkiiti<)H * Iiam 'U ^ 

Work on line proiilcH.tir tin ^ j, ,, j , 

solar nmntaers i t 11" ; 1 , ^ ,. .md (-•«• 


ssfs “=: “.iv.: e„. - - 

:“LiTshn?srS®combined to otorvation^ of acth^ , "':7;":,.;:! 

for further _^perim.^-^^^^^ by 


for further experimental for the' deter' 

by international to star positions 

Jination of systematic %l le oom- 

from observations of “®°^j^erides were referred 
missions on notations an P present in use for 

two resolutions on 'ttie sy ^ ^ national 

time. Which had been jent m D> 
committees on A ^ poiWt of view, that 

.„d tta S“S?rtr ®»nwiok ™», ‘“"i 

the symbol G.O.i. mi ^ dropped and 

'.S°“e .T»borS*(Dni™~‘ Tim.) — K- 
B.re» 

Miznsawa to ^^’P’-®® ?,(! upon Special tributes 
Dr. Kimura was dooided upom ^ 

were paid to commission on latitude, 

PrSsident d Eonneu'i ot tl _ Frank Dyson 

„imil« I'-'SSto TU. 

oLmission on speote°Pbof J. 

to the todamental mportanc^^^^^^^^ 

graphic plates of unifoi ■ at the research 

tndhirged tocher work on this 

laboratories of the J removed from the 

The physical study of pWes, and in a general 

commission on planets and^satelUt^^,^ 
rearrangement of sub] ... grouped with 

night sky and ^ere given a special 

meteoric astronomy, win . stellar spectra, 

sub -commission in the con _ ^ jg^^ure, which has 
The commission on 1 ’““ a i^a,p of the 

completed Its work and 

moon with a list 01 mu 

replaced by a new commis , . ^ researches, 

also with ocoultations and physical 


\ 

Mi 


observai-iuit^ 

by a number iiehitUtie 

tlclmical resolutimw j ^ „ S,.. luu.l. - i > 

well be UiucntHry li-t o1 

resolution to issue ^ j ‘ gi^.rnuons in i n- “Pb* ' 

tories and astronomt ^ ju„l ..f,) pi. Ininimiy 

code for astronomiuil tl - ^,,,,iHui.n. tl ' 

list of notations P*'‘‘P^y‘\ ' ..nimiuium- mi-i 1-b 

president of the UntU. ^ .liMU.-mH 

Uilthcnextg.ueralaMniW>^t^^^^^ 

and examination by tl ' prip.m d I'.v ib. 

The volume oi di"” 1 ^ |Wir nm Itundf'd 

presidents of p h lulimbl" "■■’b, 

5rL';;r;':s;’i.-~s«- 

“ Slim- of «..« 

osliibition ot ’ 1|„, l''i'.'.i.'l. Nm.'io'j 

spectra, .tc._. 'it inn of chsei't “t"' 

Cbnimittoc with tl^ I thveugh.'ut the m- ■ < 

optical hrnw. it"' ; . , ..-ns (irgiiiH.*t'd l>> li* 

andprovwl ’‘V M..b,l.'s Uiuilmid 

Comte A. de la Baum . biimlw it 

The latter 3';'";^ ecmmiittee, »»d t‘> ^b- 

w mectiitg of the 

following were tuirul as-, nibl.v . 1- !' 

to hold office until the mxt M ,,„.i 

held at Stockholm m 1.3». Ir ,r.S..V!. 

(France); pWa, Pref. Derp-.i-nei 

Prof. Banaeliiewicz W'‘.im ^p. r 

is*d.»), U'ot. Bioud.; .«b ( ' „, „ 

Jones (Great Britain) ; 

(Netherlands). 


Zooplankton of the Great Barrier Reef 


A 'WOT A-BLiB addition to the reports of fbe Great 
^2^ -ivt -Rppf Expedition has recently ap- 
the fiSparUhe validity of the collectmg 

position of the animals. Oblique 

temporary c- ^qnre large enougli catebes to 

hpls were made ta ensure large^e^ ^ ^ 

give significant resulte^na^ 

• British Museum INatinal ^ X^'fo^ptoSm 

-1023-29. Scientific Reports, 'fho "Rnmer Reef hy 

The Composition f ^ 


Curves oftlie average ,'*’,'j".!'‘'riilul 

each month in the coai'M s v ^ ^ ^ 

hauls at a position three md. » . - - 

the Barrier Beef Brgooii ngne i h^ .;;;^;; 

Taking the tU.' unh' « h.-v. ' 

closer, the month 01 J auiiai \ _ onne 1 • , , n, y ii' 

there is any considerable disy^y 
TYiore coTDcpods occurred lu tlR- ^ 'i.t' 

5 t sSes compare with those Ifo'u ;v " '-'bj 1 

aWery similar way to tho.so takni a i-', 

(OrTvol. 2 , No. 3 of these BejicHs), ha.s a 

Lble’ effect on the numbers of ammals '‘'‘’"-'‘h , 

■ curves of abtmdaiiee in both obli<tiic H 1^3 

hauls, of eopepods, decapod lurvic uTid <!>. H,,'. 

Sing closdy the curve of trausimrcncy. 
seems to be practically no swisoiuil vanation 
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numbers of copepods and .ciecapod iarvse although' 
there is one in the' chsetogiiaths. 

• Copepods, ais is .the case tliroughoiit the world, are 
the most abundant animals in the plankton. Here 
they form 71 per cent of tlie zooplankton in the 
vertical hauls, and this is supported in the oblique 
hauls, where tliey form 69 U -per cent. Other animals 
of importance were tmiicates (Appendiculariahs and 
Tiialiacea), chastognaths, molluscs {Pteropoda,Hetero > 
poda and larvae), eciiiiioderm larvae (November and 
December), ostracods, -(March . and July), decapod 
larvffi .and Siphonopliora. Sudden increases and cer- 
tain seasonal changes in echirioderm larvae, ostracods 
and salps will be discussed in a later report. 

,It is estimated that the, temporary planktonic 
animals, consisting of mediisas, coral planulae, the 
larvjB of polyohsBtes, cirripedes, decapods, euphausiids, 
stomatoj)ods, gastropods, lamellibranchs and echino- 
' derms, and larval fish, do,rm about 10-15 per cent 
of the whole plankton taken in the coarse silk net 
. vertical hauls and coarse mesh oblique and stramin 
oblique hauls. Gastropod, iamellibranch and eehino- 
demi larvre (tlie last restricted to a very short period), 
decapod and euphansiid larviu are the most im-' 
portaiit. Of llie last two, the decapod larvee were 
iisuailj' moi'e abundant, although eiiphausiid larvae 
occurred in large numbers at times. In the stramin 
net catches the decapod larvi® were easily the most 
abundant representatives of the temporary plankton, 
an interesting form occurring frequently being 
Lepiochela pugncix. The rarity of coral planulae is 
striking, and compared with northern waters there 
were lew cirripede nauplii. 

A comparison of these results from the Great 
Barrier Reef lagoon with those of the International 
Council for the Exploration of the Sea in northern 
European waters in 1910 and 1911, where a Nansen 
net of silk No. 3 was of exactly the same dimensions 
as the coarse silk net used for the above experiments, 
is of great interest. Also more recent catches off 
Pl 3 miouth are compared. It was found that the 
Barrier Reef zooplankton is as rich numerically when 
averaged over the year as that of the northern regions 
compared. The great seasonal changes in the latter 
show much larger increases and decreases in the 
individual months. Comparisons in volume show 
that the Barrier Reef samples have moi’e volume but 
fewer animals, to be accounted for by the greater 
compactness of the northern plankton. 

Temperature must be taken into account in these 
comparisons, and the much higher rate of meta- 
bolism probable in warmer waters ; also that there 
is apparently no surplus plant life at any time as 
there is in colder seas after diatom outbursts. The 
hydrographical and weather conditions are such that 
the diatoms are continually in a state of suspension 
and do not sinic. It seems probable that throughout 
the year the animal plankton population is the 
maximum that the plant crop can support and that 
there is a comparatively rich supply of planl?;ton 
animals available as food. Is there enough for the 
huge number of animal eating corals? It would 
seem that there are fewer plankton -eating fishes than 
in northern waters, where elupeoids and mackerel prey 
to such an extent on the animal plankton, and that 
the bottom life in these regions is poor compared with 
that in northern waters. Thus more food is available 
for the plankton-eating invertebrates. The corals 
are night feeders and there is an enormous plankton 
life at night in this vicinity. The inference is that 
the planktonic life is sufficient to support the corals. 


Science News a Century Ago 

The Entomological Society 

At a meeting of the Entomological Society held 
on August 3, 1835, Mr. J. F. Stephens (1792-1852) 
being in the chair, “Various curious and remarkable 
insects were exhibited, amongst them the Indian leaf 
insect {PJiUUum sicdfolmm) in its different stages, 
from the collection of Mr. Saunders. A living capri- 
corn beetle was exhibited by Mr. Desvignes, which 
had been reared in a piece of furniture nearly ten 
5 ^ears old. Specimens of the vegetation wasp, horse 
tick, spider silk, etc., from the island of St. Domingo 
were exhibited by Mr. Hearne. The chairman also 
exhibited a specimen of the very rare and singular 
bee i3arasite, Elenchus tenulcornis Kirby, recently 
captured by himself, and made some observations 
on its peculiarities,” 

“The memoirs read consisted of a note upon the 
insects found in unrolling a murhmy at Belfast, by 
jMr. Patterson, president of the Natural History 
Society of that *city ; an account of the Poma 
Sodomitica^ or Dead Sea apples, a production respect- 
ing which travellers and botanists have been greatly 
at issue, but which has lately been ascertained to be 
a vegetable gall of a very large size, by Walter 
Elliot, Esq., by whom these productions were 
discovered growing in Palestine, and who has reared 
the insects which produce them”. (Athenaeum.) 

Experiments with the Lime Light 

On August 5, 1835, The Times gave an account 
of the experiments with the limelight made on the 
top of the Colosseum in London by Mr. Alexander 
Gordon. Gordon employed four jets of oxy -hydrogen 
gas impinging on a cylinder of lime and an arrange- 
ment of lenses which caused the light to pass out 
in a sheet or fan. “It is a very simple, though 
excellent invention, and appears capable of being 
applied to lighthouses and similar buildings with 
great efficacy. . . .” 

Reappearance of Halley's Comet 

No astronomical event of 1835 was looked forward 
to with greater interest than the reappearance of 
Halley’s comet, last seen in 1759. As early as 1817, 
its motion and perturbations smce 1759 were pro- 
posed by the Turin Academy of Sciences as a subject 
for a p>rize, which was awarded to Baron Dainoiseau. 
The Paris Academy of Sciences adjudged a similar 
reward to Pontecoulant in 1829, while Rosenberger’s 
calculations won for him the Gold Medal of the Royal 
Astronomical Society. The comet was first seen on 
August 6, 1835, by the astronomers at the Jesuits’ 
College at Rome as “a nearly circular misty object” 
and it was afterwards watched by astronomers in 
various countries. The error of RGsenberger’s 
ephemeris was only seven minutes of arc, and the 
perihelion passage took place on November 16, five 
days after the predicted time. Owing to its southern 
declination, it was seen to greatest advantage at the 
Cape of Good Hope by Maclear and Sir J olm Herschel, 
who continued to observe it until May 5, 1836, when 
it finally ceased to be visible. Reviewing the calcula- 
tions made regarding the comet, Grant said : “The 
fidelity with which it responded to the deductions 
of the geometer on the occasion of its last appearance 
forms on© of the many magnificent triumphs which 
adorn the history of the Theory of Gravitation”. 
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The British Association at Dublin 

The Dublin correspondent 2 

on August 7, 1835, ^ A . «rrakeadv in this 

of distinguished ling the meetings of 

city, for the purpose on Monday. 

the British Association, ^ great 

The WilUam_ Perm, Khn^town this evening, 

many more, IS fm 'during this eventful 

Many curiosities are oygi^am is expected 

week m Dub Im Yam ure lite Lordship tidll feel 

as the Writing again on August 9, 

quite at home m Ireland . IV tng yesterday 

the correspondent , Association was" occupied 

evening the council of Thomas Moore, 

with the admission of members. ^ 

aocompamed by Dr. La , ■^Yilliam Penn 

yesterday. On -r ivernool, freighted -with 

reached Ilingsto-wn from Lntrt Babbage 

soientffic ''i®rtors^ amongst ^ expected this 

and Sir John Boss. There are several 

evening ^YYdegftes from various parts 

sx“irr 

“«S*iilov°Ss otc^iciti^ « mortinrf 

accordingly”* 


^ frfit'rt *4r»<‘C'iiiicTiH ill tlif‘ liuKioii 

LuginoraehisMmtm^ Stewaht Mxv- 

ejection of Foasil ’1« ' i,-,, . , utal 

analysis of i,,,, it. <>n.:,n Inn. 

Experuneids Yimbdi-'-' -f iho.-c bvit.s ..llyp 

a certain internal *■; 'Vlee’va- in 

This is an.l fertilit.v -i the adnll- 

tion froquenej', hen im-iv.He ni liuvul 

with increasing boelie- i.^ eiilin'K 

mortality. t ion of popiilut ioi. ui'owdi 

irrational, the hm • i,if!iienees whieh aiv 

being brought about 1> ^ 

primarily ^'“1^™’*’“*”',’, dendiv and Ihe eopula- 

tion freqiiencj oi tl where 1 

scribed by ^he o<! j. Yiev and A' the popu- 
represents population 1 ru pun 

latioii densi^- “ % * ' and integrals 

T. M., MAcKoBimT: regarded 

mvolvmg degrees Legendre Cunetions 

as functiom of hen d.M;e 

and products ot L g ,,iif,,.d In »h'‘ eorre- 
' integrals ®ad series a • I . 'tlie resulting 

' sponding ^Yhcti^oxprcssed «s l»iriehl(d iniegrals. 
‘ formulic arc f 1 inu.erals give the vahns oi 

and tho limits oi these luti'gmls givi 

inanito integrals ninl senes. 


Societies and Academies 


Edinburgh 


. r. • . T,.Ur 1 Auan W. Mozley : The ) 

A critical and detailed study ^ gLria, « 

fifty bemg aquatic and sev emee Europe e 

are of four categories : ( 1 ) those c™on ^^^ 1 ^^ ^ 

and Asia ; (ii) those that arc those endemic f 

Fjo„ ; 

.?™. o. *o„ ! 

f‘’^'.”fii,“lhrE 3 ^m (hi. 4 taf “ ' 

cuStS4^^ ^ ISd 

The disturbed bands rarely exceed tliree mches and 

Se^oarthqn’Ies loosened and dS^ 

floor sediment ; resultant tunamis tore up and dis 
SbutedYe debris Sediment, of a -^^gted 
nature slid down submarine slopes. A boniaer d 
has likewise been attributed to ' 

ment down a siibrnarine slope. Maby G. • 

X^Sier observations on the genus Lyginorachis, 
SdSoL Three new species of ^ SonH. 
LivoifioT'cichis are described, namely, . * oil 

Snn and L. trinervis. The specimens are ^1 
from rocks of Calciferons bandstone age in tn 
west of Scotland, L. 

and L. Brownii and L. inmrvis from the Kilpatrick 
Hills. Some additional notes are also made on 


Paris 

Academy of Sciences, ’Y’": 'sf '= 

AuemsTE hrvni'UE luid M .u. prudu.-cd by 

Variations in the , ;,Y Om. Pa- - Tl.e 

intravenous mjectums s,v a iiftliod of 

resolution of 0^ ,pj ,Vlati<m betwi'fii 

iteration. lertain sub- 

the tangentiid and E,* ,, P Aiin : Tliepoly- 

ensemhles oi Joi’-f®- ‘;.f"’'A‘"\B(;.HXETiTCH ; Functional 

nomialsofTchebichcif. VhancE.ixi: : 

groups and their apphea 1 ■ • ^ ■ „,,„.i,olouome 

The unitary thwiv ot " Sketch of a 

hypersurfoces. litim-'' .iKKHovvsicv : 

theorv of react ixit^. “ " ’ t iIumv i-tl'ictix'c 

rii.Axvoi« f y- 'jk '. -'..n-iiuion t.. th.. 

c 3 tm.‘t of liotvib reducing it ,'1,'Yo' 

Ttpvm F'rbankiv : F<>rni mul s\iiuti« ii,\ «»! tfi ^ 

of some ineiallie stiltb-. .Un ; l ,|l.i rodcs werr 

the high-frequency (.!il<,ri.le 

studied in the easc.r, ot * rnniiiction i 

and nickel ehlonde. Kkne . . - * « rtroxiie 

of the Vegard-Kaplaii baiitK b> i 

, bombardment of a mi.xtiirc 

. The spectrum as a whole sbowc.l ® ^ Ycll«> 

. with that of the night sky owing 10 . 

1 of the Vegard-Kuplan hands, t Asrain .1 At • t'* ’ ■ ■ ' 

i CAr o, "I""™,” 

3 The. radioactive elements 
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Prettbei ; The complexity of the reaction between 
ozone and potassium iodide. When ozone acts on 
potassium iodide, two reactions occur simultaneously, 
one giving iodine, the other iodate. - 'PiEBRE CABBii 
and ' David Libebmann: : The' alkyl- and aryl- 
sulphinic esters. Bambaijd ; The action of 

sodium ethylate on the y-halocro tonic esters. Jean" 
Jung : The recrystailisation of the diorites and 
quartz diorites of the Manson (Puy-de-D6me) plateau 
under the influence of granite contact metamorphism. 
Stoyan Pavloyitch : The amphibolites of the 
Zlatibor massif (western Serbia). Geobges Denizot : 
The tectonic of the massif of Aliauch, near Marseilles. 
Obobges Cobboy : The bases of the Jurassic link 
Boqueforcade-Nans to the north-west of Sainte- 
'laume, Geobges Clauzade : The bases of the link 
o; Boussargue-Liquette, to the west of Sainte-Baiime. 
feun Deleait : The presence of the Lias at Djebel 
jSfador (Department of Oran). Jean Dbesch : The 
structure of the Haouz of Marrakech. J. Lacoste 
and C. Bois ; Bemarks concerning the first move- 
ments of the soil during earthquakes affecting 
some European regions. Adolphe Lepape and 
Geobges Colangb : The presence of water vapour 
and carbon dioxide in the air of the stratosphere. 
The proportions of moisture and carbon dioxide 
in the air of the stratosphere, altitude 9-16 kilo- 
^i^etres, is unexpectedly high. The carbon dioxide 
about double that found at the surface, and 
lie moisture much higher than corresponds to 
|ie temperature. Camille Abamboubg : Observa- 
itions on some fossil fishes of the order Halecostomes 
land on the origin of the Clupeids. Mabcel Abeloos : 
JiThe larval diapause and eclosion in the Coleoptera 
Timarcha tmehricosa, Jean Giaja and Stefan 
Ielineo : The resistance of some homeotherms 
low temperatures. Various animals and birds 
were submitted to temperatures ranging from 
— 35° C. to — 160° C., for short periods without 
injmy . A dog after remaining in a chamber for five 
houra^lP^v"- 160° C. was uninjured. Henbi Biebby 
ijBNABD Gouzon : The fluorescence spectra of 
davin before and after irradiation. Etienne 
® ' WolI and Albebt ' Ginglingeb : The experi- 

mentrproduction of intermediate sex forms by the 
injecon of folliculin in the embryo of the fowl. In 
the nbryo of the fowl intersexuality can be regii- 
larhji^/ained by injecting genetically male individuals 
wit Jlliculin, on condition that the injections be 
madeiefore the seventh day and the dose about 
loo i]|rnational units. Victob Ploitvieb : Con- ; 
tribut|i to research on amygdonitrileglueoside and 
amygdoside in plants. Yebvante Manouelian : 
Expeffental syphilis. Lymphatic ganglia. Minute 
forms pallida^ syphilitic spirochastogen. 

. ^^ LedouIlebabd, Long and ' Saget : Badioscopic 
exami4ion in a lighted room. 


houra#^,.-- 
f^^?^pAavi 


Melbourne 

BoY42i;iety of Victoria^ May 9. Leo Stack ; Vic- 
torian Tertiary Catenicellidss (Bryozoa), (3). This 
paper concludes a study of the systematics of 
the Tertiary Catenicellidse, with a revision of 
members of the sub -families CatenicellinsB and 
Ditaxiporiiiae. Botes on Scuticellinid goncBcia, 
the species incorrectly relegated to Catenicellid^, 

■ and extra- Australian Tertiary species, are ap- ' 
pended. A new genus, GMidozoww, of the family 
Savignyellidse is erected for Claviporella vespertilio, 
Macgillivray. 


Washington, D.C* 

National Academy of Sciences {Proa,, 21, 235-299, 
May 15). H. 0. Shebman and H. L. Campbell : Bate 
of growth and length of life. Bats of the same 
heredity, initially in good health, living in the same 
environment and subsisting on one or other of two 
normal diets, both of which were adequate to main- 
tain growth and health although one was better 
balanced quantitatively, show different rates of 
growth, those on the better diet growing faster. 
Growth rate and length of life, however, vary inde- 
dendently of one another. Charles E. Deceer ; 
The graptolites of the Simpson group of Oklahoma. 
ViBGiNiA H. Bhoades ; The location of a gen© for 
disease resistance in maize. Plants susceptible to 
physiological form 3 of Puccinia SorgM were pol- 
linated with material from a plant, homogeneous for 
the dominant factor for resistance, which had been 
irradiated with X-rays. Irradiation produces a 
chromosomal deficiency, and in susceptible offspring, 
the deficiency appeared in the short arm of the tenth 
and shortest chromosome of the haploid comple- 
ment. Breeding experiments confirmed this finding. 
Ebank H. Clabk : Linkage relations in ‘Zavadskaia 
shaker’ in the house mouse (Mus musculus). This 
character is distinct from and is not linked with the 
characters ‘ordinary shaker’ and ‘waltzing’. Linkage 
tests suggest that it is located in chromosome 14 ; 
and possibly the gene for hydrocephalus lies in the 
same chromosome. Donald L. Webb : Generation 
of any ?^-valued logic by one binary operation, W. E. 
Sewell ; Generalised derivatives and approxima- 
tion. MabstonMobse and Geobge B. Van Schaack ; 
Abstract critical sets. Chables N. Moobb : On con- 
vergence factors for series summable by Norlund 
means. Bdwaed V. Huntington : Effective equality 
and effective implication in formal logic. S. 
Lefschbtz : A theorem on extremals (1). Alonzo 
Chubch : A proof of freedom from contradiction. 
Jenny E. Bosbnthal ; Intensities of vibration 
rotation bands. A theoretical discussion in which 
an exact expression for the probability of any 
transition v' <- v'" is derived for the case of a Mqrse 
potential function between the nuclei. It gives 
results in good agreement with experimental values 
for HCl. G. H. Pabkeb : What are the resting and 
the active states of chromatophores ? The chromato- 
phore systems of different animals are very differently 
organised so far as nerves are concerned, but all 
appear to be subject to neurohumoral control. Ex- 
periments on Fundulus in which bands across the 
tail were completely denervated by section of the 
nerves, showed that the melanophores of these bands 
were still active. It is concluded that pigment 
immobility in a melanophore defines the resting 
state. Brownian movement is greatly reduced in 
such a state, suggesting that the active and resting 
phases are characterised by the protoplasm of the 
melanophore being in the sol and gel states 
respectively. J. Van . Overbeek : The growth 
hormone and the dwarf type of growth in corn. The 
dwarf type nana differs from the normal race by a 
single gene. Coleoptiles are equal in length, but the 
mesocotyl of nana is shorter than the normal, due 
to decreased extension. Less growth substance 
(auxin) is given off by nana than normal corn, and 
less growth occurs for a given amount of auxin. It 
is concluded that more auxin is destroyed in nana^ 
due to a change in oxidation-reduction properties, 
thus causing inhibition of growth. 
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Forthcoming Events 


[Meetings marked with an asterisk are open to the public.] 
Sunday, August 4 

Beitish Museum (Natoeal Histoby),_ at 3 and 4.30.— 


JL — 

.Miss, M. B. J. Edwards : Seashore Life - 


WOB,Ll> FE'DEEATION : OF EDUCATION ASSOCIATIONS, 

August 10-17. Conference to foe held in Oxford. 


aeiieral Catalf^iie M ^ 

wralty Obi^rvatoiT by hdil* ; 'Ull; th« c jla!M»rati«Hi c»f 

l^uis© F. HwsspI r^^JiUOtuhi/ a1' fo- ^ * rpiitwilorm 

available In Jaiiiiaiy Pr*- P'** « ilau, < ; VTiif. 

IJ al ver^ltv. ) 

Tentli and K^eveiit h pfttp < tfi i u i i i i 

Blvishm ofUfirmHry aod f r-hiinl^n’. |u i,ov ii Tsiylur 

and Hohert E. Burk. CC piitrliMitiMn At i | 1 .v .-fliiii*!!! il 

Nation, B. L dn lArit d«* mal « <« ^ rr- ? 

D.r. : Nathmiil lif-r'ari’li i'tPititils , ^ 

U.S, forpartniMit of tli** li}t< ripr , Ut-ui ^ jr-M BiilMm 

Srifi* tsHiienv rtf BiU Unmty mil ?!!<■ * iiitJj.rti IP 

Mrtutaim; with tfV' A “u 

Kettomvps. By W. T. Tlrnii, M. I!. ill < . H. \A i/i-iiiiiim ind 


Official Publications Received 


Great Britain and Ireland 


The Institution of Oas Engineers. PuMicatwn ^o. lOo , Education 
Begulations, 1934 Revision: Regulations for the Edu^twn ami 
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The Future of British Agriculture 


A’ 



T*' a time like the present, when radical 
changes are taldng place or being con- 
templated in our national economy, when countries 
^^^^Ig^^T^lSreat Britain, Holland and Denmark are 
".^abandoning the policy of Free Trade and ven- 
pring on the thorny paths of Protection and 
l^ional self-sufficiency, efforts to discern the 
l future acquire an interest and importance that far 
outweigh the vaticinations of those who don the 
\ -prophet’s mantle in more settled and humdrum 
' '^times. History, we know, is replete with the 
■'■'Sa.isiu|gments and miscalculations of statesmen 
and politicians who, besides having to deal with 
l^he^m^ulabie in human nature, have also been 
lack of scientific training and 
fco: h^apjj . isand|*iie question is now frequently 
y ment" whetherje^n trained in the methods and 
^ injecfut of scie4 could not do better ? So far, 
the selan been called upon to act, or 

^[^^"^^advispii the affairs of State ; and it is 
madel^ain th. had they been asked, they would 
m moio^ccessful than their contemporary 
amygc^a^' tra.dll in the law, the humanities or 
ExperhuiO^s. Arihe views of scientifically trained 
forms ^,politioi< economic, social, religious and 

.LEDOm ^'tS’^ol r "' X* x* • 1 J 

examinP f|stions more far-sighted, more 

id ud le&biased by traditional beliefs and 

rel’g’ces than those of others ? 

general vote on this question 

#ould result decided ^No’ : and the main 

reasons for the a^wer would be that the scientific 

mind, like th^^lstic, generally runs in grooves, 

■ and the i4?\.^hat are applied so fruitfully in 

the positivd^^^. Mes are either not applied, or if 

used are misap|^^(i^ in those spheres which to a 

large^iid regrettable extent are still dominated 

by instinct and desire rather than by reason and 


la. ^ 


ii 


\ 


the public good. Although the doctrine that mental 
ability acquired in one sphere is not transferable 
to another unless the subject matter is correlated, 
seems to apply here, a case can be made out that 
scientific habits of mind, such as initial doubt, 
careful testing of fundamental assumptions and 
evaluation of evidence, do come within the category 
of transferable qualities. If this is so, it affords an 
additional reason why those engaged in scientific 
pursuits should seek to pull their weight in the 
social boat by using their talents in trying to 
solve some of the pressing social and economic 
questions that now await solution. 

Prediction, based upon generalised knowledge 
of natural facts, is one of the major, and perhaps 
the most useful of the functions of science : we 
know how well it succeeds in the strictly mathe- 
matical sciences and in certain applied sciences 
like astronomy and engineering, but in agriculture, 
which is a congeries of applied sciences still largely 
dominated by tradition and empiricism, prediction 
is far more difficult ; there are so many variables ; 
the weather and the human factor between them 
upset many a calculation. Some measure of 
sympathy must therefore be extended to Sir J ohn 
Russell, who, in his recent discourse at the Royal 
Institution on the future of British agrioulture, 
set liimself a very difficult task. Many eminent 
persons, he remarked, had lost their well-earned 
reputations by dabbling in the future, but in 
these critical times, one had to take risks ; and 
the safer method was to base one’s predictions on 
present trends and movements. 

Among the unchanging elements in our agri- 
cultural economy, Sir John Russel mentioned the 
present regional distribution of crops, which is 
determined largely by climate and soil ; it is, 
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however 5 an interesting fact that all onr crops, 
excepting sugar-beet hops and incerne^ are grown 
in every conntyy and it seems to ns quite possible 
that efficiency in production and distribution 
.might be increased by ; introducing some measure 
of : rationalisation; According to free-trade prin- 
ciples, each ' country should grow what it is best 
fitted to grow, and exchange its excess for foreign 
products wMch it wants. Might not the same 
principle be' applied to regions within a country ? 
And is it not time to. eoiiteinplatedhe siibdivisicjn 
of the country into regions that would take the 
.place of, the counties,, many of which are very 
small and some niin.ute,, and in this way save 
expenditure, on administratiGn ? We may yet live 
to see e,stablished a modern form of the old Aoglo- 
.Saxon heptarcliy, , 

The sturdy, independent .and strongly indi- 
viduaMstio character of the English farmer will, 
Sir ' John suggested, remain as a bulwark 
against collectivist tendencies in the population, 
and that is to the good, because State supervision 
failed during the late War : it failed in France in 
the Revolution, and it is. proving a failure in 
Russia now. Further, the English countrymaids 
attachment to animals (however fond he may be 
of killing them !) will ensure that the production 
of animals and milk will continue to form the 
major part of his occupation ; he is also likely to 
retain his love of craftsmanship and his dislike of 
mass production methods. Thanks to the develop- 
.ment , of agricultural education, there is arising a 
generation of farmers who are keener, more alert 
and more anxious to make the best of their farms 
than were , their predecessors. 

, Implied in Sir John .Russell’s prognostications 
is the improbability of any really fundamental 
' changes taking place in our political and economic 
structure. Our present individual farming, lie 
holds, will persist, and continue to be of the small 
capitalist type that now occupies about one half 
of our farm -holdings with an area varying from 
100 to 300 acres. There is, however, a prominent 
school of agricultural thought, of which Mi. G. S. 
Orwin, of the University of Oxford,' is an able 
exponent, which believes that nationalisation of 

■ the land will follow as a direct consequence of our 
present parlous agricultural conditions. The old 
partnership relations of landlord and tenant have 
disappeared I the landlord has lost most of his 

■ ^ capital and;, can no ■ longer undertake the duties 
which that partnership imposed upon Mm. The 
land is crying out for fresh capital — ^for drainage,' 



water supplies, farm eciuipiiH'iii and -^anf! 

if the changes mliieli tlii.n siiioc?! (coining .jro 
brought hhmiit fiafiifiy. an irs family, 

forms on one iiaml and in iMH'himmi 

and speiialisocl fariiiH hii tlie sclii.f, Ihi* r-ail for 
new t'apiial will be sweater than i'vit. As an 
efonoiiiic iieeeNdly, ilie iniiM lake over tlie 

land, provide tin* ueeesHary fii|iital. but not 
necessarily eoiiirol the fariiibur |irje-1iefe 
It is not always reali^t^d tlia! the vast mrijMty 
of the world'F fanning h !y the peiiani 

class — small men with liiih or no eapital, those 
standard of living is low er»!ii|Kired with that of 
industrial workcu’H, who are gluttons for work and 
to whom iigricuitiire is ii iw tdo of life rather than 
a money-making oriaipatioin Altlio-iigli tliis type 
of farming csaiiriot aa a rule coiii|'iarr‘ in economy 
and eflicirmey with the Ijirgo-Brulc* mechanised 
type, neverrhoicHs it is eiicounigeri by practically 
all (lOverimieiit'R, k^caiiw^ ii reprewmfrH an elvcri' 
of stability in the State : faiiiilydarmers arc f 
supporting in tiroes of deprosHion and tiiey, 
stitiite a re.wvo of rriiin-powcw in time* of h,,, 
Even highly IndiiBtrialiHed iiaiioiis like 
Britain have laaai cioiwtrainetl to 
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typo, though imt almiiys wiih siieet*l^ 
connexion, Sir John Russell poiiit.H ouf 
main difficulties are conceriieci with mar., 
and leadership, and lie docs not belie \-e that we 
should succeed in establishing ccj-oiyrali\"ej::\l*,,*nics. 
of sraaliliolders on the lilghly 
Denmark; lie en.’^isages ^ 

settlement, self- contained and d’ 

’which living, not sculling, is 

imii p,rodii(‘i..i.i..g wl..ia,l, if., can ant.! 

for (‘oiiimodiiies it doe^'. fioi 
experiineols of ihis Id mi 
England ; they have 
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puiss. 
of 
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Sill* . r jiiloa'i, 

Canada, in other parts f>r flu* Vw 

in the United States, but in 2roaj'J'A‘'';ri wtrV 
settlers have been drawn togfliy ' 
a spiritual bond, such as t.Jie Oh. ■ - 

.. I , ,ta*i Fomc 

The factory type of farniing. n A' ’y iiitrouen. 
mechanisation of auriciiltiiral amilog> 

. T I'lresoiice 

specialisation m the growing oi 
crops, is obviously the more e 
and horse labour, but is not of*'"’ 

cation. Sir John Russell 

system of English fanning r. 

manent employees per Hqiiare'n;;K!rifcrhw 

a highly mechanised farm 

one man per square mile suffices. Tiw ’ 

for the development of factory farms and of 
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small holdings has been ably expounded by Mr, 
G, S. Orwin in his book on ‘The Future of Farm- 
ing” (Oxford University Press, 1930), but his 
•conclusions appear to be in direct opposition to 
Sir John Russell’s prediction that the medium- 
sized farm owned by the small capitalist will 
continue to prevail in Great Britain. 

If it cannot be admitted that British agriculture 
has grown and developed continuously from very 
early times, progress was catalysed by the coming 
of the industrial era and the fear of starvation during 
the Napoleonic wars. The growing of turnips, 
clover and rotation grasses, which did not become 
general until more than a hun dr ed years after the idea 
had been introduced from Flanders ; the improve- 
ments in livestock due to Bakewell, the brothers 
Colling, Thomas Bates and others ; and later the 
use of artificial fertilisers and the breeding of new 
varieties and strains of economic plants, have all 
contributed their quotas to the great increases in 




production that were rendered necessary by 


^^^^/emendous growth in population. As in industry, 
problem of production seems very largely to 
ve been solved ; the most urgent problems now 
outwe distribution and quality of product, 

proplu*^ Great Britain, however, the problem of in- 
times^^^d production is still with us, for owing to 
misiuc reduced income from the export of 


is and services and investments overseas, not 
to mention possible international complications, 

eAlfa icanped 'tx ? generally agreed that we must 
^o.hepa- 0 ]j; I at home. Sir John Russell agrees 
p WoLi j-nt output of 36-40 per cent of the 

^ Sat 

the o'have' seldoi^ conducted by technical and 

iariy,^^ ^erts, and representatives of the 

with , , ^^riculture, the Foreign, Colonial and 
made a;ain th. ^ . 

loo h)A moioe^^^^’ who would advise where the 
tributyc j . drawn. A question embodying this 
a^ ^ tion was asked in the House of 

^^|that it was not acceptable, but the 
nd les^^ fully alive to the question of 
^ Juction of food in relation both to 
^1 of agriculture and to the general 

^.ould resit It appear that 

reasons for the *^® Cabinet are not 

mind, like the -r deliberate long-term planning ; 
and the i ^ quiver seems to be fully charged 

the oositiv^^ -pate and delicate problems associated 
used are misap^“" various marketing boards, 

large p launched with the entirely praise- 

worthy object of securing an economic return to 
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the producer. In Sir John RusselFs view, the 
ordered development of British agriculture in- 
volves deciding how much should be produced at 
home ; and he favours the contract system, with 
obligations on both sides, including the social 
obligation of paying a living wage to the workers. 
That system works well for milk, sugar-beet and 
bacon, but it is not applicable to produce like 
beef, mutton, potatoes, eggs, which are handled 
by a multitude of small distributors. The problem 
of distribution, it is generally conceded, is of out- 
standing importance, and no Government that 
does not tackle it resolutely and impartially is 
wwthy of our support. 

The history of British agriculture shows that 
although men of enlightenment have seldom been 
lacking, progress has usually been extremely slow, 
owdng to the crusted conservatism of the farming 
population. In the last hundred years, science 
has done wonders in giving the farmer the means 
to increase production, but although he has used 
them to some extent, the potentialities, especially 
of fertilisers and of scientific breeding, still remain 
very great. In the past, the greatest spur to 
progress has always been economic necessity, and 
as this is now again in the ascendant, it seems 
probable that, at any rate in the near future, 
changes in our economic system generally are 
likely to play a greater part than the application 
of new scientific discoveries. When we reflect 
that about one quarter of our population is living 
to-day on or under the border-line of poverty, 
that the average income of 75 per cent of our ! 
insured workers is £3 a week or less, and that ; 
about 70 per cent of those who died in 1933-34 ; 

left no more than £ 100 , or less, we cannot be 
surprised at the economic unrest that obtains in | 
so many quarters. Until some solution or ameliora- 
tion of tlie problem of the existence of poverty : 
amidst plenty is forthcoming, substantial national 
progress seems out of the question. ' 

The Chancellor of the Exchequer may derive ; 
satisfaction from the statement that “we” have j 
recovered 80 per cent of our prosperity, and that 
“we meet in an atmosphere of such happiness and 
contentment as has not been seen since the War” 

(as he told the bankers in a recent post-prandial 
speech), but such assertions do not help the cause 
of social peace and development ; rather do they, 
by substituting illusion and self-satisfaction for 
ascertainable fact and self-suppression, reflect an ' 
attitude of mind which is the negation ■■ of the : 
realistic spirit of all true science. 
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nf the^arly Cretan Civilization as lUustra^ bj 
oi Miiy _ By Sir Arthur Evans. 

v:iTp"Sri outer Western 

Enceinte, with New Illustrations, 

Eelisious, of the Middle Mmoan Phase , Ch^se e 
Sfe ‘Lady of Sports’, ‘Snake Eoom’ and EuU 
^torv of the Cult ; Late Minoan Ceramic Evolu 

?in and ‘Palace Style’. ^P’ f 

JLt Zl BeneficJ ChrS-l»C“ 

■Rnv God and Ritual Hair-Offering , Intc 
Types M.M.III-L.M.II ; Late Hoards of Seahngs ; 
iSiosits of Inscribed Tablets and tee lalace 
Stores • Linear Script B and its Mainland Ex- 
Sron- Closing Palatial Pha.se-‘Room of 
Throne’’ and Final Catastrophe ; with Epilogue 
S tee Discovery of ‘Ring of Minos’ and ‘Temide 
rnmh’ Pn xvi + 379-1018 +22 plates. (London . 
Lcniiilan and Co., Ltd., 1935.) 2 parts, £9 9s. Od. 

T he fourth volume, in two parts, of The 
Palace of Minos” completes what is the most 
remarkable account of an archaeological site ever 
published, and it appears just forty 
Sir Arthur Evans began his first exploration at 
Knossos. The whole work, to use the authoi 
own words, ‘‘has some title to be regarded as an 
Encyclopaedia of Minoan cultural features, pf its 
Art^and of its Religion”. These two parts run 
to 1,069 pages, with 966 figures m the text and 
36 plates, and from this comprehensive mateiial 
a reviewer can only select for comment some of 
the more remarkable matters here brought to 
light as illustrative of Minoan religion, art and 

■ ciTilisEttion. it.. j. 

We begin with the most recent additions to oui 

knowledge of Minoan religion. In a private house 
adjoining the palace, there was found stored in a 
large jar a collection of objects belonging to a 
domestic snake cult. These articles mcluded 
‘snake-tubes’, large cylindrical vessels up which 
tee snakes could climb to drink from httle cups 
attached to tee sides of tee tubes, and a tripod 
‘snake table’, the upper surface of which is divided 
into four separate compartments and has m the 
centre a base for a bowl to contain food for four 
snakes. Sir Arthur cites numerous parallels from 
other ages and regions of similar cults of domestic 
snakes (p. 138 ff.). The ring-snake, Tropidonotus 
natrix, still common on the site of Knossos, is 
apparently the species which was the special 


fibiect of Minoan veneration and alFeetwn. Be- 
sides this, another .snake, is thought to have had 
influence of a different kind, its skin supp .unR _a 
Mn the ‘wave and dot’ mol.ve, wlm-h is 
pattern, ,. This is the eat-snake, 

ZPii^vivax, ‘which has markings ^ 

those'of the adder. Tim ^ ti::t tttel 
of this nattem west to ittrurm, 

^ of veneration and teai 

te^\78™^Like much else in Greek 
Lke cults associated ivith f 
dead heroes and ancestors had lh. u Mmoan 

^"^Thremstom familiar from elns.sieid ( irei'ce of the 
ceremonial cutting off of childhood’s ocks ^ 
puberty is another religiouK usage ^ ^ 

to have had a Minoan origin (p- i/o l m 

exquisite ivory figarine ol a boy, now i us ra " 

the first, time, basins hair shorn oil over t h u ! 
crown and is thought to have 'vorn a sk 1 - . 
of thin gold upon his pate. 1 las has e l M .\ b 
to revise bis view about some plaited io. k^ - ai v 1 
in steatite fmmd in a domestie .sanetuam . aiid 
norregards them as simply votive, eumparmg 
them with a Thessalian momiment representing 
locks of votive liair. 

In the sphere of art, this voluine preKUi s > 
with accounts and illustrations ut eoiia 
most admirable works of the Mmoans. i le noi\ 
figure of the tonsured l.oy, alre.adt' mentiomte is 
one of these; and it is interesting to he abk t . 
compare him witli tin other ivorv 
discussed hy the author in a lornier ‘ . 

here illustrated anew (p. -If'S 11.). I'Oih th. Iilll‘ 
.statuettes, typically Minoan a^ tlac ,nv. surprise 
and delight by their astonishing nadiMio 11 

because tee Minoan had little oi the likmg <• 
such metrical formalism as appealed to llie ea il> 
Greek artist that thc.se Cretan works ol art .him 
seem more akin to the tourtli eeiit ut\ im • im* 
to tee age of archaic art. What is perha])S the 
finest Cretan masterpiece V'et iliseovercai -tnu-i 
even than the famous Boston ivory P*'mess^ 
appears on the frontispiece of the first oi these 
two volumes. It is the gold and ivory figure of a 
girl dressed for the ffinoan hull-ring. It is now 
in the Toronto Museum. Sir Arthur Evans calls 
her “our Lady of Sports”, regarding her as the 
Minoan goddess herself in the dre.ss of one of hex 
proteges, tee taureadors of those days. A^nother 
work of a very high order is a gold pendant m 
the form of two bees or hornets symmetrically 
grouped with a ball and a granulated disc between 
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them (p. 75). This ornament, datmg ^ 

finest extant examples of the goldsmrth s art. T or 
the rest, many charming 
illustrated among the engraved 
and sealings which are fully discussed in 

"" wThowever, the evidence for the high degree 
of Min^an civilisation that always fills the pm jnt 
generation with admiration and wond^- 
volumes have familiarised us with the eftcmncj 
of Knossian sanitation, and here we have so 

thi more about the well-designed dram-pipes 

td th“ carefully made refuse-pits for dumping 

oS They used camp-stools, their women were 
tish in"the employment of ‘make-up and as 
early as the fifteenth century before our era tn y 
;1" wearing gloves. Towards tE^oyhe 
volume there is a full account of Minoaii script, 
for which the Oxford ^mversity Press has now^a 

fount. Numerals can be mad & g ^ 

of the writings can be graspea , o 
Hfingual text turns up we cannot read the 

language that Mums spoke. 


How did this great civihsation come to ari end^. 

It C uiaUy been held that a piratica raid, 
neri S Aehmns’ from the Greek mamland, 
destrOTed the Cretan palaces with fire and sworA 
Sir Arthur Evans puts forward the 

iD-orG sGriotis inaiiy _ 

“ Tn thi. .liock-ridden .if, ^ttered 

k nice, ,,hich ™ p«fly 

MinLn dynasty removed the seat of Government 

to some healthier spot. I!, j^os 

persistent tradition in classic^ times that Mmos 

met his end m Sicily (p. ^o9 •)• before 

The oldest civfiisation in Europe is set before 
; Stranselv vivid fashion by the author s 

discoveries. This work is literally ‘epoch-makmg, 

because Sir Arthur has supplied the epochs fo 

tole be b.s m«ie the «rdSn 

US He has pictured a race bound to sa ^ 

and haunted by the supernatural, a people wh ■ 
Itur. ™ sometimes sopey™', 
?et a^y ptepered the way for the mml.sattoh o 
the Gr»k. and consequently for out own. We 
can look back and say that 

philosophy and science niig no successM 

flip world bnt for those early and successm 

Stempts of the Minoans to build an o^^^ered and 
civilised society . 


Vibration in Engineerin 


(i) Practical Solution of Torsional Vibration 
wl“Tlples from Mtwine, Bleyri^ 

1 Chlpmanand 

Hall, Ltd., 1935.) 25s. net. 

w TTopUn. Pp.Vin+320. (London: Chapman 
and Hall, Ltd., 1934.) 21s. net. 

( 3 ) The Theory of vibrations for Engmeers: 
an Intermediate Course. By E B. Cole Up. 

x+263. (London; Crosby Lockwood and So , 

Ltd., 1935.) 15s. net. ^ ^ 

ri'^HE theory of vibrations has m recen yea 
1 become of dominating importance m en- 
gineering. It is well known, for example, tha 
vibrations in heavy machinery may he of a de- 
simetive nature, causing failures in the machm^ 
themselves and having damaging effects upon 
^mounding structures. The growing importan^ 
SX'uhfect is leading to a considerable output 


of research but, although a number of books have 
te rpuSfrhcd m oW countries, espcc.^y 
Germany, there has been until now no reasonably 
Apositiou in Eughsh of th, more rcuint 
work on the torsional vibrations of shafts. 

(1 and 2) Mr. Her Wilson and Mr. Tuphn have 
eilHoid . complete hoot to this i^”*" 
division of the subject of vibrations, and have 
discussed the applications of the j® 

design of multi-oylmder engines. Mr. Wilson, i 
rSok of more than 400 pages bas been ^ o 
give a very thorough account, with numerous 
practical examples, many drawn 
enaine design. He also devotes a great deal ot 

to the' theory ».d desigu of dumpmg demce. 

and to instruments for the measurement of yibra 
tion amplitudes. His work should prove of great 

service to many practising engineers. ^ ^ 

Mr. TupUn’s treatise includes very tuu 
details of practical methods as well as mmb 
general theMy. His book is shorter than kty 
Wilson’s but, in the space at his disposal 

has included a surprisingly large amount of 
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material ^thoat givtog,."? 

i„g or antoe abtowateon. ^ „.arly 

„o"t dkcaos a.ea™.«ig J “"iTand be in- 

all the ““'’■'’f “f MWrrorke/piaetieei examples. 

-rorrmfSs«i*-s;5 

-^rrSf:^5?S-aatare, 

geS 

&°iSre.gm- 

^=^“S;rrLtrr3."iin,» 


yiteationi «» elmma^ ^,,;,,.,1 

rhrrr^.v— 

tion is throughout, tt j., ,,, Examples for 

large number « jf S the plincipitl 
practice are ' ‘ givcu. All eugiueming 

anv^nathmnaTieul ability woidd 

stujnts 1 ^ s„ppk-ment to the 

profit by text hooks ot 

chapters on vnbra 

strength of matcrn. „.,i„ht fiml it of value as 

many mature enpu ■ c«>eialised treatises and 
an introduction to moie sp. 

origiii8i^ papers. 


The Reptiles of China 


The Reptiles of China, By Clifford 

Turtles, Groeodihans Snakes LW - ..^Natural 
H. Pope. (Central p„ iii+604 

+nia.2»'^°»w X«i-. Amerionn Mnsenm of 

JaWHistoryandG 

G. P* Putnam’s Sons, 1935.) 10 

-a /rTt POPE’S “Reptiles of China” is the out- 

XT ^mniete survey of this large area has been 

No complete ^vey , ^„„ists wiU be 


nfTnot now be doubted, although their full 

cannot} no .•vtiK” Iw* ushcshcmI wlicn 

taxonomic imporianeo c - ..‘t * Habits also, 

-Cwd-tU.! ndll »o.,- 

the m.»«m worker the, o 

- »'«»■„ i..v 

The mental i =eareclv vet been stnibed, 

arc con, mod 

to cilain gaonP*’ “<'• '"f P”', T “ tom 

correlated, they will have a sigmhcance uhich 
taxonomist cannot afford to ignoie. 

“rthe other hend. the d-^Uon-’ 



of 

unmetimes too onw- i ■, -i , „ 

and arranged the mass of material auu tSS maenitude, although intim.led i.nmar.lv as a 

SSefi^irSTorS^lS of K^n it" khtom:'.,)'.™ 


SO, is, rougmy ^ 

Wall together with the eastern part > 

the Island of Hainan is included hut not Formosa. 
T^e bulk of the volume, pp. 19^53, is ^ven up 
to the neeonnt of the Chelom«s (22 
Crocodilians (1 species) and Snakes (130 spemes 
and subspecies) ; while the Lizards (65 species, 
T)T) 457-487) are condensed into an annotated 
check list, with keys for their identification. ^ 
The descriptions, although short, are pnerally 
sufacient for their purpose. Eor the first time in 
any large textbook, we have details of the se^al 
variation in snakes and of their penial chaiactos. 
That the latter have considerable specific value 


denend. Witnoiu h- - - .. 

eSracters also, it will be difficult ™ -nes to 
place a species new to science, or one non to 
country and not mentioned m the work 

The volume is well illustrated ; most of the text 
figures are new. There is a map, and a list ol 
beauties where collections have been ^ ^ 

are all properly fixed as regards their 
-Dositions a very necessary procedure tor a ree,io 
that is s<; little known. The 

aU the available literature up to 1934. Mr. I ope 
has spared no pains to make his work as ^ 

as polible ; he is to he heartily congratolated^ on 

f.hps result. . *. ■ 
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A Manual of the Principles lates. 

By B. Moiintford ^ 15s 

(Loadon : Charles Griffin and Co., Ltd., 193 .) 

net. 

this is not a manual so much as a criticism of the 
Ssent Bdence of meteorology. The author pomj 
Lt that the distribution of 

^ ’■'s: 

t -ni-fFArPTiees of pressure on the eartiis 

r^t^must therefore be caused by differences of 
surface mu levels in the stratosphere, which 

Sr .wo»”S‘Sj'S C s 

tol bmmetrio depressions ongmsio <■““ ’ 

‘“S'n.'irSpo'rt to ‘k» “ “ 

S=S-:“l-=S=r"- 

®"Sr£^le'”'is' discursive and often obscure, whffe 
the style ib errors and some serious 

“•'"•r is only *. « 

omissions For ef cyclones and no 

S S o? "olar frLt’ or of Simpson’s 
StoiS Seory of tl part f 
i JS or^tS whde,"^C^ le isothermal maps are 

poor. 

Sus^riiiw.) rP-»=- ('■““■ Ho—et 

Cie, 1936.) 16 francs. 


Problemes actuals de rastrophysiqu^ ^ 

Par Prof. L. Houllevigue. Pp. xii+^os. v 
Armand Colin, 1936.) 14 francs. ^ _ 

fe this volume Prof. 

and chatty account o y upon the 

a.e »Bo»om» ot toJ-P^g^Tse. L »»>P 

Hsisssis: 

_oint of view, the chief emphasis in his ^ 

^ and coming advances in telescopes is placed 

recent ^d com g researches, whereas most 

upon the Ritchey omet telescope now 

S^g^c^tructed for California. 

Le subjects chosen, we may mention the CepM, 
S “nJns. sol„ radiatio., 

sr^ivt— ^fin'sr^.ho.^a 

'X Sa—Vl^otnd poputo, — - 

ve^ considerable interest, even where the reader does 
not agree with the author’s point of view. 


Worlds in the Making nudon • The 

By B. Barnard Way. Pp. y®' ^ 

Chatterbox Co., Ltd., 1934.) 3s. 6d.net. 

The evolution of planets from primordial matter 
Su2 n^buto, galaxies and stars is here described 
rSle language, accompanied by a general de- 
SrSn of the Averse as it is at present and of 
the^various objects composing it, from electrons to 
SrrnSae. The development of our own earth 
^ +n ifq -nresent physical state and into a possible 
Sure IT^vLt'^detail, forming the main theme 
of the second half of the book, which is weU dlustrated 
with numerous drawings and diagraim ma J 
author Although obviously mtended for yoimg 
ZlX, the presentation of the subject is not too 
SSk to appeal to older readers who requue a 
teef elementary survey of the origm of worlds m 
general and of our own in particular. 


uie, iDou./ * 

and biological features of 

Ohgoch^ta, Hirudmea i y observations on 

the last g™Sof sS hi SneWia. The comparative 
thedetermm ^ and the chapters on 

account of the excrem^ Reproduction, often with 
regeneration for example, in 

aceompanymg^chang 

^/TtroSosphere of Echiurus showing a segmented 

attobuW .0 Baltmr, vto 

Stated that the mesoderm is unsegmented. 


Intermediate Physics ^ Po xii+900 

Bv Dr C. J. Smith. Second edition. Pp. xii+yuu- 

fLoSon: Edward Arnold and Co.. 1936.) 16s. net. 

The caU for a second edition shows that Dr Smith’s 
fwell appreciated, and it is clear that a^^^e^ 
amount of work has been done m its preparation. 
Srgst the additions and improvements may be 

^ed the theory of dimensions in Part I, a remod^ 
link of a great deal of Part 11, an mcrease m the 
matter dealing with interference 

section on supersonics m Part IV, and an ent r 

scholarship examinations should now find all t 

material for answering the papers m physics, the 
harder matter is carefuUy distinguished from that 
Sng with fundamentals, which latter is adequate 
for the needs of the intermediate or pass candidate, 
to whom the book can be highly recommended. 


206 NATURE August 10, 1935 

Phosphate in the Western Basin of the North Atlantic^ 

By R* Seiwell^ Woods Hole Oceanographic Institution 


S INCE various investigators have illustrated 
the dependence of marine plant growth on 
certain inorganic substances in the .sea^, a know- 
ledge of the variation and mechanism of the phos- 
phate distribution is significant in questions of 
marine fertility. Dissolved phosphate investiga- 
tions have taken a place along with studies of 
other fundamental properties of sea-water, and 
lately these results are also being used as identify- 
ing properties for the purpose of tracing the origin 
and courses of water masses in the sea. 

Phosphate observations considered here w^^ere 
obtained during the Atlantis cruises of 1931 to 
1933 in the western basin of the North Atlantic^ 
The investigation of dissolved phosphate in this 
region is similar to that made in the South iVtlantic 
within recent years by the Discovery^ and the 
Meteor ^ ; and in the northern North Atlantic by 
the Meteor^, 

In general, within the area of investigation, 
vertical distribution of phosphate in the upper 
part of the water column parallels temperature 
(and density) distribution ; the homogeneous water 
overlying the principal thermocline being almost 
exhausted of phosphate. Principal differences in 
vertical distribution of phosphate are mdicated 
by variation in thickness of the phosphate-poor 
surface layer, and the variation of depth and value 
of the maximum phosphate concentration. The 
maximum horizontal variation of phosphate occurs 
at mid-depths. 

It is convenient to classify the vertical distribu- 
tion of phosphate phosphorus into three types 
characterising different parts of the western North 
Atlantic basin. 

1. Convergence type : characterises the region 
influenced by the principal American coastwise 
.convergence® (extending from Florida to Nova 
Scotia-). The phosphate-poor surface layer (0-5 
mgm. P per m.®) is not more than 100 metres 
thick ; below this, phosphate increases to a 
maximum value of about 30 or more mgm. of P 
per cubic metre at depths of 300-500 metres and 
then decreases slightly in still deeper water ; at 
2,000 metres> phosphate content is usually just 
less than 30 mgm. P per cubic metre. 

2. Central Atlantic type : characterises the 
northern half of the area, east of the American 
coastwise convergences. The phosphate-poor 

* Contribution Xo, 77 from the W’oods Hole Oceanographic Institu- 
tion. , ■ 


surface layer (0-5 mgm. P per inA) o\T*rlies the 
principal thermoeline and is geiierail^* 300-400 
metres thick; below this, jdiospliate (‘onieiit 
increases to a • iiiaxiininii value of about 30 (or 
more) mgm. P per cubic metre at depths of SiK)™- 
1,000 metres, and then decreases slightly in still 
deeper water. 

3. Tropical Atlantic type ; characterises the 
•southern part of the area ; the phos]iluite-poor 
surface layer (0-5 mgm. P per in.®) is about lOo 
metres, or less, in thickness, below wlihdi pfios- 
phate rapidly increases to a 'well-developtHl maxi- 
mum value of 50-60 mgm. per cubic metre, at 
intermediate depths of 6O0-S0O metres, and then 
decreases in still deeper water ; at 2, Of 10 metres, 
phosphate content is gcuierally in the vi(*init'y of 
30 mgm. P per cubic metre. 

The vertical distrilaition of pliosf'iluite (Fig* 1) 
-shows that the water eoliiran becomes |)rogrcssively 
richer in its most stable part (tiio th, eriiiodine), 
so that considerable resistance is offeree I to enrich- 
ment of the surface layers of tlie open ocean by 
the usual agencies which bring about verti(*al 
circulation (winter cMiliiig, wind stirring, etc.). 
It is this condition whicli lias led us liithei*to to 
assume that well-developed discontinuity layers, 
such as occur in the tropical Atlantic, effectively 
shut off a supply of phosphate from the rich mid- 
strata to the iliiiniiiiated surface layers^ 

The phenomenon of turbulence which accom- 
panies all movements of sea water may be a 
significant factor in transporting phosphate, and 
other dissolved nutrient siibslances, from tlu^ rich 
midstrata, up into the illuminated siirfaci? layers 
of the open ocean. Turbulence nssults from im- 
pulses given to the water mass ; In tlw (‘use of 
a horizontal ciiiTeiit, there is an accompanying 
vertical displacement of water ])artic]es wliicli 
brings about an exchange of properties between 
different strata. The magnitude of tiirbiilcnee, or 
eddy motion, in the sea is expressed by the 
coefficient of eddy conductivity (having the 
ffimensions of grains per centimetre per second) 
which appears to lie usually between 1 and 20 
e.G.s. units®. 

To make use of the concept of turbulence for 
the purpose of calculating the amount of phosphate 
transported vertically from the depth of its maxi- 
mum concentration up into the illuminated layer 
.of the sea, the phosphate gradient and the average 
eddy, coefficient characterising that part of the 
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water column involTed in the transport must be 
known . The magnitude of the transfer of phosphate 
by eddy conductivity may be calculated by the 
following equation : 


where N represents phosphate (grams) transported 
per second through a square centimetre of area ; 
A, the coefficient of eddy conductivity (o.a.s. 
units) ; p, the density of the water ; and dPjdz the 
average vertical variation of phosphate (grams per 
cubic centimetre per centimetre). The phosphate 
gradient can be measured with a fair degree 
of accuracy, but the 
average eddy coefficient 
must be approximated 
at the present time. The 
method and arguments 
used to determine the 
order of magnitude of 
eddy conductivity in the 
western North Atlantic 
have been previously 
discussed by me^, and 
here it will suffice to 
state that in that part 
of the water column 
involved in the up- 
ward transport of phos- 
phate (between depth of 
phosphate maxima and 
homogeneous layer) the 
average eddy coefficient 
was calculated to range 
from about 30 c.g.s. 
units, north of lat. 

30^ N., to 10 c.G.s. 
units or less, south of 
lat. 15° N. 

The amount of phos- 
phate transported annu- 
all}^ from the phosphate -rich midstrata to 
the homogeneous water overlying the thermo- 
cline, as calculated, ranged from 3*0 x 10“^ gm, 
P per square centimetre of horizontal area 
in the extreme south to more than 6 x 
l()-4 jji the north central part of the 

area. Thus, in the southern half , of the area 
the higher midstrata concentrations of phosphate 
(with correspondingly greater variations with 
depth, Fig. 1) are offset. in their influence on 
the eddy transport ^ of phosphate by decreased 
turbulence. 

After phosphate has been transported into the 
water overlying the principal thermochne, it is 
available for phydoplanktonic consumption either 
by direct utilisation (if the thermocline is suffi- 


ciently close to the surface) or by stirring of the 
relatively homogeneous layer by winds, waves, 
etc. If this transported phosphate enriches the 
water over the thermochne uniformly, the in- 
creased concentration per unit volume may be 
calculated by dividing the amount of phosphate 
transported per unit area® by the thickness of the 
homogeneous layer. 

According to our calculations, the annual 
phosphate enrichment of the homogeneous water^ 
per cubic metre, decreases in a south-north 
direction from, more than 60 mgm. P in the 
south to less than 20 mgm. in the north central 
part of the area. Hence, in the south a unit volume 


of homogeneous water receives about four times, 
as much phosphate bjr eddy transfer as it does 
in the north, whereas in the south the total supply, 
per unit of surface area, to the water over the 
thermochne is only about one half as much as in 
the north. The discrepancy results from the lesser 
thickness of the water layer overlying the thermo- 
cline in the tropics ; and the contrast indicates 
that, within the area, regional variations of 
chemical fertility cannot be estimated on the basis 
of unit volume measurements alone. Indeed, this 
analysis also suggests that, when comparing the 
fertility of other regions, a consideration only of 
the concentrations of nutrient substances per unit 
volume of water may lead to erroneous interpreta- 
tion of conditions, particularly if the regions differ 


PHOSPHATE MGNM^ 

O 20 40 60 0 20 40 0 20 ,40 60 
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Fig. 1. Vertical distribution of phosphate (mgm. P per m.®) and temperature at Atlantis stations. 
1228 (35® 57' N., 73® 05' W.), 1149 (32® 59' X., 60® 16' W.) and il75 (6“ 50' X., 40° 25' W.) ; February- 

April 1932. 
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ia vertical , distribution of their physical and 
chemical qualities. 

On the basis of our recent results, it is tentatively 
concluded that, throughout the entire basin of 
the western North Atlantic, regardless of existing 
vertical density gradients, there is a significant 
eddy transfer of phosphate from the rich mid- 
strata to the impoverished surface layers. This, 
in general, is opposed to previous ideas that, in 
the open ocean, well-developed discontinuity layers 
restrict vertical transfers of dissolved nutrient 
substances from the rich underlying midstrata. 

It is apparent that, in the open ocean, the 
consequence of the eddy transfer of nutrient 
substances to biological fertility wiU depend on 
the extent to which plant activity is confined 
above the principal thermocline ; for, if photo- 
synthetic activity should, for example, occur 
within the illuminated part of the thermocline 
of tropical waters, then there would he available 
for plant growth a supply of nutrient substances 
as great as occurs anywhere in the oceans. How- 
ever, the vertical distribution of oxygen and 
phosphate in this region^ suggest that, in general, 
the depth of plant activity is limited principally 
to the water overlying the thermocline, even in 
low latitudes where the latter extends well up into 
the illuminated part of the water column. This 
idea is, at least, not refuted by the few results of 
phytoplanktonic investigations in mid Atlantic. 

That some factor other than light may limit the 
depth of photosynthesis seems probable ; hydro- 
graphic conditions in the western North Atlantic 
suggest that temperature may bar access to 


tropical latitudes for plant species adjusted to low 
■temperatures, and thus restrict i^hytof'ilankfon to 
the warm,er water over the ther!iUKhrit\ In mid 
latitudes the great thickness of ilie overiyiiig warm 
water (Fig. 1) would, for lack of liglir, prevent 
a continuous pliytoplarikt oiiic? ciist riljiil i < m l>e- 
■tween surface strata in liigli Jatiliii!c\s and sub- 
surface illiiminatc-^d strata, «)f similar tempera tore 
in the tropics. Phytoplanktonic* eoiiiiiiiiiiities in 
the tropics would thtas temd io be liiiilted to 
‘high temperature’ species ; and tlie lower and 
cooler parts of the photic layc^r would be left 
barren of plants unless scmie clevelopinent of low 
temperature’ organisms had iakeii jilace there 
.independent of any direct connexion with similar 
‘low temperature’ comniiiiiities in high latitudes 
to the north or south. 
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Scientific Research in China 

The Academia Sinica 

By V. K* Ting, Secretary-General, Academia Sinica, Hanking, China 


‘ A CADEMIA SINICA’ is the official designa- 
tion for the Central Kesearoh Organisation 
established by the National Government in Nank- 
ing in 1928. According to its charter, it is the 
highest institution for scientific research in China. 
In the mind of its founders it is to be a sort of 
Academy of Sciences, Department of Scientific 
and,^ Industrial Research, and Kaiser-Wilhelm- 
Gesetls^aft combined. Unlike all the other 
institutito, it is independent of political control, 
for it come under any Ministry or Board,- 

hut is dirocft^esponsihle to the National Govern- 
ment, which the President of the Repubhe. 
It also functioni^tho highest national organisa- 


tion for conferring lio!if)urs ujioii indiviiluals and 
institutions both at honn^ and abroad tliai .have 
distinguished themselves in sideiieca loir the pur- 
pose of directing and eo-ordinaling seieiitific 
activities in China, there is a eoiiiieil eiaisisting of 
thirty members, selected fixToi airiiuig tlm seieiitific 
workers of the country, and a certain riiiinljer of 
ex-offi;Cio members v'ho have aLst,> the right to 
elect .candidates for the presidency of the Aeacieiiiia 
Sinica. 

„ So far, however, its work as a group of closely 
connected and co-ordinated iiistittitc^s for the pur- 
pose ■ of carrying out original rosearcdi has been 
more important than its other functions. As it 
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is constituted at present , it controls ten research 
institutes, including physics, chemistry, engineer- 
ing, astronomy, meteorology, zoology and botany, 
psychology, geology, history and philology (in- 
cluding anthropology and archaeology), and the 
social sciences. Thus the scope of research is 
extremely wide ; for, on one hand, it includes 
such routine service as meteorology ; on the other, 
it embraces the social sciences as well as history 
and philology, which are usually considered to 
belong to the 'humanities’. The following brief 
account will give some idea of the work being done 
in these institutions. 


Observatory Hill because an observatory was 
built there in the year 1341, and continued to 
exist down to the beginning of the seventeenth 
century. The present Institute possesses up-to- 
date equipment, and maintains in addition a 
seismological station. It has a radio-transmitting 
station of its own, and broadcasts its forecasts 
daily. It keeps in close touch with the provincial 
meteorological stations all over China, and main- 
tains several branch stations of its own, including 
one at Kokonor and another at Lhasa. For the 
purpose of upper air investigation, weekly flights are 
made by arrangement with the Bureau of Aviation. 


riG. 1. Astronomical observatory of the Academia Sinica, on the Purple Mountain, near Nanking. 


The Institutes of Astronomy and Meteorology 
are both located in Nanking. The former is built 
on one of the peaks of the Purple Mountain, 900 ft. 
above the plain just outside the east gate of 
Nanking (Fig. 1). It is one of the best equipped 
observatories in the Far East, having at its dis- 
posal one 600 mm. reflector, one 135 mm. meridian 
circle and one 200 mm. equatorial refractor with 
a 150 mm. astro-camera. In addition to compiling 
the almanac, supplying time service and deter- 
mining geographical co-ordinates, the Institute of 
Astronomy carries out regular photometric and 
spectrophotometric studies of the sun, the planets 
and stars, makes observations of the variable 
stars, and studies solar activity with a Hale 
spectrohelioscope. The Institute of Meteorology 
is situated on another hill in the city. It is called 


Three more institutes are located in Nanking : 
namely, those of geology, zoology and botany, 
and history and philology. The Institute of 
Geology has four sections : namely, stratigraphy 
and palseontoiogy, petrology and mineralogy, 
economic and dynamic geology, and geophysics. 
Thus in scope it does not differ much from the 
National Geological Survey of China, which is an 
older institution under the Ministry of Industry, 
but more attention is paid to the theoretical side 
of geology. In co-operation with the National 
Geological Survey, it has also done considerable 
mapping, especially in the Yangtze Valley. Its 
publications, although less voluminous than those 
of the National Survey, have also gained inter- 
national recognition. Its director. Dr. J. S. Lee, 
at the invitation of the Universities’ China 
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?ia. 2. Laboratory for Physical Sciences and Teclinology, Shanghai, housing the Institutes of Physics, Chemistry and Engineering of tiie 

Academia Sinica. 
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Committee in London, has recently lectured on the 
geology of China before the. Geological Society of 
London and in various universities of Great Britain. 

The Institute of Zoology and Botany was 
originally the Metropolitan Museum of Natural 
History, which devoted itself exclusively to faunal 
and floral studies, especially of south and south- 
west China. With the organisation of a compre- 
hensive National Museum under the joint auspices 
of the Academia Sinica and the Ministry of 
Education in 1934, it has been reorganised into 
the present Institute in order to avoid unnecessary 


pottery, stone iraphiments and stone carvings 
belonging to different cultural peri(Ki.s have been 
uncovered, and buried palaces and mausoleums 
have been carefully unearthed and ina]>ped. Some 
of the treasures are to be shown at the coming 
Exhibition of Chinese Art in London. International 
recognition came in the form of tln^ award of the 
prix de Stanilas Julkii by the French Academy. 
No less important although Ies.s spectacular are 
the works of the historical and the linguistic 
sections, both of which have issued a number of 
publications. 


duplication. At present the Institute concentrates The Institute of Social Sciences wa.s also founded 
its efforts on marine biology, especially fisheries, in Nanking. It had four sections : those, of law, 

economic entomology and plant pathology. economies, sociology and ethnology, the last of 

^ ^ ^ which has been the most productive. A number 

j is the best known outside China because of the of monographic studies have been made on the 

I important discoveries at Anyang in north Honan primitive tribes in north-east and south-west 

< province, made by the Section of Archaeology. China. In 1934 it was amalgamated with the 

I For the first time, ancient Chinese history is being Institute of Social Survey of the China Foundation 

j checked by carefully planned and executed excava- for the Advancement oif Education and Culture, 

g tions. The site was the capital of the Shang and its head-quarters moved to Peiping. Thus 

y Dynasty (1600-1200 b.c.), and had been known reorganised, the new Institute devotes itself 

" since 1899, when bones inscribed with archaic entirely to economic studies, and the old section 

j,, characters were first brought to the antiquarian of ethnology has been changed into that of 

market. Since 1928, excavation work has been anthropology and put under the Institute of 

IS going on without interruption. An enormous History and Philology. 

The Institutes of Psychology, Physics, Chemistry 
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and Engineering are located ’in Shanghai/’ That' 
of psychology is the smallest, and at present its 
work is largely confined to neural physiology and 
anatomy. It is being mo¥ed to Nanking. The 
three other institutes are, however, in their 
permanent quarters, which form a two-story 
building with a total floor space of 75,000 sq. ft, 
built in 1933 at the cost of £50,000 (Fig. 2). Both 
physics and chemistry possess excellently equipped 
laboratories. In addition to pure research, eflorts 
are being made to study local problems. Thus, 
in chemistry, work has been done on Chinese 
drugs, paper and glass-making, metallurgy of 


' y.’ ^ , f 'J * I /I f ; " ' / ‘ >* ^ , 

TK4+. : leertam ^fstrer minerak f in physios on wireless, 
X-rays and geophysical surveying ; and in 
engineering on ferrous metallurgy and ceramics, the 
aim being the better utilisation of China’s resources 
in industrialisation. Both the Engineering and the 
Physical Institutes maintain standards testing 
laboratories ; the latter fulfils partly the function 
of a bureau of standards. 

The Academia Sinica as a whole receives firom 
the National Treasury a grant of £100,000. 
Together with the income from its reserve fund 
and other grants, its budget during the last few 
years has averaged about £150,000. 
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Prof. Edwin B. Frost 

E dwin brant frost, who died on May 
14, was born on July 18, 1866, at Brattlebro, 
Vermont. His father, Carlton Pennington Frost, 
was the seventh in descent from ancestors who 
had left Ipswich, Suffolk, in 1634 in order “to 
avoid the more savage oppression of England”. 
They were shipwrecked off Yarmouth, but the 
family started again in 1635, and after a voyage 
of fifty -three days they reached Boston, and settled 
in New Hampshire, Vermont and Maine. Edwin 
Brant Frost derived his second name from the wife 
of his paternal grandfather Benjamin, who had 
married Mary Catherine Brant. His early home was 
in the green hills of the valley of the Connecticut 
River, His father was surgeon-major for some 
months in the Civil War and for three years after it, 
and in 1871 he was called to a professorial chair in 
medicine at Dartmouth College, Hanover, New 
Hampshire. Thus it came about that his two sons 
spent then learning years at Dartmouth College. 

Edwin B. Frost, the yoxuiger son, graduated as 
A.B. in 1886, in physics. In the following year he 
accepted an invitation from Prof. C. A. Young to 
go to Princeton. Young was then engaged in writing 
his textbook on general astronomy, and Frost gave 
help in reading the proofs— an admirable way of 
taking a course in astronomy. He became A.M. in 
1889, and then came to Europe to continue graduate 
studies, first at Strassburg under Kohlrausch, and 
later at the Astrophysical Observatory, Potsdam, 
under Prof. H. C. Vogel. 

At Vogel’s suggestion, Frost made observations 
with a thermopile to study the distribution of radiation 
over the sun’s disc for comparison with Vogel’s earlier 
study of ultra-violet radiation. Nova Aurigae was 
discovered by Anderson in February 1892, and 
during Dr. Schemer’s temporary illness Frost photo- 
graphed the spectrum of the nova with a small 
improvised spectrograph attached to the Repsold 
astrographic refractor. He also took a share with 
Schemer in the measurement and reductions of the 


photographs of the cluster in Hercules, taken with 
the same refractor. 

On his return from Europe in the autumn of 1892, 
Frost took up work as instructor in physics at Dart- 
mouth College, Hanover, and devoted spare time to 
the translation of Schemer’s textbook “Die Spectral- 
analyse der Gestime” (1890). This translation with 
extensions was published with Messrs. Ginn and Co., 
in 1894, under the title “Astronomical Spectroscopy”. 

His participation in the research activities at 
Potsdam, however, had made Frost aware of possibili- 
ties remote from pedagogy. He became professor at 
Dartmouth College in 1896, and two years later he 
was appointed to the chair of astrophysics in the 
University of Chicago. In 1898 he joined the staff 
of the Yefkes Observatory at Williams Bay under 
the directorship of Dr. G. E. Hale, and he had among 
his fellow workers Barnard and Burnham and Dr. 
W. S. Adams. When Dr. Hale was searching (1903-4) 
for a site for solar observations for the Carnegie 
Institution, Frost was called on to undertake the 
duties of deputy director. In 1904 Dr. Hale resigned 
the directorship of the Yerkes Observatory, and 
Frost succeeded him as director in 1905. 

Hale had designed and constructed the Rumford 
spectroheliograph, which was mounted on the Yerkes 
telescope. To Frost had been assigned in particular 
the duty of designing and usmg the Bruce spectro- 
graph (1902), to replace the earlier spectrograph used 
by Hale and Ellerman, on the 40-inch refractor in 
their study of the spectra of stars of the Fourth Type. 
The general design of the instrument was prepared 
by Frost and Dr, Hale, and it was carried out under 
the superintendence of Mr. Ritchey in the workshops 
of the observatory. With this instrument, Frost and 
Dr. Adams secured their observations of the radial 
velocities of twenty stars of the Orion type (helium 
stars). Thus whilst Dr. Campbell at the Lick Ob- 
servatory was attacking with splendid success the 
task of measuring the radial velocities of stars with 
well-defined lines in their spectra, Frost devoted his 
attention to stars of class A with less-defined lines, 



212 

and showed that siicli stars could be dealt with 
successfully* Hence it came about that velocity 
determinations have been accumulated for more than 
500 stars, by the joint work of thirty-five observers, 
io-cluding Frost, Mr. Harrett, Mr. O. J. Lee and Dr, 
Otto Struve, who had joined the staff in 1922. Out 
of more than 4,000 photographs, Frost had taken 
about 9 per cent, Mr, Barrett about 37 per cent, 
Mr, 'Lee about /1 1 per cent, Dr. 'Struve nearly 
23 per cent. Out of the 500 stars observed, 187 
or 37 per cent were believed to be spectroscopic 
binary stars by reason of their observed variable 
velocities. 

Besides editing in 1907 the solar observations of 
Dr, G. H. F. Peters made at Hamilton College, 
Clinton, H.Y. in 1860-70 — a task involving labour 
out of all proportion, it must be confessed, to the 
scientific value or availability of the results— Frost 
published more than a himdred papers, mainly in 
the Astrophysical Journal^ of which he was then 
active managing editor for twenty-seven years. 
Seven volumes of Publications of the Yerkes Observa- 
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tory have appeared ’recording the work of many, 
workers in divers© lines of astronomical activity. 
No wonder that with so much editorial work in the', 
daytime, his eyesight suffered when, ho imposed on 
it also the strain of obsarvatuonal wurk at night. It 
was on December 15, 1915, that detachment of the 
retina declared itself, and with cheerful bolittlement 
of his affliction, he used to estimate the gWMiual 
■ diminution of the percentage of normal vision left to 
him as years went by. He resigned the directorship 
of the Yerkes Observatory .in July 1932, , 

■ ■ Frost will be remembered with respect and affection 
by his many students and colleagues as a man of 
peculiarly genial .nature, in human relations, of, veiy 
varied' interests — ^natural history,' botany, mus.ic, 
literature — and for his amazing courage and. cheer- 
fulness in carrying on' his life’s work .in, spit©., of the 
affliction of .increasingly defective eyesight, A large 
circle of friends will, join in deep sympathy with M'rs, 
Frost and her family, and in good wishes for the 
success of Dr. O. .Struve in carrying on the director- 
ship of the Yerkes Observatory. 
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News and Views 


Past and Future of Chemical Industry 

In his medallist’s address to the Society of Chemical 
Industry at Glasgow on July 3, Dr. E. F. Armstrong 
briefly reviewed developments in chemical industry 
in the last twenty -five years, with particular reference 
to his own experiences with Crosfield’s and Gossage’s. 
Noting the unpreparedness of chemical industry for 
the Great War, although chemists and chemical 
industry came well out of that searching ordeal, he 
urged the importance of maintaining in peace time in 
active being those industries which in war will 
furnish the plants, the materials and the chemists 
necessary for war production. Another war might 
make even greater demands on our chemical resources, 
and modem mass-production plants cannot be im- 
provised. Apart from the ability of the industry to 
expand rapidly to supply war needs, the availability 
of the technical personnel capable of handling 
intricate manufacturing processes as well as 
emergency problems is even more important. Dr. 
Armstrong directed attention to the tendency 
towards continuous processes, automatically con- 
trolled, and viewed with anxiety the future position 
of important products still made in Great Britain 
by batch processes. He referred to the systematic 
work required to secure the best results when a 
particular aggregation of plant has to be adapted to 
making several substances in turn, as in the colour 
industry, and briefly discussed the rationalisation of 
chemical industry as well as the formation and work 
of the Association of British Chemical Manufacturers 
and the effect of tariff changes on chemical industry. 

Looking to the future, Dr. Armstrong advocated 
changes in the management of the Society of Chemical 


Industry, including a recognition of the ephemeral 
character , of most of the meetings, papers and dis- 
cussions, and a much stronger participation in public 
affairs by the chemist. The training of the chemist 
in industry is not finally complete without some 
study of management, and it is essential for the 
chemist to realise that management can be scientific, 
and although nothing can substitute personality a 
thorough loiowiedge of a subject is equivalent to 
power. Labour questions offer an important field 
for experiment in which chemical industry has 
already pointed the way, and a reduction in working 
hours, a later entry into industrial life as well as an 
earlier departure are ail matte,rs obviously desirable 
from technical as well as social .and cjconomic points 
of view. Dr. Armstrong mad,e a powerful plea for 
more attention to the problems of the smaller firms, 
which could frequently be solved by closer co- 
operation particularly in development. It is probable 
that, in the future, allied industries will tend to 
become more and more chemical manufacturers, and 
the importance of the chemist thus to increase. 
Technical men must prepare themselves to meet tiie 
situation ; there is a siispic.ion that the individual 
chemist has not progressed individually with his 
industry. It is essential to attract the best type of 
young 'men and to see to it that they are encouraged 
and adequately rewarded from the start. 

Ecological Expeditions in East and West Africa 

The Department of Botany at the British Museum 
(Natural History) has received 838 plants collected 
on the Cambridge Botanical Expedition to Nigeria 
by Messrs. P. W. Richards and R. Ross. The main 
object of the expedition was to make an ecological 
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survey of a limited area of West African rain-forest 
comparable .with those' ' previously . ■ made . by Mr. 
Richards, in Guiana, and Sarawak. This 'meant a 
study of the ' floristic composition and structure of 
various types of primary forest ' on one hand, and a. 
study of soil and micro -climatic ■ conditions ■ on the 
other. . In ' addition, Mr. W. J. Fletcher Cambell 
made, a general soil survey. Mr. .Ross, -studied .the, 
succession of secondary forest on old farms ' and Mr. 
G. C. Evans worked' on the growth, transpiration and^ 
assimilation of two species of undergrowth shrubs. 
The base . camp was about five miles from Akilla in 
the .Shasha 'Forest, Reserve, Ijebu Province, and the 
.area, ..worked was mostly within a. radius of five miles 
from .the, camp. .. Four months were spent here, and 
a visit, via the creeks, was made for a fortnight to 
Mkrowa^^ in the ' Okomu Forest Reserve, Benin' 
Province, where the rain-forest is said to be the 
finest in .Nigeria. Collecting was mainly incidental 
to ecological work. The specimens are particularly 
rich: in forest trees, and special attention was paid 
to Bryophytes. It was possible to fix , a hygro- 
thermograph in a tree top eighty feet from the 
ground in primary forest and to take daily readings 
over a period of several weeks. A mud and bamboo 
laboratory was built with a dark room quite efficient 
for working with panchromatic plates. 

The collection of plants made by' Mr. P. M. Synge 
on the British Museum Expedition to Uganda and 
Kenya has been received ; it contains 1,2^1 numbers. 
Mr. Synge’s main object was the study of vegeta- 
tionai zones in the higher parts of the East African 
mountains and the environmental factors influencing 
them. Particular attention was paid to the arbores- 
cent Senecios, and a long- series was coliec.ted. Some 
observations were made on humidity and tem- 
perature in the higher zones, but a complete record 
could not be obtained. Dr. Taylor made the main 
collections on the joint visits to the Aberdare Mts. 
and Birunga Mts. Three visits' were made to Mt. 
Elgon and one "to Mt. Kenya, while the Nyamgasani 
valley on the south side of Ruwenzori was ascended 
and collections made up to the limit of vegetation. 
Some, .water plants and -algae were collected, from, the 
Nyamgasani lakes : a little collecting was also done 
in the papyrus .swamp around, Lake Kioga. 

Archaeological Exploration in Africa ■ ■ 

Prof. Leo Frobeniijs, president of bhe Frankfurt ■ 
Research Institute for Cultural Morphology, who has 
recently, returned .from his twelfth expedition, to 
Africa, claims, it , is,, said,., that,, the results . of his 
expioi’ations , in .the Libyan .Desert, .and the Sudan,' 
have now established the validity, of his .theories .of 
the origin and,: direction of diffusion of the periods, or ^ 
phases, which he distinguishes in the history of 
civilisation. It will be remembered that Prof. 
Frobenius, working on the material which he has 
been engaged in collecting in Africa for nearly thirty 
years, has not only produced an elaborate classifica- 
tion and scheme of distribution of the main forms of 
culture in that continent, but has also put forward 
certain views as to their historical development and 
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affiliations. In an interview with the correspondent 
of The Times, which appears in the issue of July 31, 
Prof. Frobenius is reported as saying that he has 
now discovered in the Neolithic of the Sudan, the 
period in which agriculture and the domestication of 
animals first appear, the missing, but essential, link 
in the chain of evidence joining prehistoric to historic 
cultures. It is further reported that, since October 
last, a ' Staff of twenty research workers attached to 
the Institute and distributed from Scandinavia to 
Southern Rhodesia, including France, Spain, Italy, 
North Africa, Abyssinia and Arabia, has been 
engaged in filling in gaps in the evidence and adding 
details to - the chart of cultural , distributions, which 
is now approaching completion, 

■ Further particulars.- are now to hand of an 
archasological discovery in Tanganyika reported early 
in July. According to a dispatch from Nairobi in 
The Times of August 1, Commander Nino del Grande, 
leader of an expedition collecting snake poison for 
the preparation of a snake -bite serum, camped for five 
days on the site of the ancient city discovered near 
Nguruka. He reports that the city is four and a 
half miles long by one and a half miles broad and is 
constructed terrace-wise on the wall of the Great 
Rift escarpment. Remains of houses, estimated to 
number four thousand, were found. Each had three 
or four rooms and stone walls four feet in thickness. 
Large stone tombs, one containing a skeleton, were 
found in the valley below. It is given as the opinion 
of Commander del Grande that no very high an- 
tiquity is to be assigned to these remains. It is 
thought that they may be about five hundred years 
old and the work of an advanced tribe, possibly the 
ancestors of the Wambulu now living some fifty 
miles away. The site is being examined by Dr. 
L. ■ S. B. Leakey, whose verdict on the relation of 
these remains to other vestiges of stone structures 
found in various parts of East Africa should be of, 
signal importance for the cultural history of the 
southern half of the continent. 

Excavations in the Fens 

The importance of intensive exploration of the 
Fens, which led to the formation of the Fenland 
Research Committee at Cambridge, under the 
presidency of Prof. A. C. Seward, has already been 
referred to in these columns. Some of the results 
already obtained are now on ; exhibition at the 
British Museum, Bloomsbury, at the head of the 
main staircase. :The : sites selected are mostly 
between .March and Mildenhall, . and more : or .less ^ 
connected with the Ouse, Cam and Bedford Rivers, 
where the, post-glacial , period ' is represented by 
peat, clay and siit, in which a sequence of human 
occupations, can b© traced, while light is further - 
thrown on land movement and forest development. 
Waterways and promising sites have been traced by 
surveying on the ground and from the air, and an 
interesting feature is the occupation in Roman times 
of what used to be river banks but are now parallel 
moundS' banking slight depressions, in which shrunken 
rivers originally fiowed. The contraction of the peat 
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has left these banks m relief, and the amount of 
this wastage is indicated by the Holme post, which 
proves that Whittlesea Mere is about 11 ft. lower 
than in 1848. The co-operation of workers in many 
fields has been secured, and much attention given 
to the botany, geology and zoology of the region, 
which is; linked to North Germany and Scandinavia 
by its foraminifera and tree-pollen, to say nothing 
of changes in relation to sea-level. The work super- 
vised by Dr. Grahame Clark in association with Mr, 
C. W. Phillips and Major Fowler has been rendered 
more difficult by the presence of water in the deeper 
cuttings ; but funds have been provided, mainly by 
the Percy Sladen Memorial Fund, and the present 
exhibition, which will be open at least two months, 
will reveal to a larger public the potentialities of the 
Fens as a field of research in various branches of 


Iron Age Site on the Sussex Weald 
A FURTHER addition to the sites of industrial 
activity in Sussex in later prehistoric and Homan 
times, for which archaeologists are indebted to the 
activity in investigation of Mr. S. E. Winbolt, is 
made by the discovery of an Early Iron Age camp 
on the Weald in Piper’s Copse, one and a quarter 
miles east of North Chapel, West Sussex. The 
situation is remote and the discovery was due to the 
fact that a fox had dug its earth in a dry place where 
a small iron smelting hearth had been constructed in 
the inner slope of a bank. This was found on investi- 
gation to be the north-west end of an enclosure 
formed by a bold bank and deepish ditch, in good 
condition, except on the south-east, where an attempt 
had been made at levelling. The dimensions of the 
camp, Mr. Winholt states in a communication to 
The Times of August 5, are a little more than 300 ft. 
by 270 ft. outside measurement, the inner area 
comprising about Ij acres. The height of the rampart, 
where best preserved, is 14 ft. from the bottom of 
the ditch. Two points of special interest arise in 
connexion with this discovery. The camp lies on the 
Wealden level (c. 120 ft.) and although Early Iron 
Age camps are known on heights fringing the Weald, 
such as at Holmbury and Hascomb, Saxonbury and 
Dry Hill, this is the first to be recorded at the Wealden 
level. The second point of interest is its date and 
purpose. These are fixed by red burnt material, 
charcoal, nodules of local iron ore and five fragments 
of La Tene iii pottery, as well as by many big lumps 
of iron ore lying near by. The site lies about two 
miles from the eastern slope of Blackdown near a 
stream flowing into the Arun and is in the middle of 
a country rich in iron ore of a moderate quality, 
where iron furnaces and forges of late medieval date 
abound, as, for example, at Mitchell Park, Shillin- 
glee, Ebernoe and Roundwyck. Mr, Winbolt points 
to this as a further instance of the previous existence 
of Iron Age and Roman iron workings where medieval 
and Tudor workers are found. 

Scimce and Culture: A new Indian Monthly 

It was anticipated by the founders of the Indian 
Science Congress that the Congress would stimulate 


: 'in India an interest in science and in scientific research. 
At the time of its formation, the refowns in Indian 
'university education resulting from the recommenda- 
tions of the Curzon Commission were becoming 
effective and the universities were beginning to be 
centres of research. The spirit of scientific inquiry 
grew during the War period, and if the formation 
of scientific societies and the issue of scientific 
journals are to be regarded as crittoria of increased 
interest in science, . the hopes of thci foiuidera of the 
* Congress' have been fulfilled. I'liere are in t^xistence 
a number of specialist societies, the most recent 
addition bemg a Physical Society, and we referred 
recently ,(135, 410, 441 ; March 16, 1035) to the 
foundation ,of the National Institute of Sciences of 
.India with its affiliated academies, the Asiatic Society 
of Bengal, the U.P. ' Academy of Sciences (Allahabad), 
and the Indian Academy of Science (Bangalore). In 
so large a country as India it is natural that there 
should be more than one academy, but the choice of 
names for these bodies is not happy and Is likely to 
eaus5 ' confusion in references to their publications. 

■ ■ The more general aspects of science have in the 
past 'been dealt with by the weekly periotiictfi Curreni 
Science, and we have now received the first issue of 
a monthly journal, Science and Culim'e, published by 
a non-profit corporation in Calcutta. The object of 
this periodical .“is the' dissemination of. scientific 

. knowledge amongst the public and advocacy of its 
application to all walks of life as far as practicable*’. 
The first issue contains a number of valuable article 
the majority of which deal with topics of local interest, 
but the lecture by ' Prof, M. N. Saha .“Ultimate 
Constituents of Matter” will attract a wider public. 
There are, in addition, reviews of books and a 
correspondence column. The latter, containing pre- 
liminary accounts of scientific investigations, seems 
scarcely in keeping with the other contents. These 
Tetters to the editor® would have appeared more 
suitably in Current Science. We welcome th.is new 
.. periodical, and if the high standard of the first number .. 
be maintained its success is assured, 

British Empire Naturalists® A^ociatioa in Jersey 

In the official report of tlie summer meeting of 
the British Empire Naturalists’. Association hi 
Jersey, Mr. Leslie Beckett, honorary organising 
secretary of the Association, states that many rare 
plants and birds were observed. Particular Jy was 
the island fruitful in flora, and of the .more interesting 
examples noted, mention ■ is made of many plants 
rare or unlmown in England but quite well established 

■ and safe in Jersey ..; for Jersey is the , northern limit 

■ of many Continental and North African plants. . The 
English or five -spotted catclifly {SUene gaUica) 
found in profusion nearly .everywhere,, and near, 
Crabbe, . the party found the rare variety, guin- 
quevulnera, which few of the . botanists present had 
seen before. One ; party .found. a big patch of the 
Jersey, bugloss ..(^c/^mm .,j:>lantogineMm) between St. 
Brelades and Corbiere. On.the sand-dunes near Le 
Pont was found the; rare yellow broomrape {Orohanche 
ritro) which is not found elsewhere between this 
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locality and Spain. On'tiic last afternoon of tfeo 
fortnight, Gonvoluta Roscoffensis was noted, an 
extraordinary example of symbiosis between a worm 
and an alga. Of bird-life, Mr. Le Maitre led a party 
to the cliffs at Crabbe, to photograph the herring- 
gnllery there, and the Bev. Fere Burdos led a party 
to the Pinnacle, a rook 200 ft. above sea-level near 
Plemont, where the peregrine falcon, raven, puffin 
and nesting guillemots, razorbills and oyster-catchers 
were seen. The granites in which Jersey is so rich 
interested the geologists, and while studying a quarry 
near Gorey Castle the rare hyssop-leaved loosestrife 
plant was noted. The first meeting of the London 
branch of the B.E.N.A. will be held at the Furnival 
Hall, Furnival Street, on October 16, when Mr. J. 
Bamsbottom will lecture on “Moulds and Mush- 
rooms’*. 

Technical College Buildings 

It is little less than astonishing that a country 
like Great Britain, which has been the pioneer 
in scientific work and retained so high a standard 
of scientific achievement, should have such a 
paucity of literature dealing with material needs 
in the matter of buildings and equipment necessary 
for its field of activity. Books dealing with 
laboratories can be counted on the fingers, while 
for any wide general account of technical institutions 
dealing with the application of science to the 
trades, it is necessary to go back nearly half a 
century. The report, published at the expense of the 
Carnegie United Kingdom Trust, by a Joint Com- 
mittee of the Association of Technical Institutions, 
the Association of Principals of Technical Institutions 
with representatives of the Boyal Institute of British 
Architects and the Institute of Builders and a 
member of the staff of the Board of Education is 
therefore to be specially welcomed, particularly at 
the present time when the demands for buildings for 
technical education are so marked (London : Associa- 
tion of Technical Institutions and the Association 
of Principals of Technical Institutions, 1935. 3^.) 

The volume, consisting of some 150 quarto pages 
including plans and illustrations, is the work of a 
representative committee the personnel of which 
is sufficient evidence of authority. The opening two 
chapters deal with general requirements including 
service supplies and accommodation, and these are 
followed by concise articles on the special needs of 
specific subjects, some twenty in all, embracing such 
fields as leather industries, printing and textiles in 
addition to the more generally taught trade principles. 
These chapters, which occupy the bulk of the volume, 
have been compiled by panels of experts intimately 
associated with the required tuition. The brochure 
concludes with two chapters illustrated with plans 
and photographs of recent British and Continental 
examples of buildings, and should be of great value 
to all concerned with the development and execution 
of schemes for technical education. 

Temperament in Industry 

TiaiE effects of having the wrong type of persons 
in positions of authority were discussed by Dr. May 
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li,^ senior investigator to the Industrial Health 
Besearch Board, in a lecture on May 27 forming part 
of a course on the temperamental factor in industry 
arranged by the National Institute of Industrial 
Psychology. She said that it was not uncommon to 
find that a high rate of sickness absences was the result 
of having a supervisor with the wrong temperament 
for his job. Sickness is also frequently ascribed to 
overwork, but overwork itself is often the result of 
having to deal with the unreasonable demands of 
heads who are irrational and lack emotional balance. 
After dealing with various temperamental types who 
cause trouble when they are in important positions, 
Dr. May Smith outlined the attributes of a good head. 
Assuming that he has the necessary intellectual 
powers and technical knowledge, the first require- 
ment is a sense of justice — a capacity for asking, 
not “Am I receiving justice but “Am I giving it 
A good head must create the knowledge that everyone 
under him will receive fair treatment. A second 
quality is vitality, explaining that she meant not 
physical exuberance, which is often exhausting to 
subordinates, but the controlled energy that inspires 
them. “The ‘Weary Willy’ and the ‘Streak of 
Misery’,” she said, “should have no place at the 
head.” The next requisite is the ability to regard 
people and things dispassionately, to see them as 
they really are, and not merely as they happen to 
appeal to the man himself. A sense of humour is 
the next requisite, to prevent the head taking him- 
self too seriously. Finally, the good head must be 
able to rule without straining his powers on one 
hand or shirking responsibility on the other. Tem- 
peramental factors in industry do not receive 
sufficient attention in Great Britain, and it is a pity 
employers and departmental managers do not receive 
training in handling personalities. ‘Nagging’ might 
well be made a capital offence ! 

The Government Laboratory 

Few, apart from those who study the annual 
report of the Government Chemist, are well ac- 
quainted with the character and volume of the work 
which is carried out at the Government Laboratory. 

A detailed and illustrated account of the activities 
of this laboratory has recently been published m 
the Chemist and Druggist ; since much of the informa- 
tion which relates to processes and figures has been 
supplied to the author, the article can b© accepted 
as an accurate and fully informed review. The 
Department of the Government Chemist, in its 
capacity of a protector of the revenue, undertakes 
the routine analysis of large numbers of samples of 
dutiable goods, iiandling, for example, some 5,000 
samples of tobacco every week. As a public servant 
assisting in suppressing adulteration, it acts as a 
referee when reports of public analysts are challenged. 
The samples concerned have frequently undergone 
changes by the time they reach the laboratory — this 
applies particularly to samples of milk — so that the 
necessary analytical procedure is much more elaborate 
than normally. Such considerations involve a good 
deal of research, leading to the working out of 
satisfactory analytical methods. Another function 
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of the Department is that of aotitig as an adviser' 
to the State on chemical matters, of taking part in 
international ' studies on the mass-movement of the ■ 
sea: from, place to place, and of examining samples 
submitted by other G-overnment departments. In 
addition ■ to the principal laboratory at .■ Clement’s 
Inn Passage^ other laboratories tinder the control of 
vSir’ Robert Robertson are the Custom House labora- 
tory, and laboratories at the Geological Survey, at 
the Army Supply Depot at Deptford, at Park Royal, 
and at five seaports. The public thinks of these 
laboratories as places where a great deal of ‘testing’ 
is carried out ; chemists, however, know that in 
addition they house a vigorous research organisation, 
only part of the work of which can, in the public 
interest, be published in the scientific journals as 
notable contributions to the common stock of 
chemical knowledge. 

Harrison’s Chronometers at the Science Museum 
The Admiralty has kindly lent to the Science 
Museum, South Kensington, all four of the pioneer 
marine timekeepers made by John Harrison between 
1729 and 1759. With these instruments Harrison 
was the first to show that it was possible to construct 
a portable timekeeper which would keep sufficiently 
accurate time at sea to be of use in determining a 
vessel’s longitude, and thus solved the problem of 
‘finding the longitude’ which had baffled men of 
science and inventors for more than two himdred 
years. Harrison’s instruments were the first balance- 
wheel timekeepers to embody any kind of com- 
pensation for the effects of change of temperature. 
In all four of his instruments compensation is pro- 
vided by varying the effective length of the balance- 
spring, the mechanical details varying in the different 
individuals. In the first three timekeepers, the effect 
of the ship’s motion is also compensated by employiag 
two balance -wheels coimected together by an in- 
genious but delicate system equivalent to a friction- 
less gearing ; in the fourth chronometer, however, 
this system is abandoned in favour of a single small 
balance-wheel the angular acceleration of which is 
large compared to the stray accelerations due to the 
ship’s motion. The first three chronometers are large 
clocks each weighing more than fifty pounds, but the 
fourth is much smaller, being essentially a large 
watch about five inches in diameter. All four instru- 
ments have been cleaned, repaired and put into 
working order by Lieut. -Commander R. T. Gould, 
and they are now on exhibition in the Museum, in 
.going condition. 

National Park in Snowdonia ■ 

Six months ago public interest in Snowdonia as a 
national park was revived by the offer made by 
Mr. C. Wiiliams-Ellis to the National Trust of 300 
acres near Nant Gwynant with covenants to preserve 
the rest of Hafod Lwjffog farm in its present con- 
dition, provided others would co-operate in taking 
further steps for the preservation of this beautiful 
area. Since then the Caernarvonshire County Council 
has taken active steps towards the preparation of 


' a planning scheme . covering the whole area. Now, 
through the generosity of an anonymoua beiiefacjtor, 
a ' scheme has been formulated by the National Trust 
for the preservation of the Aberglasljm Pass. The 
anonymous benefactor has provided the funds for 
the purchase from the Snowdon Mountain Railway, 
'Ltd., of the east side of the pass, provided the Trust 
. can secure the co-operatio.n of t..lie owners of the land 
on the west side. The owners of Plas Aberglasl^ui 
on the west of the Pass and Clough 
Eilis as owner of a small area to the sonfcli have 
■immediately, agreed, and the National Trust, is now 
confidently awaiting the assurances of one or two 
other contiguous .owners ; before completing the 
purchase.,' It is further believed that another offer 
of land between Gwynant and Pont Aberglaslyn is 
likely to be made. 

Medical Botany of Che Eighteenth Century 
Mb. H. S. RBoaBOVE contributes an interesting 
article to the Qardenem^ Chranide of May 11 de- 
scribing a very complete work on “Medical BotMiy, 
containing Systematic and General Descriptions, with 
Plates, of ait the Medicinal Plants, indigenous and 
exotic, comprehended in the Catalogues of the 
Materia Medioa, . . . accompanied by a Circum- 
stantial Detail of their Medicinal Effects, and of the 
Diseases in which they have becm most successfully' 
Employed”. This remarkable work was from the 
pen of Dr. William Woodville (1752-1806). It was 
published first in monthly parts, but later in tliroe 
volumes and a supplement (1790-94). WoodvIle’S 
life is described briefiy in the article under review, 
and his peculiar qualifications for the work are 
emphasised. One cannot but feel regret, as Mr. 
Redgrove quotes passages from “Medical Botany”, 
that such herbs as Potentilla erecta have passed from 
medicinal use, for their employment seems to have 
been determined by very exact knowledge, 210 
drawings by Sowerby were included in the "work* 
which was written in a thoroughly scientific spirit. 

Common Names for Plant Diseases 

DiEFiotrLTiES of expression by written word art‘ 
great, even when words have exact literary meauiiigH. 
The words of a new science like plant pathology havt‘ 
been coined by practical growers in different places 
and under varying conditio.ns, so it is not a matter 
of wonder that much confusion has resulted. The 
second edition 'of the “List of Common Names of 
British Plant Diseases” (Cambridge : "University 
Press. Pp. 95. 2^. fid. net), represents a serious, 

attempt, to standardise, nomenclature: ,of disease 
symptoms and causal agents. It has been compiled 
by the Plant Pathology Coimn,ittee , of , the British 
,' Mycological Society. The list is in: two 'Colinrms- — 
.first the common name and then the .name of the 
parasite. Synonyms are given where necessary, but 
the volume is a well-regulated 'attempt' to establish 
one name for each, disease. Many, synonyms are, 
being discouraged, , whilst In one or two cases fresh 
names have been introduced for the sake of clarity.,. 
The host plants are grouped conveniently into 
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vegetables, cereals, fruit, ornamental plants, etc., 
whilst the causal agents are listed in the order — 
Viruses, : Bacteria, Myxomycetes,' ' Phycomycetes, 
Asoomycetes, Basidiomycetes, Fungi Imperfecti, and 
Non-parasitic. Foreign names are also given where 
possible. The comprehensive orderliness of the list 
should commend it for universal adoption. 

Acta Pkysicochimka U*M*S*S* 

The publication of the Acta Physicochimica 
U.M.S.S, commenced in September 1934, and 
volume I containing six parts has Just been completed. 
In Russia as in other countries, the ramifications of 
chemistry, especially in its mathematical and physical 
aspects, are growing so complex and varied that it is 
found desirable to have as a medium for publication, 
in addition to the usual journals devoted to chemistry, 
a special on© devoted to the more advanced aspects 
of physical and theoretical chemistry. We have 
noted the recent appearance of the Journal of Chemical 
Physics in the United States, the remarkably effective 
and somewhat sudden renaissance of the Transactions 
of the Faraday Society in Great Britain, and now the 
appearance of the Acta Physicochimica in Russia. 
The board of editors of the Journal is certainly to be 
congratulated on the first six parts. It would appear 
that the referees appointed by the board function 
admirably in that coimtry in selecting suitable — and 
presumably also in rejecting unsuitable — ^material. A 
number of internationally well-known names, in- 
cluding those particularly well known in England, 
Profs. Frenkel, Frumlcin, Rabinovitch, Semenoff and 
Talmud, are to be found on the board, and there is a 
list of some forty permanent contributors distributed 
over seven cities of the U.S.S.R. Although new 
Journals furnish problems both in budgeting and in 
library accommodation, these difficulties will be 
overcome at least for this admirable example of a 
specialised scientific journal. 

Insects of Samoa 

The British Museum (Natural History) has recently 
issued further instalments of the publication entitled 
“Insects of Samoa”, a work which has been noticed 
from time to time in these columns. Part 6, Fasc. 8 
of the complete work, by Mr. J. R. Malloch, of the 
U.S. Bureau of Biological Survey, deals with some 
further groups of Acalypterate flies, namely, the 
families DrosophilidsB, Ephydridae, Sphaeroceridse and 
Milichiid», and is illustrated by 16 text-figures. In 
Part 6, Fasc. 9, Mr. Malloch discusses certain families 
of CyclorrhapliGus flies, namely, Phoridas, Agromyz- 
ida 0 , Micropezidae, Tachinidae and Sarcophagidae 
(supplement). Dr. H. H. Knight, of the Iowa State 
College, deals with the hemipterous families Miridae 
and Anthocoridae (Part 2, Fasc. 5), which comprise 
21 genera and 33 species. Part 3, Fasc, 4 is by Mr. 
W. H. T, Tams of the British Museum (Natural 
History), who contributes a lengthy section comprising 
all the Heterocera, excepting the Geometridae and 
Microlepidoptera, which have already been reported 
upon. Mr. Tams’s report more than trebles the 
number of Samoan moths represented in the British 


Museum. It also contains important observations on 
nomenclature and upon the grouping of the sub- 
family divisions of Heterocera. 

Field Mtisctim of Chicago 

The economic situation in the United States is 
bearing heavily upon institutes such as museums 
which depend largely upon the goodwill and financial 
aid of the people. The annual report for 1934 of the 
Director of the Field Museum of Natural History 
shows this clearly. Income, from endowments, tax 
collections, admissions and membership, was in each 
case reduced, so that a total of 491,002 dollars stands 
against 636,318 for 1933. Visitors have fallen from 
more than three millions in 1933 to less than two 
millions in 1934, though the earlier year’s numbers 
were abnormally increased by the opening of the 
“Century of Progress Exposition” in Chicago. In 
spite of difficulties, the Field Museum continues to 
prosecute research in various fields, though these are 
now limited to privately financed expeditions ; it 
has added notable groups of animals to its public 
galleries ; and it continues by means of lectures 
(attended by some 662,000 persons, mostly children) 
and by travelling natural history exhibits (to more 
than four hundred schools) to educate the youth of 
Chicago biologically. 

Examinations in Milk Processing and Control 

The City and Guilds of London Institute has 
arranged to hold examinations in the future, com- 
mencing May next year, in milk processing and 
control, with certification of successful candidates. 
It is hoped that the provision of the examinations 
will encourage the formation of classes of instruction 
in these subjects in different parts of Great Britain, 
so that those engaged in the milk industry who 
receive such instruction should be in a position to 
render more efficient service. It is proposed that 
the examinations should be held at approved centres 
in Great Britain, Ireland and overseas. The syllabus 
of the examination for the certificate, which will be 
in two parts, intermediate and final, has been drawn 
up by a representative advisory committee, and may 
be obtained from the Superintendent, Department 
of Technology, City and Guilds of London Institute, 
31 Brechin Place, South Kensington, London, S.W.7. 

The Seismological Station of De Bilt 

We have received the valuable report on the 
earthquakes recorded at this well-known observatory 
during the year 1932. The instruments include 
horizontal and vertical component Galitzin seismo- 
graphs and also Wiechert and Bosch seismographs. 
In addition to a catalogue of 437 earthquakes, the 
report contains an appendix on the earthquakes in 
North Brabant during November 20-28, 1932. The 
principal earthquake occurred on November 20 and 
was, felt all . over, the Netherlands, m Belgium , and • 
west ' Germany, -and even, it is said, :m London. .Its, 
epicentre (in lat. 61° 40' N,, long. 5° 35' E.), as -well 
€bs the epicentres of three strong after-shocks, lay 
close to the boundaries of the central rift- valley. 
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T* K* Sidey Summer-time Award ' : ' - 

It is announced that the second award of the 
T. K. Sidey Summer-time. Medal and Prize will be 
,inad.e':':by the ' Boyal Society of New Zealand at its 
.annual;, m 1936. The award, which 

comprises a medal and a prize of £100, is made for 
the most valuable contribution or contributions to 
human knowledge by research in the .study of light 
visible and invisible and o’ther solar radiations in 
relation to human welfare. Applications will close 
with the Secretary of the Society on February 29, 
1936. Theses specially prepared or copies of pub- 
lished works may be submitted. The first award of 
this medal was made to Lord Rutherford in 1933. 

Melbourne Meeting of the British Medical Association 

The annual meeting of the British Medical 
Association will be held in Melbourne on September 
9-14, under the presidency of Sir James Barrett, 
deputy chancellor of the IJniversity of Melbourne. 
The meeting will be divided into the following 
sections, with the sectional presidents indicated : 
Medicine, Lord Herder ; Surgery, Sir Thomas Dtm- 
hill ; Obstetrics and Gynaecology, J. S. Fairbaim ; 
Radiology and Radiotherapeutics, H. M. Moran ; 
Diseases of Children, Dr, Robert Hutchison ; 
Neurology and Psychological Medicine, Prof. E. 
Bramwell I Ophthalmology, Dr. A. J. Ballantyne ; 
Orthopsedics, Prof. E. W. Hey Groves ; Oto- Rhino- 
Laryngology, Francis Muecke ; Pathology and 
Bacteriology, Prof. A. M. Drennan ; Pharmacology, 
Therapeutics and Anaesthesia, Sir William Willcox ; 
Public Medicine, including History of the Develop- 
ment of Medicine in Australia, Sir Henry Gauvain ; 
Dermatology, Dr. S. Watson Smith ; Medical 
Sociology, 33r. E. Kaye Le Fleming. The honorary 
local general secretary is Dr. J. P. Major, Medical 
Society Hall, Albert Hall, East Melbourne, C.2. 

Announcements 

Db. E. j. Butlbb, director of the Imperial Myco- 
logical Institute, has been appointed secretary to the 
Agricultural Research Council, in succession to Sir 
William Dampier. Sir William will be appointed a 
member of the Council as from the date of his 
resignation of the secretaryship on September 30. 

The Medical Research Council has awarded 
Dorothy Temple Cross Fellowships for the academic 
year 1935-36, under the terms of the benefaction in 
that name for research fellowships in tuberculosis, to 
the following Dr. G. B. Brook, senior assistant 
veterinary officer, Derbyshire County Council; Dr. 
J. W. Craig, assistant medical officer, King Edward 
YII Sanatorium, Midhurst, Sussex; and A. H. B.' 
Rhodes, house physician, Brompton Hospital, 
:.,„London." 

Busts of Robert Koch and Conrad Rontgen have 
recently been placed in the Deutsches Museum at 
Mimich on the occasion of the tenth anniversary of 
its foundation. 


'' Amono- various other works of aati-aircreft defenoc, 
the Municipality of Prague has decided to build a 
■ subterranean hospital containing several huiicl.rc,*(!, 

beds. 

Db. Abthub Mbveb, head of the piiblisliing firm 
of Johannes Ambrosius Barth at Leipzig, has been 
awarded the Goethe Medal by the Cfennan Charic'c^llor 
in recognition of his' services to German sciontilie 
■literature. . He has also been made a doctor honor 
causa by the medical faculty of the University ol 
Leipzig. 

. The German Society of the History of ^Medicine, 
Natural 'Science and' Te'Chnique will hold its annual 
meeting at Bamberg OH' August 29-Sept6m!>er 2. 
Further information . can be obtained from the 
secretary, Dr. Walter Artelt, Institiit fiir Geschichte 
der Med'izin imd Naturwissenschaften, Univer«it&ts- 
strasse 36, Berlin, N.W.7. 


. Abplicatiohs are invited for the following appoint- 
ments, on or before the dates mentioned : 

A chief lecturer in engineering in the Boumctmoiitli 
Municipal College — ^The Director of Education, Town 
Hall, Bournemouth (Aug. 17). 

■. ' A technical officer in the Meteorologies! Ofi'ioo — 
The Secretary (S. 2. E.), Air Mlniatry, Adastral 
House, Kingsway, W.C.2 (Aug. 22). 

An inorganic chemist . on the staff of tlie British 
Scientific Instrument Research A^ociation, 26, 
Russell Square, London, W.C.l — ^The Director of 
Research (Aug. 23). 

: A' lecturer in mathematics In the University of 
Reading — ^The Registrar (Aug. 26). 

. Lecturers in, mechanical engineering and mining 
engineering in the Denbighshire Technical Institute, 
'Wrexham — ^Th© Director of Education, Education 
Offices, Ruthin (Aug. 26). 

' A . dairy bacteriologist at the County C'biincil 
Farm, Hutton, near ■. Preston — Director uf 
Education, County Offices, ' Preston (Aug. 30). 

■ An assistant lecturer in zoology in tho Univi^rsity 
of Leeds — ^The Registrar (Aug. 31). 

An .assistant Government analyst in the Straits 
Settlements— The Director of Recruitment (Chlonial 
Service), 2 Richmond Terrace, Whitehcd.1, S.W.l 
(Aug. 31). 

. A secretary to the Institution of Naval Architects— 
Council, • Institution . of Nava! Ai'chitects, 2 Adam 
Street, W.C.2 (Aug. 31). 

.A head of the Engineering Department and thu 
Junior Technical School, Municipal Technical Collegts 
Blackburn— The Director of Education, Education 

Offices, Blackburn. 

A dairy instructor at the Farm Institute, Spars- 
holt, near Winchester — L. G. Troup, Agricultural 
Organiser, 82 High Street, Winchester. ' 

A municipal engineer at Jaffa — Crown Agents for 
the Colonies, 4 Millbank, Westminster, S.W.l, 
quoting M/3786. 
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Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
Me cannot ^ undertake to return f or to correspond with the writers of ^ rejected manuscripts 
intended for this or any other part of Nature, No notice is taken of anonymous communications. 

Notes ok points in some of this week’s letters appear , on p. 226. 
Correspondents ARB invited to attach similar summaries to their , communications. 


Dentition of Ornithorhynchus 
In 1888 Poulton, when examining some sections 
of the head of a yoimg platypus, made the very 
important discovery of true ‘calcified teeth. In the 
Upper jaw he found evidence of four teeth, and 
he believed that four would also be found in the 
mandible. He also says ; “I think that it is probable 
that the rudiments of teeth may be found anterior 
at a much earlier stage”. 

Oldfield Thomas and C. Stewart showed soon after 
Poulton’s discovery that the calcified teeth are 
functional until the platypus is about half-grown. 

In 1907 Wilson and Hill, by the study of two 
stages earlier than Poulton’s specimen, added much 
to our knowledge of the developing teeth. They found 
evidence of four upper and five lower teeth, and also 
of a small calcified tooth of an earlier set than the 
functional teeth — clear evidence of a dental succession. 




Fi©. 1. Sections across (A) bud of supposed anterior lower incisor, 
{B) enamel organ of supposed lower canine, in very young Omi- 
tJwrhynchuB. x^ 80 . 


I have recently been examining sections of the head 
of a stage a little older than Wilson and Hfil’s younger 
specimen, and have just discovered a few interesting 
new facts. In what may be called the molar region, 
there seems little doubt that there is evidence of 
six teeth in both the upper and the lower jaws. 
Following the nomenclature of Wilson and Hill, these 
may be called -y, w, x, y and z, and the functional 
teeth of the adolescent animal are w, x, y above and 
yfz below. Connected with v above and below 
there is clear evidence of a tooth of an earlier set, as 
found by Wilson and Hill, and I think the condition 
of the epithelium at the necks of w and x show 
indications of a dw and dx both above and below. 

The most interesting discovery I have made, how- 
ever, is some anterior teeth which have not, so far 
as I can learn, been previously seen. 

In the upper jaw there is no dental lamina or any 
indication of teeth in front of the tooth germ u. 


But in the lower jaw in front of we have a short 
distance with no dental lamina, and then an anterior 
portion of dental lamina with apparently the germs 
of three teeth. As might be expected in dealing with 
rudimentary structures, there is a slight difference 
in the two sides. On the right side the most anterior 
germ, which may be called a, is a well-marked little 
dental bud. Behind it is a second, 6, and then we 
have a much better tooth germ c. This latter has 
quite a distinct enamel organ. On the left side, the 
tooth germ a is less developed and the tooth c a little 
better developed. 


r-2( 



IoCjc 



Fig. 2. Reconstruction of the dental laminae of young OriitUJimhynehuSt 
length from snout to tip of tail about 90 mm. Dental laminae of 
(A) upper jaw, (R) right mandible, (C?) left mandible (revewed). 
X about 40. 


These anterior teeth cannot, I think, belong to the 
premolar or molar set, and are evidently either three 
incisors, or more probably two incisors and a canine. 

Fig. 1 includes a section through the right a and 
the right supposed canine. It will be observed that 
in the canine there is evidence of the dental lamina 
in addition to the enamel organ, and there is also 
evidence of the dental lamina by the side of the 
rudimentary supposed incisors. So that it seems 
probable that, in the case of both the supposed 
incisors and canine, there has been a dental suc- 
cession in the ancestor. 

The full dentition of Ornithorhynchus seems to be ; 


.00 : 4 2 

^ 2 c 1 pw I m 


This evidence does not help us very much towards 
the solution of the problem of the affinities. But it 
seems to show that Ornithorhynchus is descended from, 
a form which had a full dentition, such as an 
Ictidosaurian or a Panto there, rather than from a 
Multituberculate which had early lost the canines. 

Transvaal Museum, B. Broom. 

Pretoria. 
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. Induced Radioactivity of Fluorine and Calcium ■ 

In an earlier paper I have shown that sodium 
and phosphorus become radioactive imder bombard- 
ment with alpha rays, presumably corresponding to 
the creation of AP® and CP^ respectively. In the case 
of phosphorus, chemical separation of. the active 
body, kindly carried out by Prof. S. Sugden, gave 
strong support to this picture. Between these two 
unstable isotopes lies a third one, P®®, found by Curie 
and Joliot^. It was pointed out that another link 
of that chain, Na^^^ should be produced by bombard- 
ing fluorine with alpha rays. Since the periods of the 
three above-mentioned bodies decrease rapidly with 
atomic number, a very short period was anticipated 
for Na^^. The search for this substance was un- 
successful, however, although periods so short as 
one tenth of a second -wouid have been detectable by 
the method applied. 

About that time, the emission of positrons from 
fluorine under alpha-ray bombardment was reported 
in a paper by L. Meitner^ The positrons were 
observed only during bombardment, and no life 
period was given. This was generally taken as evidence 
for a very short period. However, the very low 
energy of the positrons, as measured by Meitner, 
rather seemed to poini} to a long period. On inquiry, 
I was kindly informed by Prof. Meitner that no 
attempt at all had been made to measure the period, 
simply because the experiments had been carried 
out before the discovery of induced radioactivity. 
I have therefore recently taken up the search for 
an isotope Ha®® of long period. 

Through the courtesy of the Committee of the 
Radium Institute and Finsen Hospital, I was enabled 
to use radon in quantities up to 600 millicuries as 
the source of alpha rays. The radon was put into 
small glass vessels with a thia mica window which 
reduced the range to about 6 cm. Upon bombardmg 
calcium fluoride, fairly strong effects were obtained 
at once ; other calcium compounds, however, gave 
similar effects. The search for Ha®® was therefore 
continued with sodium fluoride and lithium fluoride. 
In both oases weak activity was observed after pro- 
longed bombardment. A chemical separation, kindly 
carried out by Prof. G. von Hevesy, showed that the 
active body follows the reactions of sodium, and 
therefore is presumably Ha®®. 

In striking contrast with the first anticipations, 
the outstanding feature of this new activity is its long 
period. One sample has been under observation for 
three weeks, with no evidence of decay. It may be 
concluded that the half-period must be at least six 
months. This explains the apparent weakness of the 
effect ; indeed, with a few days’ bombardment, only 
a fraction of the equilibrium activity is obtained. 
On the other hand, a reasonable assumption about 
the equilibrium activity leads to an estimated life 
of from one to several years. 

The particles emitted from Ha®® were shovm by 
magnetic deflection to be positrons. They are rapidly 
absorbed in aluminium, the half -value thickness being 
about 0*03 gm./cm.®. This corresponds to a mean 
energy of about 2 x 10®^ electron-volts, in good agree- 
ment with the results of Meitner. 

The activity produced in calcium has also been 
studied. The half-period is 4*4 hours, with a possible 
error of ten per cent. The particles emitted are 
positrons, and their half-value thickness of aluminium 
is about 0*06 gm./cm,®. From the great intensity, 
one may say that the effect is due to the main isotope 


i of calcium, Ca*®. Capture of tli© alpha imrtiole, with 
'subsequent emission of a proton or would 

lead to the formation of or r^simctively. 
A chemical separation, kindly cjamuci out by Fmf\ 
G. von Hevesy, showed that the active body fallow .s 
the reactions of scandium. Thereforf? the*- 4^4 lioiirs 
activity certainly corresponds to Of ccnirsv, 

it cannot be excluded that in tim first' 
may be formed, and quickly t niiiHfamn *d Into by 
emission of a positron. Ho shi»i1 -pc-ricnl act^ivity, 
however, could be detected. 

O. li, Fiiiseii. 

Institute for Theoretical Physics, 

Copenhagen. 

, ' July 3, ■ 

■ '.iNATUBi, 183, '712; im 
. ^Natuee, 188, 201 : 1034, ■ 

■ ® Nidumiss., 420 J li34. 


The Rate of Photosynthesis 

The recent correspondence on phot osyiu hat io 
ratesh2,3 emphasised numerous sigiiilhmnt finds 
now known about the proecKs. A lew lnipt>naiit 
ones still remain. They can be roughly Kuminarised 
by saying that the oquatiom proposed «eein to lioii- 
tain no term for the plant* 

In the proposffls of Burk arnl Liinwcmver® tlio 
symbol (GO51) is used without c|ualifieat.ioii, and Gio 
authors say that their equation pro vidow for hyper* 
bolic relations between y (rate) and (C’Od *‘iii mxord* 
ance with experiment^b Pn«uiiiahly, thonToro, 
(CO2) is to be read m the oxtenial and 
concentration of carbon dioxide. Hut thw cannot 
be the effective concentration in theur fonc-tioiii (1) 

Chi 4- CO si ^ mmplex^ 

I have been able to show^ that the rate of photo- 
synthesis can be made to vaiy considerably when 
all other conditions are kept constant and only the 
method of supply of carbon dioxide varied. Sliorten- 
ing the external diffusion path im femes tlio rate, 
but there alw'ays remains the distance (iiic‘&surable 
in g) between the outer cell surface and the chlorophiwt, 
.With moderate carbo,n dioxide eoiic^eiit rations and 
intensities of i,ight, this is never negligible® ; iiiareo\"er, 
even the conception of a eonshuit c?c)no«‘iit ration right 
up to the eel! surface is entirely 1c|c»ar nmi lud 
realised with any plant. Allowing for exm- 

ditions, the equation 

, ^ MIC 

c, . _ + 

will give a close fit to the o1)stT\'ed raloK^ where 0$ 
is^the initial external coneentratioii ; li iiu* rate; 
K the dissociation constant of tlu* c*lilorophyil-i'()g 
complex; A, a constant indopeiKlent of but 
varying with light, and d a resist aneci tc*rrn iudiidiiig, 
but probably not solely depending on, the n^sistanee 
to hydro -diffusion. The full deri\’ation of this ecpiiit ion 
I have already given elsewhere®. 

A further difficulty resulting from structural 
considerations occui’S in the absoiption of light* A 
Imear relation between light intensit'y and rate of 
the primary photochemical reaction may be a per- 
missible approximation in simple eases l»ut it is 
more doubtful whether we are entitled to camr 
over this assumption to a wide range of plants "with 
their exceedingly complex llght-absorbipg surfaces. 
We are here also faced with a complication, first 
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pointed out, I believe, by G. E. Eriggs'^. It ie highly 
improbable that photosynthesis depends on a single 
photo -reaction of unit quantum etficiency, since it 
would appear that there is no quantum in the visible 
spectrum large enough to meet the minimal energy 
requirement. Experimental measurements’*® indicate 
a possibility of a value as low as 0*2 for the overall 
reaction. ^ It seems to me that we must, therefore, 
assume either a photo -reaction not obeying the 
Einstein rule, or a series of n photo-reactions {n might 
be as high as 5), or a gain of energy in a thermal 
reaction. Since the great bulk of the light falling on 
a leaf is transformed to heat, there is no difficulty 
about a source of such energy. The first two of these 
alternatives certainly would, and the third might, 
necessitate changes in the proposed schemes. 

It is impossible to contemplate this field of work 
without wondering whether the present position 
justifies the application of some of the kinetic 
assumption employed. Realising the approxima- 
tions and ‘idealisations’ inevitable, it is amazing that 
prediction gets as near the truth as it sometimes 
does. In such complicated systems the possibilities 
of errors compensated into rough agreements appear 
manifold. Recent careful work® even makes doubtful 
tho existence within the plant of the ‘steady states* 
which are the very basis of the analyses quoted by 
the correspondents in ISTattjre. It is clear that 
diffusion , reaction’ and other ‘constants’ cannot 
here be given their usual significances, if only because 
they differ from plant to plant. It would appear 
that much pedestrian work on specific plants remains 
to be done before we can approach accurately based 
semi-quantitative generalisations. 

_ W. O. James. 

Department of Botany, 

Oxford. 

June 21. 


J Baly and Morgan, N'atiteb, 133, 414 ; 1934. 
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J James, Proc. Roy, Soc,, B, 103, 1 ; 1928. 

: van den Honerfc, Rec. Trav. Bot. NSerl, 27, 149 : 1930. 
« Janies, Nm Phytol, 38, 8 ; 1934. 

I Briggs, Proc, Roy, Soc,, B, 105, 1 ; 1929. 

! Warburg and Negelein, Biochem. Z., 103, 118 : 1920. 

» Harder, Planta, 20, 699 ; 1933. 


reaction is 9,000 cal. The correspondence between tbia 
figure and that cited by Schumacher from photo- 
chemical data (5,000 cal.) was taken as support for 
the oxygen atom theory, in view of the fact that 
the former value was calculated on principles of 
diffusion not involved in the photochemical decom- 
position. 

The region in which the postulated diffusion effect 
can be experimentally realised is a small one, deter- 
mined by temperature as well as by pressure and 
vessel dimensions. The interpretation of the present 
results is not regarded as incompatible with the 
photochemical decomposition from this point of view. 

It appears from the summary of Schumacher ^ that 
the possibility of reaction chains involving excited 
oxygen molecules depends largely on the nature of 
the oxygen atom, in the sense that the excited 
oxygen atom produced by photo -dissociation of 
ozone by light of short wave-length is more likely to 
start a chain than is the normal unexcited atom, 
When^ the heat of activation is close to the endo- 
thermic heat of reaction, one. cannot deduce with 
certainty that a chain mechanism must play a large 
part in the thermal decomposition. Since my experi- 
ments were carried out with pressures of ozone not 
greater than 100 mm., and for the most part in the 
presence of nitrogen which would presumably tend 
to deactivate excited oxygen molecules, the possi- 
bility of reaction chains playing a prominent part 
in the decomposition in such circumstances is 
regarded as a small one. 

' Mowbhay Ritchie. 

Department of Chemistry, 

University, 

Edinburgh. 

\ Proc, Roy, Soc., A, 150, 220 ; 1935. 

I Proc. Roy Soc., A, im, 84,8 ; 1934. 

! -?• Chem., B, 21, 323 ; 1933. 

^ J.A.C.S,, 52, 2377 ; . 1980. 


Thermal Decomposition of Ozone 
Recently, H. J. Schumacher^ has given his 
reasons for regarding the interpretation of the results 
ob tamed by me® as incompatible with the findings of 
other investigators. The essential difference between 
these results® and those of Glissmann and Schumacher® 
lies in. the absolute rates of decomposition. It is 
possible that in the vessel employed, part of the 
measured decomposition was due to surface activation, 
the ratios of rates for the different temperatures 
yielding an apparent heat of activation (19,000 cal.) 
less than the recognised endothermic heat of reaction 
of the gas reaction (24,000 cal.). The ‘inert gas’ 
effects, however, both accelerating and retarding, can 
scarcely be related to a surface decomposition in 
itselfjbutmiistbegasphaseprocesses- 
The caieuiation of the heats of activation Q a (reaction 

0 + Os == 2O2) and (O + Og -f Og = O3 Og) 
from my data was based on the assumption that the 
number of effective collisions was given 
the steric collision factor being taken as unity. The 
values thus obtained are maximum values ; corre- 
spondingly, if the heat of activation of the ternary 
collision is zero, the heat of activation of the secondary 


The Free J2-Propyl Radical 

^Thb clean fission of the lower aliphatic ketones 
effected by ultra-violet light led us to examine the 
symmetrical di-n-propyl ketone with the object of 

preparmg the n-propyi radical. 

We allowed the ketone to stream through a trans- 
parent^ sfiica tube, and irradiated it over a restricted 
area with the unfiltered light from two quartz mercury 
vapour arcs. Free radicals were produced, and 
rapidly removed metallic mirrors situated 10 cm. 
from the nearer edge of the illuminated zone. 

products resulting from the action of 
the radicals on mercury were passed into mercuric 
bromide, the excess of ketone distilled off, and the 
^Iids subjected to fractional sublimation in a vacuum. 
The three head fractions melted at I37'"~I38° (mercury 
n-propyl bromide, m.p. 1ZS°)\ The melting point 
of the fourth fraction was not depressed by admixture 
with an authentic specimen of mercury n-pronvl 
bromide. ^ 

- It is thus concluded that di-?2--propyl ketone is 
decomposed in ultra-violet light with the formation 
of free n-propyl radicals. 

, , ,T. G. Pearson. 

T ' . - « ' , 'R- H. PimcELii. 

Imperial College of Science 
and Technology, 

London, ■S.W.?.; v 
June 27. 

* Goddard, J. Chem. Soc., 125, 1168 ; 1923. 


222 ' , 

Units and Symbols 

This: letter is intended to b© provocative.^ A- volt- 
(or ampere) is denoted V (or A) : a millivolt (or 
milliampere) mV (or mA) ; a microvolt (or micro- 
ampere) ^V (or fxA). A farad is known as F, a^micro- 
farad as pF (though misguided people write it mfd* 
or inF,, which, if anything, should mean miilifarad) : 
a micromicrofarad (10-^® farad) is p[xF. A millihenry 
is mH, a microhenry iiH, A gram is g., a milligram 
is mg., but some (and not the least worthy) bio- 
chemists use a symbol which few others iinderstand, 
and call a microgram not pg. hut ^ second (of 
time) has the symbol sec. (not ''") : a millisecond is 
msec, : a microsecond is psec. Why do physiologists 
(and they alone) persist in using the symbol or to 
represent, not — as it might leas unsuitably do in view 
of p and "f-— a microsecond, but a millisecond ? And 
why are they permitted, instead of writing 7 msec, 
(which others could understand) to use 7 (j, or 7 sigmas 
(in America) or 7 sigmata (in Oxford) ? 

A metre (not meter) is m. (m means milli) : a 
miliimetre is mm. : a micrometre (not micrometer !) 
is |xm., a micron or by courtesy [x. A millimicron 
therefore is mp, a micromicron is It is all quite 
shnple, yet otherwise law-abiding people (physicists 
this time, who ought to know better, not physio- 
logists or biochemists) call a millimicron a gp (see 
E. N. da 0. A., “Encyclopaedia Britannica”, i4th 
edition, Vol. 18, p. 874) or apply the same symbol 
to the same thing, now calM a “micromillimetre” 
(Vol. 17, p. 877) which, with this name, is clearly 
not p[jL but pLmm. Fortunately milli- and microwatts 
mean what they say : but 1,000 millibars amount 
(nearly) to atmospheric pressure, which some people 
(chemists this time!) insist on calling a ‘megabar’ 
(compare megohm, megacycle) because they say that 
a bar is 1 dyne per sq. cm. Calories (at the beginning 
of a sentence, or in books on nutrition) may mean 
either Calories (10® cal.) or calories (cal.) : it would 
be just as simple to refer to kilocalories (kcal.) as it 
is to kilograms (kg.) or kilocycles. 

The moral is clear. Let us use our symbols 
logically and consistently and not make other people’s 
tasks more difficult by inventing pet-names of our 
own. How can nations be expected to settle their 
differences, even as to the dates of Summer Time, when 
we men of science cannot agree on or bar, or 
(xF, and insist on hiding our meaning by a’s and y’s 
which are unintelligible to the majority ? 

A. V. Hill. 

University College, 

Grower Street, 

July 22. 


Should Scientific Publication be Controlled? 

Afteb a delay of many years, the great work 
(576 pages, 67 plates) on the Caddis flies, by Cornelius 
Betten, :has at last been published by the ISTew York 
State Museum at Albany. It is reviewed by Dr. 
C. H. Kennedy in Annals of the Entomological Society 
of America, June 1935. The reviewer remarks ; 
“This much needed volume has finally appeared." 
The reviewer saw the ‘revised’ manuscript at Cornell 
in 1915. It had been practically completed nine 
years before. Projects of more immediate use to the 
tax-payer used the Museum funds that had been 
planned for its publication. One new species after 
another was scooped by various casual students of 
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the order. The last Hooop sum accorapli-ilit'd Ijy one 
who had had the privilege of studying tin* maniis<.Tipt, 
and who rushed two papers tlirtiugli i>y publishing 
privately after the present vuliiim; was on the 

press.” .. . . . . 

Deplorable as was tlio delay, it tmial be acimitted 
that the so-called caHiial id' the order were 

perfectly justified in publishing tlic'ii wc#rk ; tliiit. it 
is wholly unreasonable to oxpeei. on a 

group of insects to be halitni for a qiiarter of a 
century because an important has boon 

prepared but cannot be pubiisiKd. Whoii it 
ob\nous that the publimtion would be indefinitely 
postponed, th© new species slioukl liavt* bivii pub- 
lished separately. But wdmt Is doscrii.iiii as tiif* 
scoop” is in a dilferont case. I do not know %?lmt 
it antedates in Betten’s work, but I have seen a 
copy,. -and it is a much abbreviated summary. Just 
sufficient to validate a number of specific iiamivs. It 
is printed by one of those duplicating raiMdiine.s, now 
so widely used for class work in I do not 

think it can be considered to be mendy jniriieo- 
graphed ; it seems to roprosent wliiit, must bt.? 
sidered printing in the sense of the It is 

piibiished privately, but is offered for sale, and the 
copy I saw, in the library of the Cttliforiiia Anmiimy, 
had been purchased. 

. A good many years ago, a certiiiii tomo I og»t* 

a student of parasitic Hymi3noptem, printed privately 
a series of small papers oontaining clweriptioiirt of 
new species. These ho ad^'ertiMMl for mlo in oim? of 
the scientific magazines. I bought ii aai, I 

later, divided between the II. 8. Hatidiial 
and th© British Museum. Appiircntly 1 was tJiti 
only purchaser, and the author wdio ImmI 

in the meanwhile gone to Australia, lost Im omui 
copies, and wrote bogging me t.o n^turii tJioso 
I had. 

All zoologists and botanists are amiirt) of the 
trouble caused by irregular publicatioiLS, and of the 
controversies wffiich have arisen m to wliat const it iites 
a publication. The rule requiring that a work must 
be placed on sale is amliiguous, and not always 
observed. Thus the splendid memoirs of tin* ILS. 
National Academy are not for sale, until they come 
on the second-hand market. With tlii^ newer niidhods 
of duplication, as indicated above, anyone can geti 
out a small publication and offer it for sale, thougli 
it may not be obtainable through the iisuiil eliuiiiu'Isi 
and may bo almost unknown. 

I have lived to sec many taKonoirut' iiropHsalK, at 
.first derided, eventually gain aei‘eptauer and heeoiiio 
commonplace, I should consider it ii grem e\il if 
all ^publication were controlled by the nider men, 
or indeed by any particular group*. Hut il dtwH not 
seem unreasonable to suggest that riTiaiii definite 
channels for. the publication of new laxuiKuide pr^^- 
posals should be established, and that ihe'ro should 
bo some control over the manner of thesf* proposals, 
so 'that, sound -or not, they should be inielligible. 
It m^ight not b© unreasonable to recpiire that, a t vpe 
si^cimen should be deposited in som<'‘ niuscaitn, 
where it could be examined. In short, some regiila- 
tion is ^evidently needed, and wo ought not to be 
so afraid of unjustifiable interference tluit we will 
not do anything. Wliatever is done, should have 
the support of ‘common sense’, and not merely 
arbitrary rules. In addition to the matter of puldiea- 
tion,^ we would commend to the Internationa! Com* 
mission another growing evil, the publication of 
erratic names. Great liberties have boon allowed. 
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and I think quite properly, but there is a point when 
a name is so peculiar, or so badly constructed, that 
it aimovst suggests a lapse from sanity. Thera is 
surely no necessity for these aberrations. 

T. D. A. CoCKERELIi. 

University of Colorado, 

Boulder, Colorado. 

June 20. 


Failure of Fourier Analysis applied to Vowel 
Vibrations 

The curve in Fig. la was produced by multiplying 
each ordinate of the curve y ~ a sin wx by the value 
or the corresponding ordinate of the curve y = e-^^. 


of a series of contiguous vibration bits. Each bit 
contains waves that begin strong and diminish 
rapidly to zero. The vibrations are plainly affected 
by strong factors of decrement. If we assume that 
the curve in a vibration bit is the sum of a series of 
sine curves, we are entitled to suppose that these 
sine curves have decrements and are of the character 
of that shown in Fig. la. A Fourier analysis, however, 
produces a long series of sine functions without 
decrements. The assumption that this indicates the 
manner in which the vowel vibrations were produced 
leads to the advocacy of the Wheatstone overtone 
resonance theory of the vowels, and the rejection of 
the Willis -Helmholtz -Hermann theory according to 
which a vowel consists of a series of short free vibra- 





fig. 1. 


The two component curves are shown in Fig. 16. 
The equation for the curve in Fig. la is 


y = ae~‘5« sin 


( 1 ) 


The Fourier harmonic analysis produces a constant 
plus a series of sine functions with pulsatances in 
the relations 1, 2, 3 . . . and with amplitudes 
that dimmish from a maximum for the first one and 
continue in ever-decreasing amounts to infinity . The 
constant and the first three sine functions are shown 
in Fig. Ic. According to this analysis the equation 
for the curve in Fig. la would be, 

y r= Hq A-i sin (ir -f- -f- JL^ sin (2;r -f- 62) -f- 

A3 sin (3^ -j- 63) -f- • • • (2) 

As a mathematical formula, the result is perfectly 
correct ; as an indication of the character of the curve 
or of how it was derived, it is a failure. It may be 




Fig. 2. 


objected that the analysis is not intended to show 
how the curve was derived; the reply is that this 
is just what everybody who has applied it to vowel 
curves supposes that it does. 

Portions of sound film tracks of a in ash and 00 in 
c/mo are reproduced in Fig. 2. Each of them consists 


tions. A glance at the vowel tracks in Fig. 2, 
however, is sufficient to show that this latter theory 
is the one that accords with the facts. 

E. W. SCRIPTXJEE!.' 

Phonetic Laboratory, 

62 Le3donstone Road, 

London, E.15. 

June 13. 

New Methods for Measuring Mechanical Stresses at 
Higher Frequencies 

The existing methods for measuring mechanical 
stresses due to vibrations are (with few exceptions, 
applicable only in special cases) dependent upon 
special devices clamped to the structure to bo ex- 
amined. For the purpose of measuring stresses due 
to impact near to the pomt of impact these methods 
are generally useless, as the measuring device then 
makes movements relative to the structure, so intro- 
ducing errors in the stress record. 
These errors were examined by me in 
the case of two stress -recorders of 
the latest types and were found to 
be of such serious magnitudes that 
I^had to abstain from using .this, 
kind of apparatus in my previous 
investigations^. 

, During my .gtay .. at , , Trinity. 
College, Dublin, I developed two 
new electrical methods, which are 
free from these faults, 
based on the change in electrical 
specially prepared carbon coating 
which is directly applied to the surface of the structure 
to be tested (in the case of a metallic structure, 
after covering the surface first with a thin insulating 
layer.) If the underlying surface of such a coating 
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is stretched, the carbon particles move apart (and 
; vice versa,"' if the strnetnre is compressed) and so the 
resistance of the coating changes in the same way 
as the resistance of a microphone. ; If the .coatings 
are properly prepared, they behave in a sufficiently 
stable manner and also give a linear response with-, 
out hysteresis. An ordinary two -stage amplifier is 
reqiihed to operate a cathode ray oscillograph. 

The second method uses a piezoelectric crystal 
(quartz or Rochelle salt), cemented to the surface of 
the structure to he examined. If the structure is 
stretched or compressed, the crystal must follow this 
deformation proportionally and liberates therefore 
corresponding charges. If a Rochelle salt crystal is 
used, a small crystal of a few millimetres dimensions 
is sufficient to operate a cathode ray oscillograph 
without the use of any amplifier (it may indeed be 
necessary to reduce the generated voltage by shimting 
the crossplates of the oscillograph by an additional 
capacity). The response of the Rochelle salt crystal 
has so far been found to be linear and without 
hysteresis, and it appears that for general purposes 
no necessity for the us© of quartz crystals exists. 

The new methods are in every way suitable for 
the study of impact problems. The second method 
has the additional advantage that, owing to the 
minute size of the crystal, it is possible to measure 
the local value of stress instead of an averaged value. 
A more detailed account of these investigations will 
be published shortly. 

A. Bloch. 

Physics Department, 

Trinity College, 

Dublin. 

June 26. 

* A. Bloch, Ziir Mechanik des Hemmschiih—Stosses xmd verwandter 
Vorgange des Eisenbahnbetriebes. [(Dissertation, Technische Hoch- 
schuie, Mnnchen. 1933.) 


Graphical Representation of Complex Numbers 

A SEARCH of the older texts has revealed an error 
in the analytical treatment of the graphical repre- 
sentation of complex numbers by Wessel in Ms original 
memoir on the subject to the Royal Academy of 
Denmark in 1797. The error has been perpetuated 
by many subsequent writers. Wessel, in proposing 
the representation which w© now use, refers explicitly 
to ‘operations’ on right lines, and he represents any 
line, algebraically, by the expression {a -f e6), where 
1 is the unit vector in a given direction and + e 
a unit vector in a direction inclined to that of the 
-f 1 vector at an angle of 90°. The -b 1 does not 
appear explicitly in his analysis. 

Wessel goes on to consider the product of ‘two 
right lines’. He says* : “It shall be possible in every 
case to form the product of two right lines from one 
of its factors in the same manner as the other factor 
is formed from the positive or absolute ixnit set equal 
to unity”. Although written so long ago, this state- 
ment describes the present-day conception of the 
complex number as a 'rector operator. 

The product is written by Wessel as follows : 

(c -f ed) [a 4- eh) = ac — bd -h e{ad -{- be) 

which is a form to be found in most textbooks. 
Unfortunately, it contains a serious inconsistency of 
symbolism. As indicated above, the expression 

* Erom the translation of the original paper given in B. E. Smith’s 
“Sonree Book of Mathematics”. 


(a 4* 05), when it aioiic% rtlioiiiil Iw* 

strictly, as (a. 1 + 5.e). Now, Ihii proiliiri fornu 

(o + ed) (u-^eb) or (c.i - d.e) utA bj u vimmn 
be interpreted according to tin? rule qn<dM| frMiu 

Wessel, 'imless waagretj tci give fill .-yifihMiA q I mid 

4- e operational inttr|>refati<»ii.s ubiTr ll,ey fvmr in 
the first, or (c,d), faetoi, and ile urigimJ nidi 
interpretations in the seeiwcL or nidii. Ideinr. 

The inconsistency is «*nsiiy avoidMl of 
Let 4* land 4 r liaVo unit v«r|or mti rpjt laiion.^ 
assigned by Wessel, end lei miy rigii! (or \< tioiq 
be written {a.l 4- b.e), where u mid h mo liuinorieN, 
Without loss of gtn leralit y w c‘ i i my i me - 1 u 1 1 1 i 
4- e to be equal in inagnitiidtu let us pii! 

e =:jl, wdiero the j {or i, if prcforredif 
operator that rotates the veetor, to w hiv'li it 
tlxrough an angle of in the ilireetiou of 

rotation. 

■ We may now write : . 

(o.l -f Inc) == {a 

The expression (« -r jb) is a. veeit>r nperntor. It Iiiih 
a dynamic meaning precisely similar M iln* dyiiainie 
meaning of the ordinary niiinhrr ulini used as a 
vector operator with a. '\’eciur in ii nidaiiiiirnsitiiiiil 
world. In the product hirm, we wi'ife : 

(g d- jd) {a d- Jb)l -■ [uc *--» hd ■} j(*id i hr)] I 

and interpret this, acronling lo the rtile by 

Wessel, as follows ; the* opera I or ir ' Jd} does to 
the vector {a d- jb)l w’Isat the opernior pi -- q'h) dues 
to the unit vector, -I- 1. llic rule easily jiisfilled 
from the definition of j and by the Hcceplitiire of the 
symbolic repreHontalion employed itho\'o ; j in I hen 
identified with the number \/ -- L . 

■ In practice, the unit vector i.s oiiii!t»‘d from iiiost 
textbooks, and the expression (a 4* is railed a 
■vector. Herein lies a stinTihiing-hlock for many 
students who are not inatlHunatical s|ieeiali^ts- and, 
perhaps, for some who are I 

.. The error does, in fact, amount to a sorious in- 
consistency in nomenclature and symbolism, and 
attention is directed to it in the hop<> tliat t text- 
book writers may help to clarify the |it»sition in 

future editions of their ]>ouks. 

\\‘. F. Fi.uvin 

Institute of Educ'at ioii, 

Southam|)toTi Row, 

London, W. O.L 
July 3. 

_ 4 Were it not for the pewnt isse of i by isuitln if WHiihl 

he hetter, in the following expression.^, t<» n<v i ns nit ‘i.t-ni it y t ntenil or, 
and so write (a + i6) as (ia -f )b} or {ui - M), 


Photographs of Bright Meteor Trail of March 3.|., 1935 

Ont Sunday, March 24, 1935, betw ■t‘cu 111.05 and 
19.30 G.M.T. a bright meteor trail was mmh from the 
greater part of Holland in a north-\U‘Murly dim^tiom 

According to some observers, the trail was foriiietl 
by a very luminous fire-ball, falling mmrly pxT- 
pendicularly to the earth. In about ii\i‘ ininiitt^s the 
white trail assumed strange forms, showing in this 
manner great differences in wind y’clociiy in th«> 
higher levels of the atmosphere. 

Mr. van Stralen, at Groiiw (Frisia,), had the gootl 
fortune to photograph this phenomeruiu, and \vc^ are 
glad to be able to give hc^ro 1) an enlarged 
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reproduction of his very rare photograph (19.10 
Gf.M.T. ; exposure time, 3 minutes ; diaphragm 
//4 • 5 ; / = 14 • 6 cm. ) . Mr. Groenewold, at Bedum, 
also obtained two photographs of different phases, 
reproduced in Fig. 2 (A, between 19.00 and 19.05 
B, between 19.10 and 19.15 G.M.T. ; magni- 
fication, 10 ; exposure 20 seconds ; diaphragm 
//6*3; /=10 cm.). 

From the A stroriomisehe Nachrichten we learn that 
the phenomena was also seen in north-west Germany, 



and Prof. C. Stormer (Oslo) informed us that he 
received very many observations from Denmark and 
Norway. 

Mr. van Stralen’s photograph, and some exact 
observations from other places, have enabled us to 
calculate the approximate position of the trail. 

For Grouw (53® 5' N., 50® 49' E.) the azimuthal 
direction of the most luminous part was N. 60® 59' ± 
9'<,,W. The distance from Grouw is about 500-520 
km., which gives a position over the North Sea, near 



A B 

Fio. 2. Meteor trail of Marcli 24, 1935, photographed hy Mr. 
Groenewold at Bedum. 


the coast of southern Scotland. The height above 
sea-level of the luminous part must have been 
70-75 km. as deduced from the photograph, and 
from the time at which the light of the trail dis- 
appeared, being the moment of sunset for the 
reflecting particles high up in the atmosphere. Low 
and medium clouds did not permit any observation 
in the British Isles. Also the illumination of the sky 
was perhaps too great. 


The movement of the trail was apparently very 
slow ; from some observations we deduce that the 
wind direction in this high layer must have been 
from the east. 

W. Blbeker. 

Koninklijk Nederlandsch 
Meteorologisch Institiiut, 

De Bilt, Holland. 

July 5. 


Ventilation and Domestic Heating ; 

In a note on domestic heating (Nature, July 6, 
p. 16) it is said, “We do not agree with Prof, Bone 
that a chimney is necessary for the suitable ventila- 
tion of bed and living rooms”, and add, “Many . 
systems for ventilating rooms have been devised”. 
Now, the nature of the radiations which are used to 
heat a room have been shown to be of much import- 
ance. Dark and dull red heat, in the absence of cool 
moving air, give stuffy feelings and by congesting 
the nasal membrane lessen the air -way, as proved by 1 
me and confirmed by Dr. W. A. R. Thomson, and by | 
Dr. Dishoeek of Groniugen, while bright sources have ! 
the opposite effect in about 50 per cent of those * 
observed. i 

Some people are very sensitive to the quality 
of radiations, detest dark and dull red sources of heat, 
and feel a need for open air. It is necessary then : 
that in rooms where electric heating is installed * 
the ventilation should not be just left to an air 1 
brick as in the case of some flats now being built [ 
for those who are poorly off. Moreover, the air ! 
brick may be stopped up, and the electric heater i 
replaced by an oil stove, and the tenants then live ; 
in an unwholesome atmosphere. We know that with f 
insufficient ventilation ‘droplet’ infection becomes | 
much greater. The chimney alw’-ays secured an i 
unseen ventilation, and allowed of alternative > 
methods of heating. It is, I think, wrong to take 
this advantage away. We usually lose vigour in 
winter owing to our stuffy heated rooms, which give 
us the greenhouse effect in place of sun and cool air. 

We should not intensify the mischief ; and where 
electric heating is used and no flues built, an i 
efficient means of artificial ventilation would have to 
be added. 

Leonard Hill. ' 


I THINK that most people prefer a cheerful glow 
to a dark or a dull red heat. Experiments have 
recently been carried out by the Department of 
Scientific and Industrial Research and the Medical 
Research Council (see World Power, 20, 229— 304, 
Dec. 1933) to inquire into Sir Leonard Hill’s state- 
ments on the ‘nose opening’ rays due to bright 
incandescent sources such as lamps, coal -fires and 
modern gas fires, and the ‘nose closing’ rays due to 
non-luminoiis sources. No evidence was obtained 
that any difference on ‘nose opening’ is due to the 
temperature of the source, either bright or dull, but 
‘nose-closing’ rays were found with the clinical gas 
lamp specially recommended by Sir Leonard Hill. 
The conclusion is reached that nose-closing is due 
to rapid heating of the skin and is independent of 
the quality of the radiation. 

I entirely agree with Sir Leonard Hill’s remarks 
on ventilation. Unfortunately, it is not cheap, but 
its cost is only a fraction of what would be saved 
by building houses without chimneys. 

The Writer of the Note. 
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Relation ' of Botrytis spp* to the ^Chocolate Spot^ 

' Disease of Beans (Vida Faba) 

In view of the considerable losses in bean crops 
sustained by farmers in parts of England and Wales 
during the present season, it appears expedient to 
summarise the present position of our knowledge of 
tchocolate spot’ disease. 

Chocolate spot disease may attack both broad 
and field beans, and is characterised by the appear- 
ance of chocolate brown lesions on the shoot system. 
Sardina^ has described two diseases of beans in Spain 
which he attributed to distinct species o£ Botrytis. 
One of these diseases is probably identical with 
'chocolate spot’. Ikata^ considers that Botrytis 
Ikata, is responsible for the disease in Japan. 
Hattrass^ has just reported that a species of Botrytis 
is responsible for the disease in Cyprus. 

Work has been carried out on all aspects of this 
disease at Cambridge since 19B1 under the direction 
of Mr. F. T. Brooks. As early as April 1933, experi- 
ments carried out at the Cambridge Botany School 
showed conclusively that several forms of Botrytis 
are responsible for the major part of the disease in 
Britain, but full publication of the results of these 
investigations will be delayed. 

In the field the disease may assume tw^o forms : 
. ( 1 ) a lethal attack resulting in blackening and death 


' of a part or the mdioie of iIp-" sliuut' 

..lethal attack resulting Ifi 
types of attack hii'\'o bctii 
infection, in field jdot-s. 

Chocolate discoloratieii of hioit d 
caused bv aphis exinlaies and otiirr a 
■ ■ A. I 

■ Botany f^diooh 
Universitv of Caiiibri-dge. 

July 2‘L 

K. SardimJ, Jkil P>if. p Knfowh Jyr;". 3l*ilr-'i 

■ ^ S. Ikata, in J^ip. I U. ; l‘, 

■ R. M. fiiprm J., 30 , : 
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Dissociation Energy of the CO Molecule 
In' the last lines of niy ieii» r in X.uri iil «d' *l\uiv 29, 
p. 1077, 1 erroneou>h wmlt^ Ih'db in^^UMd 

of -- 0 {^ii). ^TltK, viili a typo- 

graphical error, obscured the jiit'aiiiitif of the la*"! 
sentence. It slioiild read: “1 he »ilieniaii\e poh'-ni- 
bility that it would coiTe^poiifl to dj^'^oeiat ion ium 
C{^P) -f aiifl tijal ihi'fehur ** •<‘* 

. wdll be discussed in elsmvlwre/" 

■ 1:1 , J;iOS,f': \ , 

Institiit frAsti*o|ili\>if|ii<% , , 

Universib'* de Lifnre, 

Helgitjue. 


Points from Foregoing Letters 


Db. R. Broom has discovered tooth germs in the 
lower jaw of a young specimen of the Plat^^us, which 
are considerably anterior to the teeth already known. 
They are believed to be two incisors and a canine. 
If this determination of the germs be correct, 
Ornithorhynchus would seem more probably to have 
been descended from an Ictidosaurian reptile or a 
Pantotherian mammal in which there are large 
canines, than from a Multituberculate in which the 
canines were early lost. 

By bombarding fluorine compounds with alpha rays, 
Dr, O. R. Frisch has obtained a radioactive element 
of long life emitting positrons. It follows the 
reactions of sodium and is probably Na-^, though 
from the behaviour of CPS P^® and Al^®, Na^^ 
should have a short period. A radio -element of half- 
period 4-4 hours, probably has also been 

obtained by Dr. Frisch by the action of a-particles 
on calcium. 

The rate at which carbohydrates are formed by 
jjlants from carbon dioxide and water in the presence 
of light depends, according to Dr. W. O. James, upon 
structural considerations which affect the amount of 
carbon dioxide reaching the chlorophyll granules ; 
also, the energy absorbed from the light is greater 
than one quantum per reacting molecule. Hence 
the simplifying assumptions made in some of the 
formulae put forward to explain the reaction appear 
unjustified. 

Dr. M. Ritchie gives some explanations in answer to 
H. J, Schumacher’s criticisms of his experiments 
on the rate of decomposition of ozone by heat 
(O 3 O 2 -h vO) and the deductions therefrom. 

Prof. A. \ . Hill directs attention to divergencies 
in the use of symbols representing various physical 


magnitudes, and appeals fur euiisisti-'iiey in 

the der,iva,tio,n of such s^iiihub. 

.Prof, E. W. Scripture gi\'e> an exuiiijile 
that, by analysing a cur\‘e aecurfliiig i«i ^'u{|^{er '■5 
method, one does not .nece<<aril\ uhtatn the true 
components. He snpplii’s il!u<! raiiuiv nf MajiMi-tilin 
tracks representing vowi b, ih*' t mi lite-' uf \viii(*h 
support the Willis-Hehrilif ilz-J t**niuiuii thuiiiy uf a 
series of short free 'eihratioiss rather U'lieat- 

stone’s theory of overtone ri‘-;oiia!icr. 

Two new methods for the inucliaiiical 

stresses du(‘ to vibrations aavdf hhI h\ fir. \. ihf*eh. 
One is based upon t!ie chanue in « l»'mrical I'odmancu 
in a specially prepariMi earbon inKiiiiui vliieh i- 
directly applital to the siuTacr inoh r <'\aiitinat iofo 
and the other upon elect riea! efiane* - in a, ei’y-aul 
of quartz or Kcatbeiic salt eofui'niud lu fh^ .mrneiiire 
to be examin<‘(i. 

■ W, F. Floyd directs at tent inn an i-rmr in tic- 
analytical treatment of th«‘ gniphiea! ivp!v-,rnia.t inn 
of complex numbers by \\'esv*l in 1797, due m in- 
consistency symbolism. l’Kt» t rrma .\lr. b'Uiyl 
states, is still found in ntany t oxt honkv.. 

Dr. W. Bleaker submits two pliot«>,ir!‘ci.|ili> taken in 
Holland of a 'fire-ball’ wliich, cakadations show, fell 
in the Horth Sea near the (mast of s<Huhorn S(*ot!and 
on March 24; it was not seen in the iiriiish Isles, 

owing to clouds. 

Erratum. In the penult iniate and last lines of 
the note in^ Kature of August 3 , p. 187. on the 
communication by A, 'Emiin.'riin tht" phrase ‘■'emn- 
stituents responsible for the i\ivr and Prict' reaction*’ 
should read “constituents which cause a reiwiion 
simulating the Carr and Price ri'acdiordk 
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Research Items 


Further Investigations at Hoxne^ Suffolk ' • ■; 

Further exploratory work at Hoxiie was under- 
taken by Mr. J, Reid Moir in 1934 on behalf of the 
American School of Prehistoric Research {Bull,, 
1935, Mo. 11). Excavations were made both on the 
old brickfield site and also on the recent extension 
of the area of exploration to Oakley Park. In both, 
the present investigation exposed a section showing 
the stratification which affords evidence of climatic 
change. An addition to the fauna of the brickfield 
area was (?) Sus scrofa, associated with Clacton iii, 
and also with other mammalian remains which show 
no signs of a cold climate. The Oakley Park excava- 
tion opened up an impressive section, from which 
it was plainly evident that the uppermost and lowest 
deposits were laid down under intense glacial con- 
ditions, while the intervening beds were accumulated 
during a temiDorate period. These latter are, therefore, 
to be regarded as inter -glacial, and represent the 
epoch when Late Acheulian and Early Mousterian 
man inhabited East Anglia. The Late Acheulian 
and Early Mousterian floors are associated with seams 
of peat, of which samples have been sent to Dr. G. 
Erdtman, of Visby, Sweden. His report shows that 
the Early Mousterian floor -was laid down in temperate 
conditions. Dr. Erdtman, however, states that the 
most interesting fact revealed by his preliminary 
analysis is the presence of Abies, which had not 
previously been reported in the Quaternary deposits 
of Britain. It represents a family which has living 
representatives in eastern North America, China and 
Japan, but in Europe is represented only by fossil 
species (Tertiary or earlier), Picea and one, or several, 
other species not previously found in European post- 
Tertiary deposits also appear. Dr. Erdtman suggests 
a measure of caution in immediate acceptance of this 
evidence at its face value. 

Ear Exostoses 

In a study of ear exostoses by Dr. Ales Hrdlicka 
{Smithsonian Misc, Collect., 93, No. 6), it is j)ointed 
out that few subjects in racial pathology have 
received more attention than this. The term is here 
used to cover all bony excrescences or tumours 
within the external auditory canal, though these have 
received a number of names. The existing literature 
contains material of distinct anthropological value, 
thoiigli it is defective for certain areas, notably 
Africa, China, India and Malaya and less markedly 
the Pacific. Ear exostoses are relatively freciuent 
among Polynesians ; but taken as a whole, they are 
scarce among European and American whites, while 
among American Indians their frequency is marked. 
Dr. Hrdlicka has not only reviewed existing records, 
but also has added the results of a personal examina- 
tion of 7,814 skulls, forming part of the Division of 
Physical Anthropology, United States National 
Museum. From this material he concludes that the. 
abnormality is one of considerable antiquity, going 
back about four thousand years to xiith Dynasty 
Egypt. No example has yet been found in early 
man or even in neolithic times. Its frequency among 
American Indians, however, suggests a higher 
antiquity than that for which there is evidence at 
present. The tendency^ to ear exostoses is probably 


a pan -human condition, though there is considerable 
local variation. It does not occur among the anthro- 
poids. The underlying process is probably not a 
degeneration, but a somewhat inadequate central 
control of the neuro -vascular system of the parts 
involved, with bony abnormalities as a secondary 
manifestation. It is suggested that in the rapid 
progress and difterentiation which has accompanied 
man’s astoundingly rapid evolution, the central 
trophic control of the external meatal region in the 
greatly enlarged, altered, and still altering skull has 
not regained the full life-long adequacy that it 
possessed before. 

Intelligence Tests on Japanese 
Report No. 25 of the Institute for Science of 
Labour, Kurasiki, Japan, is an account of a ‘‘General 
Intelligence Test and its Norm”, by Dr. Hoken 
Kirihara. Four tests were used, namely, rote memory, 
recognition, completion and analogy, and Rybakow’s 
figure tests. The problems were completely non- 
verbal, apart from the instructions, and it is hoped 
that they may serve as a basis for comparing racial 
differences in intelligence. The results from applying 
the tests to about 12,000 Japanese males and females, 
aged from 6 to 40 y^^ears, are given in this report, 
and certain occupational standards have been worked 
out. Correlating the mental ages of 230 boys 
and girls derived from this test with those de- 
rived from the Binet-Simon test gave a coefficient 
of + 0*723 dr 0*0213. It was found to be too difficult 
for children below the age of nine years. The rote 
memory sub -test w^as not reliable for children more 
than twelve years old. The results have shown the 
developmental growth of mteiligeiice in the different 
phases of childhoocl, pre -pubescence and pubescence. 
The development of the female appears to be a year 
ahead of that of the male, to stop a y^ear sooner, 
and to be corresponding up to the twelfth year, but 
throughout pubescence to be absolutely less than the 
male. This report outlines an extensive investigation. 

Chinese Starling in America 
About 1897 the crested myna or Chinese starling 
was set free in British Columbia, and although 
increase in numbers was slow, it became well estab- 
lished. By^ 1925 the Vancouver colony^ included more 
than 20,000 individuals, and wanderers had been 
foimd across the international boundary^ in Wash- 
ington State (T. H. Scheffer and C. Cottam in :U.S.. 
Dept. Agric. Tech. Bull., No. 467 ; 1935). Further 
distribution has been limited, partly because climatic 
conditions do not favour undue increase, and partly 
because physical barriers — mountains on the north, 
extensive forests in the interior, and ocean straits 
to west and south-— check dispersal except ' in : an. 
easterly^ or south -easterty direction. The authors, 
having examined the food, state, that the potentiality 
for harm of such a gregarious and omnivorous .bird, 
which plays havoc with fruit, is high ; and that 
consequently,, eveiy precaution 'should' be,' taken , to 
check the’ spread of this species .and to prevent its 
establishment in the United States. But with intro- 
ductions this is often more easily planned than 
accomplished. 



228 


August 10, 1935 


NATURE 


Reptiles . and ' Amphibia of the 'Antilles 
■ Less, than five years after' the publication' of his 
List of Antillean Beptiles and Amphibia, Thomas 
Barbour: finds it necessary to compile a new one, so 
many additional discoveries having been made that 
the old list is completely out of date. The new list 
contains names of species and races, with, for each, 
a brief note upon locality or habitat {Zoological 19, 
No. 3, June 1935). The variety of life in these islands, 
which comprise the West Indian Islands, except 
Trinidad, Tobago and the islands off the coast of 
South and Central America, is astounding. Compare 
the 86 forms of Amphibia and 370 reptiles, the latter 
including 266 lizards, 98 snakes, 3 chelonians and 
3 crocodiles, with the corresponding fauna of Britain 
as tabulated in the new Vertebrate List, 7 amphibia, 
9, reptiles! 

Pearh Organs in Fishes 

Dr. Y. Okada notes the occurrence of bead -like 
organs or tubercles in certain Japanese cyprinoid 
fishes (Science Beports, Tokyo Bunrika Daigaku, Sect. 
B, No. 28; 1934), the so-called pearl organs. The 
occurrence of these organs is apparently well known 
in the nuptial males of cyprinoid fishes, and previous 
authors have indicated that these secondary sexual 
characters have some special purpose in the breeding 
season, possibly being used for preparing the surface 
of the rocks on which the eggs are laid. The pearl 
organs of the Japanese cyprinoid fishes develop 
mostly on the tip of the snout or on the side of the 
face, but are also often found on the fins, the ventral 
surface of the caudal peduncle and the posterior 
part of the body. The author suggests that the 
tubercles may serve as contact organs, holding the 
mating pair entangled by the roughened surfaces. 
The pattern and position of the organs are different 
in the various species and occur in Cyprinm, Carassius, 
Tribolodon, Acheilognathus, IscMhauia, Zacco, Op- 
sariichthys and Sarcocheilichthys. These tubercles are 
so like the so-called sensory papill® of the Gobiidae, 
and the arrangement in some cases is so much the 
same, that there seems to be some relationship in 
these organs. The gobies also lay their eggs on rocks 
or shells, and possibly the organs have a similar 
function as suggested above in the clearing of surfaces 
preparatory to egg-laying. 

Oyster Culture in Norway 

A DETAiuED account of oyster culture in Norway 
has been published by Torbjern Gaarder and Paul 
Bjerkan (“0sters og osterskultur i Norge, utgitt med 
bidrag av Fiskeridirektoratet”, Bergen, 1934). The 
first part of this work consists of a clear description 
of the anatomy of the north European oyster Ostrea 
edulis and its young, including its chemical com- 
position, biology and the risks that it runs, including 
its enemies. The second part deals with oyster culture 
in general, and there is a special account, occupying 
more than half the work, on oyster culture in Norway. 
The natural oyster banks along the Norwegian coast 
are now almost empty and little used, but the natural 
pools mox'e or less connected with the fjords are ideal 
for oyster culture. These are of two kinds, the almost 
closed pools for breeding and the open basins for 
rearing. The hydrographical conditions make them 
specially suitable ; there is abundance of good food 
and they are sheltered from wind and waves. 
Although much has already been done, a great deal 
more is expected, and the present interesting paper 


shows what has abeady bwu aceoTTiplisl»-<l un.i 
indicates the way to further progress. Good ilhis- 
trations accompany the text, both piujtogrui.hs 
showing the types of pools ami line drawings showing 
the oysters and gear. 

Table-Poultry Production 

The Ministry of Agriculture and has 

issued an account of experinioiits in 
production carried out as part of the Nati*iiiai 
Poultry Institute scheme begun in 1923 (ihilietiii 
No. 91, H.M. Stationery OMee. Pp. 59, l.v. ml). 
The experiments dealt with the bo&t mtilieds cif 
feeding and marketing table poultry aiul with tlit" 
relative values of the breeds generally hy rmn- 
mercial egg farmers. Feeding investiga lions ^ho\ved 
that dry mash gave better result's tiuin w<.u mash 
(though not better than wet and dry coinbiiUHl) ant! 
had the further advantage of a saving in laboiir costs, 
Beduction in expenses could also be made, without 
reducing the bird’s gain in. weight or the f|iialily 
the flesh, by substituting barley inoal mul maize 
for Sussex ground oats, and by reducing the dried 
milk constituent by 50 per cent. 

Downy Mildew of Millet 

A DESCRIPTION of “Mycological ami PallKioginil 
Studies on the Downy Mikhw of Italian Millop’ In’ 
Makoto Hiiira has recently beeit juihlislted Far, 
Agric., Hokkaido Imp, Univ,^ 36, liiii 2, l^bireli 
1935). Symptoms of the disease on Italian millet 
{Setaria, italica) are given in very great detail. 
Systemic infection from oOvSpon\s in tlio soil priHlii<*es 
large chlorotic spots on the iciivces, •whieh I'lear 
conidia. These either germinate direct iy, or produce 
zoospores, which bring about RfH*.ondary infeelioii 
and give limited yellow spots. Oospores are j>ro- 
duced in the leaves and flowering spikes ; the ihmwr 
are quickly shed from the plant, whilst the latter 
are mueh deformed. The causal fungus is Seh nmpora 
grammicola, and the paper under re\'iew cleseribt'-s 
the size and mode of germination of tlic^ conidia, 
zoospores and oospores, the infhieiiee of atmosphiTie 
conditions upon their shedding and germination, thf* 
host range of the fungus, and various met bods of 
infection. Control methods are not rlesi'rilHHl, I mi 
it should not he difficult to evolve. Oii'in from Iho 
detailed study here presented. Bix exeellinl phifo'-; 
illustrate symptoms and charaeterist lets of i In* fungus. 

Irrigation of Market Garden Crops 

The practice of irrigating growing crops is \' cry- 
ancient, and was probably used in lie* Xile husiii 
as soon as human beings eonimene«*r! tin* ai'i uf 
growing plants in garden or farm. Vativ iimd«*ni 
horticulturists use the w’-ater-eaii or hu>r-]niH^ in 
summer, but the provision of water for exicnsib'o 
outdoor crops is a new development in bhmiand. 
Mr. F. A. Secrett has published a very iiiiere.st iinr 
paper on “Irrigation for Horticultural :!\l'arket f 
(J. Eoy. Hort. Soc„ 60, Part 7, July 11135). in w'hieli 
he describes an apparatus for irrigating four aeries 
of ground at one time. A centrifugal pump of suit- 
able capacity delivers water to a system of ])i‘rfnaiient 
mains laid on the farm. Valves are providtsl every 
40 ft., and connexions may be made from tliose to 
the spraying lines, which are long pipes w'illi nozzles 
2 ft. apart. Water is thus mach^ to desconcl upon 
the crop as a gentle rain. Provision is also mardo for 
aerating the water, and an ingenious arrangememt 
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adds minute, ■ quantities ■ of fertiliser at any, pre-' 
determined rate. A crop must never be irrigated 
unless it shows signs of distress ; heavy soil or poor 
ground lacking humus will not respond to the addition, 
of extra water, and certain crops must only be 
watered at night. Many other practical points are 
given in the paper. 

Refrigeration Hygrometry , 

The scientific investigation of the conditions under 
which food of various kinds may best be kept for 
long periods, without deterioration in quality, has 
shown that for each food there is a best temperature, 
a best composition of the atmosphere surrounding it 
and a best moisture content of that atmosphere. The 
question of the standardisation of hygrometers for 
measuring the moisture content of the air in cold 
storage chambers has been examined at the request 
of the Food Investigation Board of the Department of 
Scientific and Industrial Research by Mr. J. H. 
Awbery and Dr. Ezer Griffiths, of the National 
Physical Laboratory, and the results of their work are 
published in the July issue of the Proceedings of the 
Physical Society, The indications of a wet- and dry- 
bulb hygrometer were compared with those of a 
special dew point instrument and of a gravimetric 
absoi'ption apparatus, all enclosed in a large metal 
chamber the temperature of which could be main- 
tained constant at 0® C. down to — 19° C., and the 
air within at any desired humidity. The results are 
embodied in a table of humidities in terms of dry- 
bulb temperatures 0° to — 19° C. and wet bulb 
depressions 0° to 4*2° C., which differs considerably 
at temperatures of the dry bulb below — 8° C. from 
those previously available. 

A Novel Optical Gauge 

Aisr interesting brochure on optical gauging and 
inspection has recently been published by Messrs. 
Adam Hilger, Ltd. In the course of the many years’ 
experience of this firm in the manufacture of high- 
grade optical instruments, it is only natural that it 
should have developed optical methods for testing 
and inspection in the engineering section of its work- 
in addition to the various interferometric methods, 
required only for work of the highest precision in 
gauge-testing, the booklet describes a new tool 
termed the ‘Angle Dekkor’. It consists of a sturdily 
made modification of the autocollimating telescope, 
by means of which a reflected scale image is observed 
at right angles to a fixed scale in the eyepiece, thus 
measuring the tilt of the reflector from the normal 
direction. The scale of the standard instrument 
has a range of 25', on each side of zero, in the direction 
of the fixed scale, and the image scale measures a 
range of ± 20' in the perpendicular direction. On 
both scales, each division corresponds to a tilt of 
one minute of arc, and a fifth of a division can be 
estimated without any difficulty. When the Angle 
Dekkor is used in conjunction with an accurate 
({uartz or glass set-square, ai pentagonal prism or a 
screw -pitch attachment, a very large variety of 
engineering gauges and other products can be quickly 
tested. For example, it affords a rapid means of 
checking the truth of the various motions in a 
universal milling machine and the relations of these 
motions to each other. The importance of this new 
tool lies in the fact that the order of magnitude of 
the errors it conveniently measures is that commonly 
met with in ordinary engineering practice. 


Theory of the Ionosphere 

H. G, Booker (Proc. Boy, Soc., June 1) has 
published calculations of the behaviour of vertically 
propagated wireless waves in an ionised medium in 
which both the concentration of the ions and the 
chance of collision between them varies with height. 
The calculation is made first for the core in which 
the earth’s magnetic field is neglected, A simple 
variation of ionic density and collision frequency is 
assumed and it is shown that waves below a certain 
frequency are not reflected. As the frequency is 
raised from the critical value the strength of the 
reflected wave rapidly increases, reflection taking 
place at progressively increasing height. Very long 
waves may be specularly reflected by a different 
mechanism. In the presence of the earth’s field there 
are two characteristic waves for which the complex 
refractive indices are different. Two approximations 
are available corresponding roughly to propagation 
along and across the lines of force, and it is shown that 
these approximations cover a large number of the 
possible cases. For frequencies near the characteristic 
magneto -ionic frequency, the extraordinary wave 
is nearly suppressed. A region of absorption may 
exist below the deviating region, and the dependence 
of absorption on frequency for high frequencies is 
different according to whether the absorption takes 
place in this lower region or in the neighbourhood 
of the reflecting layer. 

Yale Stellar Parallaxes 

We have received the second edition of Schlesinger’s 
“General Catalogue of Stellar Parallaxes”, published 
by the Yale University Observatory. The second edition 
contains all trigonometric, spectroscopic and dynamical 
parallaxes available through publication or correspond- 
ence in January 1935. The convenience of having such 
a catalogue is self-evident, and the practice of issuing 
editions as frequently as is financially practicable is 
obviously commendable. The main catalogue lists the 
star’s name, R.A. and Dec. for 1900, magnitude and 
spectrum, parallax (both trigonometric and spectro- 
scopic), thepropermotionandtheDMnumber. Dynam- 
ical parallaxes are found in a supplementary catalogue. 
Prof. Schlesinger is to be heartily congratulated on 
the appearance of the second edition of his Catalogue. 

Greenwich Stellar Parallaxes 

H.M. Stationery Office has published the 
“Observations of Stellar Parallax”, Vol. 2, from 
photographs taken and measured at the Royal 
Observatory, Greenwich, under the direction of Sir 
Frank Dyson. The Greenwich parallax programme 
is limited to stars north of declination -f 64°, that 
is, to the Greenwich astrographic zone. The plates 
were exposed in the Thomson 26-in. photographic 
reflector, of focal length 22 ft. 6 in., and each star 
was photographed at five epochs, at least four plates 
being secured at each epoch. The probable error 
of the average parallax is estimated at 0*0085". The 
publication of the present volume brings the total 
of Greenwich parallaxes to 516 of which Nos. 267-516 
appear in the present volume. The largest parallax 
found so far is 0'247", and there are 87 parallaxes 
which exceed 0*050". The present volume presents 
tables showing the distribution of absolute magnitude 
with spectral type. Details of each photographic 
plate are given in the main table in the volume, 
and the parallaxes, relative to the comparison stars, 
are tabulated in a catalogue at the end of the volume. 
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Work of the Chemistry Research Board 


T he report of the , Chemistry Research Board* 
drawn lip by the present director, Prof. G. T. 
Morgan, summarises the work carried out in the 
Government Chemical Research Laboratory during 
the first ten years of its existence, and is an impressive 
record of a large amount of valuable research in 
various fields. Much of the work has an industrial 
bearing, and there has been useful collaboration with 
several firms, inemhers of the staffs of which have 
been attached to the laboratory. A list of more than 
a hundred published papers is given, together with 
particulars' of some thirty patents. 

The first part of the report deals with researches 
on the corrosion of metals, which have had reference 
to the mechanism of corrosion in its relation to the 
prevention of rusting, tarnishing and corrosion of 
metals in industrial use. An anodic oxidation process 
for aluminium, in which the metal is protected by an 
oxide film produced electrically, was worked out, and 
a means of colouring aluminium has been adopted 
in industry. The protection of magnesium and its 
alloys, which are used in the aircraft, motor -boat 
and automobile industries, against corrosion by sea- 
water and motor fuels, is being studied, as well as 
the corrosion of locomotive boiler tubes, zinc and 
purified iron and steels. 

The report then deals with high-pressure investiga- 
tions, including the synthetic production of alcohols 
from carbon monoxide and hydrogen, and acetic acid 
from carbon monoxide and ethyl alcohol. The 
starting point of these syntheses is represented by 
materials obtainable from coal. The equipment 
recently constructed is designed for work at 3,000 
atm. at a temperature of 200° C. 

New methods of carbonising coal have led to the 
production of tars which differ considerably from 
those familiar in industry. New methods of separation 

* Department of Scientific and Industrial Research. Report of the 
Chemistry Research Board for the Period ended 31st December 1934 ; 
with Historical Introduction and Report by the Director of Chemical 
Research. Pp. v4-94. (London: H.M. Stationery Office, 1935.) 
Is, 6c?. net. 


have made possible the idenl ificat nm 
tion of the components of tars prtn lured by varieirn 
methods. Certain tars eoutain pheiinlie riiitvi ii iiriti . 
readily separable by distillation, and t hese. in ^ului mu 
in caustic soda, form a very aitd rheiip 

wetting-out agent for use in the tt'Xlik indii.-tr\\ 
which is now marketed imder the name of ‘sbiiiaeroib 
The ■ application of high-pressure teelmiqiie to rend 
tars has produced new C30iiipuuiidy wliieh Itini* been 
tested for possible use in the dyt‘ industry, 

A large amount of work has Iteen doni* on ^yiit Ih.‘! in* 
resins, and a , tough n >in iia.-, breu 

.obtained which resembles gla-<s and irta\ lind applit*a- 
tion as, a material for artificial dcaium’.", ^ I-Aperi- 
ments with the object oi making syntht'lie re, '‘in--, 
.direct from tar oils iu<!ieatc‘ possibility of 

simultaneously separating the valuable hydrorarbou 
oils. ' Resins .formed in this way have been for 

impregnation purposes, as tl'iey |>ro\‘eiit liio growth 
of mildew. 

Since 1931, work has been proeet'ding in eo-opora- 
tion with the British Rnad Tar As.soeifU ion for tlio 
improvement in the <‘i!i(aeiie;\' and, of road 

tars. It has been found that ligltl, as well as air, 
may b© important in connexion wil li tii© lifo of tar 
applied to roads. 

Several problems ccuicerned vitli !uii'ro-nrga!ii,--iiis 
have been dealt witln A iiielhoil of pnpariiig 
acetone -alcohol mixtures, nsefiil as liquid fu«'l aind 
otherwise, from straws and waste vegtiable mill ter 
by fermentation has been demonstrated, ami oilior 
investigations in. this branch include the elTects uf 
micro-organisms in the deterioration of fiibrics and 
in tainting live fish in rivers and the deguiiin'fiini of 
silk by lower fungi instead of acids. 

.. The p.reparation and testing of syiitlietie drug,'^ in 
co-operation with the Medical Researeli f'ruineii. fho 
production of a base-exclumge inateihd for water- 
softening from British clays. The aeiion of di'inkiiig 
water on lead, and investigat ions the rarer iiieiaK 
are other branches of work dt'serihed in ih** reptui. 


Conifers of the Balipara Frontier Tract, Assam 


I N the Indian Foreste^r of May 1935 (61, No. 5, 
Civil and Military Gazette Press, Lahore), Dr. 
N.'L. Bor, of the' Indian Forest Service and at present 
political officer, writes on “The Conifers of the Bali-, 
para Frontier Tract, Assam”. As a forest officer in 
Assam, Dr. Bor has taken full advantage of ex- 
ceptional opportunities to study the forest flora of 
the. more iiiilmown parts of the country; some of 
liis best work in the almost unknown region of which 
he is now in charge is briefly described in the article: 
under review; The flora of this section of the. 
Himalaya was practically unknown up' to recent 
times and lie set to work to collect, the considerable 
results of his activities being now under examination 
at the Royal Botanic Garden, Sibpur. 


The area of the Eastern llimaliiya in 
covers an enoimous tract of country f-xbibii inu to'ory 
variety of climate from that of tlie swilti'riuj ]dauH 
of Assam to the arctic climate <fl' tiie elrmai 
Its northern boundary is the lofty Helu liaiiue whieli 
sweeps north-eastward from the Tihet-Bludiiii In u*d( r 
and divides the Balipara Frontier Tract frein 11bii 
proper. It contains a number of peaks inorr titan 
21,000 feet in height. Several traviTlt*rs, Baiiev an* I 
Moreshead, Kingdon^ Ward and others, hn\'e eros-^.Ml 
the Sela .pass into Tibet, but the soiitlierii to 

the east are unexplored. 

yr^r. ^Bpr gives .details of the configuration of tlic' 
/region, itig^extraordinariiy variable cliniato. its gt^o- 
logical feattff^es and inhabitants. A study of the 
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would appear a siiificieutly heavy task, for from west 
to cast “aro to be found Sherciiokpas, Sherdukpen,' 
Tembaiigias, Klioas, Akas, Mijis, Miri Akas, Daflas, 
Apa Taiiaiigs and Miris, all differing in language, 
custuin and dress. . . . The' Western tribes are 
peaceful and well dispos(3d to us. The Daflas and 
Apa Tanaiigs ar<3, however, 'inclined to be truculent 
and it is impossible to tour in their country without 
an escort'’. 

The conifers {liscussed in the paper are Pvmis 
exciisa, P. longijolki (in extensive, pure forests), Abies 
ilelaragi\ in pure (irops on the northern slopes of Piri, 
between IhOCIU ft. and 10,727 ft.; its home is in 
Szechuan. China, this being a new record of its 
presence in Assam. Associated with it are species of 
Ehododemiron,^ oak, etc. 

Perhaps the most interesting of the investigations 
carried out are those recorded in connexion with 
Pimis cxcclsa. This conifer occurs in two places only 
— the Tcnga valley in the west and the Apa Tanang 
country to the east, two localities which are some 
lot.} miles iipart. In tlie Tonga valley the climate is 
dry, and ilie trt'e nourishes at bedweeii 5,000 ft. and 
0,000 ft, R«\!ieneratiou of the P. e.rcelsa is veiy satis- 
factory if protection from tire is afforded. 

most in{.erestiug iulbrrnation with reference 
to this speci(‘s (‘omt‘s from th<‘ Apa Tanang country. 
ii«‘re tht“ raisifail is miuli higher, th(‘ elevation being 
0,OlH>™7,ooo ft. Tlie tree reaches a great size, 150 ft. 
in height with a giilh of 14 ft. Tlie wood of P. excelsa 


is used largely by the Apa Tanangs as fuel and for 
building material. 

The most striking feature of this valley is the fact 
that the pine growls pure on the inner slopes only of 
the bowl, and pine trees are not found beyond the 
lip. On all sides the evergreen forest is apparently 
encroaching upon the pine, and dead pine trees can be 
seen emerging high above the evergreen forest on 
the inner side of the lip. A meticulous search in the 
pure pine forest failed to reveal a single seedling, 
showing that the pine seed cannot germinate and 
develop in the present conditions. It seems as if the 
pine is a remnant of a very large area of pure pine 
which is slowly dying out. In any event, it is clear 
that the Quercus-Michelia-Acer hylium is advancing 
upon it and will eventually prevail. This view is 
confirmed by certain of the Apa Tanang’s elders^ 
who told Dr. Bor that the area under pine has 
decreased even within their time, and that their fore- 
fathers had come to the same conclusion as that 
outlined above, and had as a consequence with 
considerable foresight ordered the tree to be raised 
in plantations. Seed is broadcast on hoed ground 
and the area protected from fire. 

In the Zhob country of the Baluchistan frontier, the 
Sheranis attach equal value to the Pinus gerardiana 
both for its seed and timber, and endeavour to protect 
these forests from fire. But Dr, Bor’s account of an 
aboriginal tribe successfiiiiy raising plantations by 
the cheap measures recorded must be unique. 


Broadcasting in India 


T he growth of radio broadcasting during recent 
ytvirs has been so marked that in most of the 
larger European coiiiitries, in the United States of 
Anierir^a, in Australia and in Canada, the number of 
registered listeners exceeds five per cent of the 
population. Actually, tlie miniber of licensed 
listeners in Gn^at .Britain £uid Kortliern Ireland at 
the end of lh34 amounted to about 15 per cent of 
the popnlation. in India, lioivever, its popula- 
tion of inorc' tluin 350 nii {.lions, the number of 
r(\gistered iisteners is less than 12,000, or about 
0*003 |ier cent. Tliis fact, with many others illus- 
trating the vi‘,r\' <i(‘mentary stage attained by radio 
liroai [casting in India, is giiim in a paper by Mr. K. 
Sreenii'asan entitled “Development of Nation- 
wide Radio Broadcasting in India”, published in 
Electrotechndcs .for April 1935. 

After, reviewing the ideals and objects of a national 
broadcasting service in any country, Mr. Sreenivasan 
discusses the status of broadcasting in various parts 
of the world, illustrating the main facts with a useful 
table of statistical data. He thenTQ'Sses on to the 
consideration of a broadcasting scheme suitable for 
India to replace the three existing transmitting 
stations. The suggested scheme involves the in- 
stailation of about five national transmitting stations 
and sixty regional stations, with an additional five 
short-wave transmitters for international long- 
distance broadcasting. The proposed distribution of 
these stations is illustrated by a map, and the scheme 
is considered to be adequate to serve all interests 
and requirements, having due regard to the various 


languages involved. In the matter of power allocation, 
each of the national transmitters would have 250 kw, 
in the antenna, the regional stations would vary 
betw^eeii 25 kw. and 75 kw., wiiile the short-wave 
stations would be of 50 kwn rating. This gives a 
total power of nearly 5,000 kw., or about one watt 
per square kilometre for India, as compared with the 
existing figure of about 2*3 w’atts per square kilo- 
metre for Great Britain. 

With regard to the distribution of receiv^ers, Mr, 
Sreenivasan considers that, owning to the low^ standard 
of living prevalent in India, particularly in rural 
districts, there is no satisfactory alternative to 
community owmership of receivers and community 
listening. Even so, it is estimated that some 31 
million receivers wu'll be required as an immediate 
objective. 

The paper then proceeds to a consideration of the 
outline of an organisation of an autonomous public 
utility type for the provision, maintenance and 
operation of this national broadcasting service. It 
is suggested that a central broadcasting council 
.should work under a Minister of Communications, 
and in co-operation with a number qf provincial 
broadcasting commissions. Further/ sections are 
devoted to proposals for financing tfie project and 
to the policy underlying the programmes to be pro- 
vided. In conclusion, the author modestly expresses 
the hope that his paper will help, to create a correct 
perspective of the vast problem involved in the 
matter of broadcasting in India, and will provoke 
reasoned discussion on this national question. 
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Studies of Nematocysts 


TN a work of 700 pages de la i 

I Zoologioire de Wimereux, 10 and li. i-a 

125 frs. each) Bobeit Weil with special < 

his detailed observations on the c I . P j 

description of a nematocyst ai ^ gjQged by an 

a cirohar opening narrow end ciosea y 

operculum, and here the wall ; the 

tinuous with the tube enclosed m the cap , 
basal part of the tube is g®f and both 

the distal P«'’’VT™’^nTthetimer surface numerous 

parts of the, tube have on tbo is dis- 

spines inserted m groups of three 

charged tlirough the usually demonstrable ; 

remains of *be_op®r^'^“ . capsule is 

at the smne time the ^^Wn e^elled. The author 
lost, for its contents hay Ji'she of the nemato- 

describes the wide AWonaria to 1-12 

cysts, from 6 p m teng i I S ^ Hahsfemm*- 

mm. m length in ^ P -i-ymps of nematocysts 

f ss 

connexion is jg aot by its unbending, 

that the discharge for by retarding 

like a be followed 

S”,;.JSS«. iS undtotarsed „«.alo«y.t 


i. in . «« f {Kssr'Sd ».;« “p 

swelling of the presence of Ihud which 

development of nema ^j * example, in the 

tions of the 

Lucemaridie, ^7°® f ^ubumbrella to the tentacular 

at the edge of ..^oevsts appear to rmnain 

knobs. 4W thre.i hundred pages 

fuiictional »f'if®“‘*'‘^^7nsideration of the tax-ononuc 
are devoted to a ■ ► ^ ^ enseinlile oi the 

value of the cnni°Xnl bv r,b-tieular spe<-ies of 

nematocysts ^iie ttviniLoblasiea. eou- 

cmlenterate. In ^^^?“;fol”nnl heteroszeueous group, 
sidered to be “/f ^i^^Usents not a prhnitivo 
Weill considers ^.7,* Icx^ genera, nn.l should bn 

butoneofthe mostcomphx gcn^^^, 

placed near to ^ u _ ^ distinction Ijetweeii the 
cnidome confirms ^bt ' t'vmnoblasteu. and 
Milleporid®. ?^bich are al ud to i 

theStylasterid®,wluA uc nuujn 

Incidentally, *be ® nf a di.schnrged neinido- 

observation that the 

; cyst of can approximate more to 

. their cnidome to bcjT™7 Antlawon. Ale.vouaria 

i to Hydrozoa than ■ , " o different from that. 

I have a Immygenwm ^ j citidonu- on 

; 7. »d »„U 1, ..is. 

i ta,«p.d. »o»y d iX“ro.i"S-« 

P extensive bibliography and an iiuax 

t and sXcics referred to in to work. 


British Association at Dublin in 1835 


Id at Sn toin? the week beginnmg 
^ So Ss? The president was Dr. Bartholomew 

772 1837') provost of Trinity College, Dublm, 
Lloyd (l772-183<),prov 0,^^ the Eev. 

Jr'LI (11) cS„S"«d MiUlogy , (III) «eo. 

Physics , (ii) /ta 7\ 7onlo2'v and Botany ? 

If js; 

s:i, kS” ig»«. Mfn. “'>“*•• 


Murchison, Reimie,_babme,\\ la. to . 

and Eaton Hodgkinson. ^ Wiirnin Smitlu 

University conferred d(3groes upi ^ 

Sir Thomas Brisbane, Prancis Bail.s , 1 ml. M'-n 

^^bffictef mports of to proceedings were eommnni- 
caSd to the editors of the urih.; 

and to daily papers mXt g 

meetings. Perhaps the liveliest reports of tin 

were those puhlitod in to »»; 7X'a-e'‘> to’ 

1835, and succeeding X l-Itiou of the 

extracts have been taken. The first ii ,,.i^.,.d 

report said : “The British Association has ‘ 
as we anticipated, a great a(3ces.sion 1° ' . . 7^ 

in Dublin, though , ^"’‘ .lulies 

have been detained by their Parhainon Iniv did y 

and by to Assizes. Still so ra.my 1- 

sented themselves that the local oouncil 
pelled to place some restrictions on ft'^mmsion an 
to refuse, vmless under special circnmstancop., all 
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applications made after Wednesday, the 5th of 
August, by persons residing in Dublin. ... The 
arrangements made by the reception committee were 
excellent. . . . Accommodations were provided for 
a great number of guests within the walls of the 
College, and arrangements made for their break- 
fasting and dining together in the College Hall, by 
which the intercourse between the members has 
been greatly facilitated. , . 

On Saturday, August 8, the Examination Hall of 
Trinity College was crowded, “Sir John Ross, Sir 
John Franklin, Dr. Coulter, the recent explorer of 
Mexico, Dr. Dalton, Dr, Roget, Professors Babbage, 
Powell, Murchison and many other eminent men, 
were among the crowd, evidently enduring some 
ineonvenienee, that they might gratify the curiosity 
they had excited. . . .In the list of names of members 
admitted on Saturday were to be found men of 
every creed, sect and party- — Protestant clergymen. 
Catholic priests, and dissenting ministers — all anxious 
to gain a respite from agitating controversies, and 
enjoy a week’s repose on the neutral ground of 
science. Visitors streamed into Dublin by the 
packet boats on Monday morning but by about 
eleven o’clock the whole of the Sections were in 
working order. The General Meeting of the Associa- 
tion took place in the Rotunda where Dr. Lloyd 
delivered his address and Prof. Hamilton read a 
report. The last function was a farewell dinner 
given by the Provost and Fellows of Trinity College 
to the Lord Lieutenant, Lord Musgrave, and 300 
of the members of the Association. Just before 
the dinner Lord Musgrave conferred a knighthood 
on Hamilton, remarking in his speech, ‘This is an 
exercise of one of those prerogatives of royalty, of 
which I am here the representative, most grateful 
to myself — most in unison I feel assured with the 
wishes of that august sovereign on whose behalf I 
act. . . . This act does not so much confer distinction, 
as place the royal, and therefore national, stamp upon 
that distinction, which has been acquired by personal 
qualifications and individual executions.’ ...” 

In his summing up of the meeting, the corre- 
spondent of the Athenaeum wrote : “The meeting 
of the Association is now over and before we proceed 
to draw up a record of its proceedings we must say 
a few words on the general results of the week, and 
the impression left on our minds. On former occasions 
hospitality has been shown by the residents of the 
pfece of the assemblage to the way-faring visitors, 
and the business has preserved the ‘even tenor of 
its way’ ; but in Dublin, notwithstanding the un- 
usual quantity and cpiality of the scientific communi- 
cations, business has been positively perplexed by 
the joyousness and festivities of the occasion. ... 
Setting aside the distraction of mind incidental to 
the crovrding together so much business . . . the 
vast number of all classes and pretensions who have 
joined the Association, and flocked to its halls, 
cannot have but disturbed the march of the proceed- 
ings, Imagine the Rotunda — a room capable of 
accommodating from 1,500 to 2,000 individuals— 
thronged to excess on some of the hottest evenings 
of this hot and cometary season : the ladies flirting 
and fanning ; the gentlemen casting one eye upon 
Science and another upon Beauty; and the whole 
(saving the reader’s presence) mopping and pufiing 
and ready to drop with exhaustion and fatigue. . . . 
Even in the Sections themselves, the scientific men 
were not left in peace ; both sexes were eager to 
attend them ; and the ladies, as they could not be 


in the whole at once, made the best of their case by 
crowding in shoals to that particular section where 
the business was of the most abstract and recondite 
character. . . . The admission of ladies at the 
Sectional meetings, in direct opposition to the 
standing rule of the Association, is so manifestly 
calculated to destroy the efficiency of the Society, 
that we trust that there will be no repetition of this 
impropriety”. 

The treasurer of the Association in his report said 
that the receipts of the preceding year in Edinburgh 
were £1,626, while in Dublin they amounted to 
£1,750. It was very gratifying to be able to state 
that grants for the advancement of science of £1,700 
had been placed at the disposal of the committee 
in 1835. 


Educational Topics and Events 

Cambkidgb. — ^F. R. Farrington, of Sidney Sussex 
College, has been appointed University demonstrator 
in zoology, and Dr. R. Knox and Dr. G. P. McCullagh 
have been appointed University demonstrators in 
pathology. 

The Marmaduke Shield Scholarship for 1935 has 
been awarded to G. W. Harris, of Emmanuel College. 

The offer of the Rev. J. H. T. Perkins, to give to 
the University a sum for the establishment of a 
Michael Perkins Fund, the interest of which is to be 
employed in making grants to young graduates 
working upon the natural history of animals, has 
been gratefully accepted. 


Dr. Margaret S. Smith has been appointed 
lecturer in agricultural chemistry and physios at the 
Horticultural College, Swanley, Kent, and will take 
up her duties in September. 

The University of Durham Act, 1935, which has 
now received the Royal Assent, sets up the following 
body as the University of Durham Commissioners 
for making Statutes for the University and its 
constituent divisions and colleges : The Rev. F. H. 
Dudden (chairman) ; Countess Grey ; Sir W. Ross 
Barker ; Prof. J. H. Priestley ; Mr. C. Williams ; 
Dr. G, R. Murray ; Dr. T. F. Sibly ; and Dr. A. 
Wood. Mr. A. C, Dawes will act as Secretary to the 
Commissioners. 

The New South Wales Ministry of Public Instnxc- 
tion in its last amiiial report gives information on 
the progress of its system of correspondence teaching, 
a system which some authorities in America would 
adopt in certain sparsely populated areas. The 
average enrolment of pupils taught by correspondence 
was 5,300 in primary and 210 in secondary grades, 
and the system, begun fifteen years ago, is reported to 
be still meeting with marked success. The provision 
of secondary education up to the intermediate stand- 
ard was a new development, the outlook of which is 
promising. In each section of the primary depart- 
ment a special class of backward pupils receive 
special treatment. A weekly half-hour broadcast 
from the correspondence school is a feature said to 
be much appreciated and is used for answering 
questions. Associated with the system are voluntary 
donations by the pupils, amounting up to date to 
more than a thousand pounds, towards certain 
charities for the benefit of children. 
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magnetisation at a high temperature and of erystalli.sa- 

Societies and Academies tion on the form of thermomagnetk- curves. Tchk.nii 

Da-Tchang and Li Houoxg : Tiie precipitation of 


Paris 

Academy of Sciences^ June 24 (CM,, 200, 2129-2250). 
Alfred Lacboix : The tectites of Indo -China with- 
out figured forms. These are not large drops of glass 
shaped by fusion in the course of their fall, but the 
debris of larger blocks, probably fractured by shock 
on striking the ground. Georges XJbbain, Pierre 
Weiss and Felix Trombe : A new ferromagnetkr* 
metal, gadolinium. The specimen of gadolinium 
used was pure except for 0-7 per cent of silicon and 
0*03 per cent of iron. This metal is ferromagnetic. 
The absolute saturation reached 253-5 c.o.s. units, 
that of iron being 221*7. The Curie point is 16° C. 
Lucient Cayeux : The constitution of the Senonian 
phosphates of Egypt. Jean Baptiste Senderens : 
The catalytic decomposition of the monobromo 
derivatives of fatty hydrocarbons. The alkyl bromides 
behave similarly to the chlorides, except that the 
temperatures required are higher. Georges Durand - 
\hEL was elected a member of the Section of Geo- 
graphy and Navigation, in succession to the late 
Ernest Fournier. A. Kulakopf : Some theorems 
connected with Burnside’s problem. Antonio 
Monteiro : A class of Fredholm nuclei developable 
in series of the principal nuclei. Henri Mineur : 
The absolute magnitude of B stars with emission 
lines. The results of the analysis show that these 
stars do not differ from the ordinary B stars from the 
point of view of their absolute brightness, the emission 
arising from the large extension of their atmospheres. 
Maro de Hemptinne and Jean Savard : The 
ionisation potential of the nitrogen molecule. The 
method of electronic shocks has been utilised and 
the apparatus calibrated with argon and mercury. 
The energy of dissociation of the molecule Na calcu- 
lated from the results, 6-72 volts, is in good agree- 
ment with the 6 -8 volts deduced by Henry by another 
method. Nicolas Stoyko and Raymond Jouaust : 
The velocity of propagation of short radio-electric 
waves. FRANgois Croze : The general formulae of 
refraction of a light pencil. Yeu Ki-Heng and Yeou 
Ta : A new method for studying the corrosion of 
ahiminium by soda. The metal is attacked by dilute 
soda solution in the presence of sodium tartrate, 
and the reaction followed by measurements of the 
rotatory power. A higher accuracy can be obtained 
by following the rotation than by the usual loss of 
weight method. M. Mahmoud Ghali : A method 
for measuring the velocity of fall of spheres in a 
viscous liquid. A photo-electric cell in conjunction 
with an electrical recording apparatus is used : the 
time can be measured to 0-001 second. Andre 
PiGNOT and Hubert Gaudry : The useful surface 
of the membranes of pressure regulators. Leon 
Artsimovitch, Igor Kourtschatov, Leon Miccov- 
SKii and Pierre Palibin : Concerning the capture 
of slow neutrons by a nucleus. Igor Kourtschatov, 
Leon Nemenow and Ivan Selinow ; The artificial 
radioactivity of ruthenium bombarded by neutrons, 
R. Gregoire : Bragg’s curve of the H-rays. A. 
Pebrbt and R. Perrot The cryoscopy of mixtures 
of nitrogen peroxide and bromine. No evidence 
could be obtained for the existence of the compound 
NOfiBr. Marcus Brutzcus : A method for cal- 
culating a priori the calorific power of a technical 
combustible. The method is based on the quantity 
of oxygen required for complete combustion. A. 
Michel and Georges Chaudron : The influence of 


titanium as phosphate. Det ermiriat ion of Gie eorr * ivt 
acidity for complete precipitation of litaiiiiiiri as 
phosphate. Clement Duval: A ne\v_ nitahud fur 
studying complex compounds. A modiiiod mot hud 
for the study of the migration of ions imdvY - 

of an electric field can be applied to llit‘ exaiuinat luii 
■ofv^#mitis"' complex compounds. Examples uf the 
•fesrnts obtaineci are given. Edmoxd GitiLurr : End 
acetobromide. L. Domange : The act ion spurn 
on some, metallic fluondV-.s. Th<' results cd i'xperi- 
ments with t,he fluorides of sii\m\ /n’rtgmid lead are 
given. Paul B.rasseur : Study of 
phosphate. Description of the pnparation 
parties of anhydrous FePOi. Henri Moureu ^^I 
Clement Hamblet : The mcH-hanism of tise C"' 

between liquid ammonia, and la.iualuni pennudihtritir. 
The experiments show that in TaClr, two of the atoms 
of chlorine are more readily removed than the 
remaining three. Pieuke Tiu^nel : The idtictrie 
moments of isobiityl, isopropyl and })henyl ciiloro- 
SLilpliites. G. Darzexs and xVndrh Lkw : A new 
method of synthesis of derivatix e^ of hydro]da‘nan- 
threne and phenanthro!u<' liydi'fH'arhons, IMarcel 
Godchot and Max Mcjusserox ; Some derivativt's 
of 1, methyl. 2,cyelopentaiunic‘ and of I ,mtahyL2,c.y- 
clopentanol. OEORcms Bruhat anti Lot is Weil : 
The measurement of tht‘ udation ot tla^ plane of 
polarisation in obihiiic cry.dallint* ndVat-t ion. An- 
tonin Lanqxjine : New te<jtoid«* am I slmtigrapiiical 
observations on the zone of folding t>f Au]>s (\’ar). 
Andre Demay : The aiternatiiig or simultaneous 
action of magmatic and dynamic phenomena in the 
northern Cevemies. Lons Dang ear n and Charles 
Batard : The conglomerates inter] >t')st‘d in the, 
Brioverian schists, to the north of tht^ Coevrons 
(Mayenne and Sarthe), and the nature of the cado- 
mian movements. CIilbert Mathieu ; The tertiary 
faults of Vendee. Marcel Geslin : The influence 
of a current of warm water on the air and radon 
dissolved in a cold water. V. Frolow : The annual 
component (pluviometry and hytirometry in the 
Argentine). Alexandre Dauvtltakk : Study of the 
terrestrial field, of the atmos|)heri<‘ ionisation and of 
the vertical current at Scores]>y Houiid during the 
polar year. Mlle. Madeleine FHiAx^r : The jugal 
dental type of Pteromys .nng/npuv. lle. i\rADELEixE 
Fourcroy : Modifications of the insiu*^ion^, of the 
rootlets in wounded roots. IhERRK I/otkl and 
Ray'mond Chaminade : Tiie oxido-re<luct ion potmitial 
of ^ flours. Serge Tchakotine : 'Physio1ogi<^al 
researches on the Protozoa mudu by mt'ims c»i' 
the ultra-violet micro]Hmetiire. .Ikan Kipert 
and Olivier Gaud in : The ndaiive toxicity of 
pyrethrines I and II, Etienne WriijN*" ' and 
Albert Ginglinger .- The eharaetiTs of the 
intermediate sexual forms obtained {.‘xperinif^ntallj' 
in the embryo of the fowl. Paul Cristol, 
Raymond ■ Seigneitrin and Jean Fourcade : The 
absence of dissociation of thiourea and substituted 
thioureas in dilute aqueous solution, 

Amsterdam 

Royal Academy [Proc,, 38, No. 6, June 1935). 
W, H. Keesom, J. Mazur and J. J. Meihuizen : 
The vapour pressures of solid kry|'>ton. Measure- 
ments between 78° and 116° K. and their comparison 
with the, ..theoretical formula. W. H. Keesom and 
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C . J . Matthijs : Measurements on thermoelectric 
forces from 17-5° down to 2*5° K. Extension of 
previous work to other alloys and lower temperatures. 
W. H. Keesom and C. W. Clabk : The heat capacity 
of potassium chloride from 2 *3® to 17° K, Measure- 
ments for the purpose of testing whether the rapid 
fall of the 6 values for silver at lowest temperatures 
is due to the heat capacity of the conduction electrons. 
H . R . KRtiYT ' and Tbws Kbuyt : Investigation on^ ■ 
positive and negative carbon surfaces by adsorption 
>f thorium B. The results indicate that OH ions 
form the surface of positive carbon and COOH that 
3f negative carbon. B, Dubois : On the gibbon-like 
appearance of Pithecanthropus erectus. While possess- 
ing many gibbon-like chamotensticsy Pithecanthropus 
erectus Blh the previously vacant place between the 
Anthropomorphae and man as regards cephalic 
coefficient. J. Wouda : A new type of colorimeter. 
An apparatus , which determines the re -emission of a 
coloured surface and automatically calculates the 
colour point. J. F. Schouten : Foundations of a 
quantitative four-colour ' theory ( I). H. Bulthuis : 
The spectrum of CO + . Rotational analysis and 
perturbations of the bands. C. , Visser : 

On the angular derivative of univalent functions (2). ' 
C, S. Meyer: Integral representation of Lommel 
and Struve functions (1). W. van Tongerbn ; 
Chemical analysis of rocks from Pulu Berhala. 
Analyses of the rocks described in the next paper. 
J. Druif : On rooks from Pulu Berhala (Malakka 
Strait). J. OuDMAN : Food reception and transport 
by the leaves of Drosera capensis, L. The growing 
leaves of this insectivorous plant do not form albumen 
from their food. Ida Lityten : The periodic develop- 
ment of Iris reticulata. J. B. Thomas : The regulation 
of the breathing of Lumbricus, Oxygen consumption 
of worms in atmospheres of diminishing oxygen 
concentration was determined for normal specimens 
and for worms the haemoglobin of which had been 
destroyed by carbon monoxide. H. de Jong 
and A. Gallinek, : On surgical catatonia. The 
position of the surgical brain lesions which lead 
to catatonia in cats was determined. 

Brussels 

Royal Academy {Bull. Classe Sci., 21^ No. 6, June 
1935). L, Godeaux : An observation on the rational 
correspondences between two algebraic surfaces. 
J. E. Verschaepelt : The relation between the 
coefficients of the Ettingshausen and Nernst trans- 
verse magnetic effects. A discussion of papers of 
the same title by Mile. Dupont. E. De Wildeman : 
Adventitious buds in Hmmanthus. P. Mortier : 
Molecular polarisation and association of ethyl 
alcohol in various solvents. ' Measurements of the 
dielectric constant of solutions of ethyl alcohol in 
benzene, carbon tetrachloride, hexane, heptane and 
carbon disulphide. L.- Marton : Electronic micro- 
scopy of biological objects. Description of apj)aratus. 
M. H. WuYTS and Mlle. A. Lacourt : The con- 
stitution of the thiohydrazides. These compounds can 
be methylated both at the a or p nitrogen atom and 
at the sulphur atom. A. De Waele : Researches on 
the migrations of the Cestodes (5). Study of the 
infection of the definite host by the hydatic larva. 
M. and R. Bouillbnne : The soluble sugars in 
Mercurialis Perennis^ L., (2). Nature of the soluble 
sugars and their respective amounts in the two sexes.: 
P. Dustin: Note on the comparative histology of 
the splenic arterial coatings. Histological experi- 


ments . to determine the^ function ■ of the ,, arterial 
coatings. F. Cobin : Discovery of a spilitic' series^ 
and of pillow- lavas in Hesbaye. 

Melbourne , 

Royal Society of Victoria^ June 13. Helen T. Pater- 
son : Notes on plant remains from Narracan and 
Darlimurla, South Gippsland. Edwin Sherbon Hills : 
A noteworthy specimen of Spaniodon elongatus, 
Pictet, from the Upper Cretaceous of Mount Lebanon, 
Syria. The specimen described shows the caudal half 
of a small fish ( T Spaniodon fry) lying in the abdomen 
of a large individual of Spaniodon elongatus. It is 
argued that the small fish was .swallowed by the 
large, and when fossilised, .was lying .with its anterior... 
parts digested, in the stomach of the Spaniodon. 
The' contents of. part of the intestinal tube of the. 
latter are also fossilised, and it is thought that this 
tube must have been, relatively, small and straight. 
The feeding habits of Spaniodon , as indicated by this 
specimen and by its large teeth, are considered to be 
incompatible with its taxonomic position in the 
Engraulinae. 

Vienna 

Academy of Sciences^ May 16. Jovan JuBi^id : 
Contribution to the knowledge of Bryophyllum 
tuhiflorum, Harvey. Wolf Johannes Muller and 
O. Hbring : Theory of passivity phenomena (27). 
Time phenomena in anodic polarisation at smooth 
platinum in 2iV sulphuric acid. In this polarisation, 
the pore surfaces fix’st become coated with oxide, 
oxygen being evolved only at a subsequent stage. 
Georg Holler and Walter Maass : A component 
of Baeomyces roseus, Pers. A lichen acid, CigHigOg, 
is described. Alexander Kohler : Optical in- 
vestigations on symthetic mixed members of the 
felspar group. Fritz Kerneb-Marilaun : Studies 
on the winter temperatures in alpine zone seas of 
the Keuper period. Armin Dadieu and Hans 
Kopbbr : Raman spectra of HSD and NDg. The 
Raman spectrum of HSD consists of two lines of' 
frequencies 1880 and 2585 cm."*'^, which correspond 
with those of the spectra of DgS and H^S respectively. 
The spectrum of NDg consists of four lines of fre- 
quencies 2341,- 2399, 2500 and 1588 cm.”^, the relative' 
intensities being 5, 5, 3 and 0 (?). Armin Dadieu 
and Wolf Engler : Raman ■ spectra of SeH. 2 , SeDg 
and SeDH. The spectra of SeHg and SeDg consist 
each of a single strong line, the frequencies being 
2312 and 1665 cm.~^ respectively. : These compounds 
should yield at least twO' Raman -active' frequencies, 
the appearance of only one being explained by a 
valency angle of about 90°, The two lines of the 
spectrum of SeDH have the frequencies 2313 and 
1671 cm.-^. Karl Mayr : The position of the first ' 
positive null points of BesseFs functions of the first 
type. Robert Willheim and Charlotte Fbisgh : 
Chemistry of crab glycolysis (I). Boiled crab juice 
contains factors which exert a reducing action, so 
that they disturb oxidative reactions . Otto Kollbr : 
Note on a zoological research expedition to the 
mountains of north-western Asia ' Minor. Odomab 
Gugenbergeb : Stratigraphical position of the 
cephalopod fauna of the Gasale Mountains, Palermo . 
Emil Abel and L. Blumenxranz : Oxidation of 
oxalic acid by iodic acid when the stationary con- 
dition of the intermediate product is disturbed. 
Alexander Rollett, Nikolaus Kunzelmann and 
Magda Balog : Investigations on azo dyes. 
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Forthcoming Events 

[Meetings marked with an asterisk are open to the publie-'\ 
Sunday, August 11 

British Mhseitm (Natural History), at 3 and 4.30. — 
'■ Dr, . J. Smart : . “Insects”.*, 


National Eadio Exhibition, at Olympia, August 14-24. 


Official Publications Received 

Great Britain and Ireland 

Forestry Commission. Fifteenth Annual Report of the Forestry 
Commissioners for the Year ending September 30th, 1934. Pp. 102 + 

6 plates. (London : H.M. Stationery Office.) 2s. net. 

The Academic Assistance Council. Second Annual Report, 20th 
July 1935. Pp. 14. (London: Academic Assistance Council.) 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1600 : Combined Index to the Technical Reports of 
the Advisory Committee on Aeronautics 1909-10 to 1918-19. Com- 
piled by H. J. Sayers and G. B. Wardle. Pp. 162. 8s. net. No. 1645 : 
Report on Puss Moth Accidents. By the Accidents Investigation Sub- 
committee. Pp. 32+15 plates, l5.9d.net. (London: F.M. Stationery 
Office.) 

The Royal Society for the Protection of Birds. Forty-fourth Annual 
Report (January 1st to December 31st, 1934), with Proceedings of 
Annual Meeting, 1935. Pp. 54. (London : Royal Society for the 
Protection of Birds.) 

Leeds University : Department of Pathology and Bacteriology, 
Annual Report, by Prof. Matthew J. Stewart and Prof. J. W. McLeod ; 
with Abstract Report on Experimental Pathology and Cancer Re- 
search, by Prof. R. D. Passey. Pp. 17. (Leeds: The University.) 

London Museum Catalogues. No. 1 : London and the Vikings. 
Pp. 55+10 plates. Is. net. No. 3 : London in Roman Times. Pp. 
211+61 plates. Paper, 2s. net; cloth, 2s. 6d. net. No. 6 : London 
and the Saxons. By E. E. M. Wheeler. Pp. 201+21 plates. Is. 6d. 
net. (London: London Museum.) 

Bericht fiber die 11 Versammlung der Internationalen Fdderation 
Eugenischer Organisationen, Konferenzsitzungen vom 18 bis 21 Jiili 
1934 im Waldhaus Bolder, Ziirich, Schweiz. Pp. 84. (London : Inter- 
national Federation of Eugenic Organisations.) 

British Standards Institution. British Standard Specification for 
Laboratory Incubator, Water Bath and Oven Thermometers. (No. 
619-1935.) Pp, 10. (London : British Standards Institution.) 2s. net. 

Memoirs of the Cotton Research Station, Trinidad. Series A : 
Genetics. No. 9 : (a) Some Interspecific Hybrids in the Genus Gos- 
sypium, (b) A Hybrid between G, Davidsonii and Q. Sturtii. By A. 
Skovsted. Pp. 28. 2s. dd. No. 10 : (a) Homologous Genes for Antho- 
cyanin Pigmentation In New and Old World Cottons, (b) A Third 
Series of Experiments with the Crinkled Dwarf Mutant G. barbadense 
L. — The Cross barbadense crinkled x Jiirsiitum crinkled, (c) The 
Inheritance of Brown Lint in New World Cottons. By S. C. Harland. 
Pp. SO. 2s. 64. (London : Empire Cotton Growing Corporation.) 

First Report of the Commissioner for the Special Areas (England 
and Wales). (Cmd. 4957.) Pp. viii+106. (London : H.M. Stationery 
Office.) 2s. net. 

Economic Advisory Council. East Africa Sub-Committee of the 
Tsetse Fly Committee : Report. (Cmd. 4951.) Pp. 56. (London : 
H.M. Stationery Office.) Is. net. 

The Animal Year Book. Vol. 3. Pp. vi +182+8 plates. (London : 
University of London Animal Welfare Society.) 2s. 64. 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1624 (T, 3451) : Tests on Models of Armstrong 
Whitw’oi'th Fonr-engined Monoplane. By W. L. Cowley, Dr. R. 
Warden and G. A. McMillan. Pp, 13+4 plates. 94. net. No. 1630 
(T, 3448-3551) : Abstract — An Application of Matrices to Oscillation 
Problems. By Dr. W, J. Duncan and A. R. Collar. Pp, 5. 44. net. 
No. 1631 (S. and 0. 598) : Forces and Moments on a “Puss Moth” 
Model. By A. S. Batson. Pp. 5+16 plates. 64, net. No. 1643 (Strut. 
201) : Approximate Method of Determining Aerodynamic Loading on 
Wings of Monoplane. By A. G. Pugsley. Pp. 8-f-5 plates. 64. net. 
No. 1646 (S. 143, 164) : Hydrodynamic Forces and Moments on a 
Simple Planing Surface and on a Flying Boat Hull. By W. G. A. 
Perring and L. Johnston. Pp. 23+21 plates. Is. 64. net. (London : 
H.M. Stationery Office.) : 

Cambridge Observatory. Annual Report of the Observatory Sjmdi- 
cate, 1934 May 1—1935 April 30. Pp. 4. (Cambridge : Observatory.) 

Medical Research Council. Fifteenth Annual Report of the Indus- 
trial Health Research Board to 30th June 193.5. Pp. ii+38. (London : 
H.M. Stationery Office.) 94. net. 

Technical College, Bradford. Diploma and Special Day Courses, 
Session 1935-1936. Pp. 246+20 plates. (Bradford : Technical College.) 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1632 (T, 3564) : Steady Flow in the Boundary 
Layer near the Surface of a Cylinder in a Stream. By L. Howarth. 
Pp. 56+6 plates. 2s. 64. net. No. 1634 (F.M. 163) : Flow Induced 
by Jet of Air. ^By Dr, H. C. H. Townend. Pp, 3+3 plates. 64. net. 
No. 1635 (T. 3572) : Tests of Aerofoils based upon R.A.F. 34 Section. 
By W. L. Cowley and Dr. R. Warden. Pp. 23+11 plates. Is. 34. 
net. No. 1640 (S. and C. 624) : The Aileron Power of a Monoplane. 
4^ ?• £“Ssley and Dr. H. Roxbee Cox. Pp. 15 +4 plates. Is. net. 
(E.F. 343) : The Influence of Pickling on the Fatigue Strength 
ofDur^u^n. By H. Sutton and W. J. Taylor. Pp. 4. 34.net. (Lon- 
don : H.M. Stationery Office.) 


Other Countries 

Royal Observatory, Hong Kong. Magnetic Eesults, 1934. Prepared 
under the direction of C. W. Jeffries. Pp, 49. (Hong Kong : Govern- 
ment Printers.) 1 dollar. ^ t s , 1 . , 

International Institute of Agriculture. The World Agricultural 
Situation in 1933-34. (World Agriculture : Conditions and Trends ; 
Markets and Prices. Agricultural Policies and Conditions in the' 
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Organisation 

object of industry is to make commodities 

A for the people : one reason for organising 
industry is to make more commodities at a lower 
price so as to raise the standard of living. This is 
the primar3^ purpose for which industry exists, 
though necessarily ev&ry firm must carry out its 
operations at a profit, otherwise it cannot continue 
to operate when its resources have been expended. 
The profit is claimed by capital as a reward for 
the risks incidental to participating in business : 
if there were no such reward, there would be no 
incentive to invest in other than gilt-edged 
securities. Wages and salaries are paid as part 
of the cost of production ; they do not depend 
directly on profits, though in bad times the weekly 
wage-earner suffers lack of employment. A large 
school of modern thought seeks to make labour 
a more active partner in every^ manufacturing 
enterprise and would limit the reward to capital. 
In theoiy the idea is excellent, and where profits 
are good and more or less regular so that new 
capital is easy to obtain, its introduction into 
actual practice is attended with success. There 
are, however, industries and enterprises which are 
liable to fluctuations and therefore contain a con- 
siderable element of risk. These are difficult to 
finance, provide precarious employment and often 
no dividends ; in them the risks and the mis- 
fortunes have to be borne by capital and labour 
alike ; there is hardship to both. 

When such industries are of the magnitude of 
the iron and steel or the cotton industry, the hard- 
ship is widespread, whilst the numbers of the 
workless or partially employed or lowly^” paid give 
them a political influence to express their grievances 
which tends to obscure the real nature of the 
problem and the steps which must be taken to 
solve it, always regarding the problem from a 


of Industry 

scientific angle as influenced by, and depending for 
its solution on, ascertainable facts and circum- 
stances. 

It is to the credit of the present Government 
that much of the real revival which has taken 
place in industry is based on the removal of diffi- 
culties of one kind and another by sound and non- 
political methods, sometimes by means of tariff 
protection or by other form of Government 
assistance, at other times by financial assistance 
in the form of refinancing with cheap money. 

The need for industrial reorganisation to meet 
the changing problems of the day is an obvious one* 
Various schemes for doing this have been put 
forward ; some of them are of a drastic character, 
among which may be included those involving 
nationalisation . 

It must be realised, though the fact is not always 
stated, that the ultimate prosperity of any par- 
ticular firm depends on the individuals who 
manage it, and though they cannot rise superior 
to the bigger economic difficulties caused by world 
happenings, they can do much to mitigate the 
incidence of these. Too much importance may be 
attached to machinery and too little to leadership. 

If it be granted that national prosperity depends 
on the level of industry, then to maintain this at 
a high level requires the elimination of the upsets 
caused by alternate booms and depressions. It 
is agreed that these ought to be preventable and 
that industry requires organising with this end in 
view. Whilst fair competition within an industry 
is essential, it should be possible in certain cir- 
cumstances for an industry to act as a whole, 
either in relation to other home industries or 
when negotiating vrith the competitive industry 
in foreign countries. The subjects which concern 
an industry as a whole are numerous ; they 
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inclnde researciij propaganda, co-operative selling 
and buying, the collection of information and 
statistics, relations with labour, training, and more 
particularly the relations with our own Govern- 
ment in its many branches. 

Such combination is effected by trade associa- 
tions which, as experience is gained, are becoming 
more efiicient, more comprehensive, more powerful 
and of greater use to their members and to the 
State, They have been developed alongside the 
changing conditions in industry. It is impossible 
to anticipate the changes or to provide for them, 
for they follow no rules : the more alert industries, 
which mcidentally are those which are most 
scientific, are able to organise the most closely in 
point of time to the altered conditions. 

It is essential that such organisations are entirely 
free from political partisanship and based only on 
strict ecoxiomie considerations, and the same applies 
to the central organisation, the Federation of 
British Industries, which embraces all the separate 
trade associations as well as individual firms in 
its membership. Primarily formed to deal with 
questions of common interest presented by various 
Government departments during and after the 
War, the sphere of influence and utility of the 
Federation continues to increase, and it presents 
an organisation in advance of anything existing 
abroad. 

Trade associations are purely voluntary, both 
in regard to membership and the decisions taken 
as the result of a majority vote. Recently the 
question has been widely ventilated, partly on the 
initiative of Lord Melchett, as to whether com- 
pulsory powers shoxild be given to them through 
Order in Council, on the supposition that a full 
measure of industrial co-operation cannot he 
obtained through voluntary effort. 

The compulsion of minorities is a principle which 
is so largely alien to British ideas that considerable 
attention has been given to the Bill introduced 
by Lord Melchett in the House of Lords. An 
influential committee was appointed by the Federa- 
tion of British Industries to ascertain the views 
of trade associations and report the considered 
opinion of collective industry: this has been 
largely used in compiling the publication before 
us.’^ On this particular point it is stated by the 
F.B.I. Committee that the procedure of putting 
into force by Order in Council the decisions of the 
majority of an industry, when approved by an 
appointed tribunal and by the President of the 
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Board of Trade, would be an undesirable addition 
to bureaucratic powers. 

It is essential that Parliament should appreciate 
as it has generally failed to do in the past, tha.^,. 
our whole national structure is dependent on 
industry, and that it must assist iiidustr}’ to main- 
tain its efficiency. At bottom, industry must be 
financially sound, working at a profit, well aiif^ 
scientifically managed ; redundancy, overlapping 
and waste must be eliminated. Tliough it would 
be tempting to have powers within an industry 
to force the scrapping of certain plant or prevent 
the extension of another factory where, sufficient 
manufacturing capacity already existed, it is 
widely felt that the undue extension of compulsory 
methods would endanger the freedom of thought 
and action which we enjoy to-day. 

Generally speaking, voluntary methods are prov- 
ing successful ; and although progress by such means 
is often slow%, it can be speeded up very rapidly 
and without formalities when a(3tion is agreed. 
Compulsion by a majority introduces the effect 
of rigidity and would lia.ve xi en’tinpiiig effect on 
leadership. Indeed minorities, wlien progressive, 
are often in advance of general opinion and 
responsible for the new inventions xiiid methods 
which bring prosperity. 

There have been, of course, instances in which 
the failure of a trade to agree has brought in- 
creasing distress to workers and shareholders alike. 
The F.B.I. Committee, whilst emphasising their 
rarity, admits the , necessity of dealing wdth 
these from wdtliout, and suggests a procedure 
involving examination b}^ a tribunal a;ppointed 
by the president of the Board of Trade. Lord 
Melchett, in favouring the a/ppointment of such 
statutory committees, cites the success of the 
Tariff Advisory Committee and considers they 
would enable highly specialised industrial and 
technical problems to be dealt wdth by impartial 
and experienced individuals. 

The .Report, the consideration. give,n to the 
question by the individual trade assoc,iations, the 
addresses given by Lord Melchett to various 
bodies, and those given by others wdio.take an 
opposite view, have served to focus attention not 
only on what is a relatively minor point of com- 
pulsion versus voluntary co-operation, but also 
on the need for organisation within an iiidustr^u 
The importance and the value of co-operative 
effort have been emphasised in no uncertain 
manner, and the realisation that the firms in each , 
and every industry .must act nationally for the 
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good of all rather than iiidividually for the profit 
of the moment is pro ceeding apace . Instances 
multiply where several firms co-operate to make 
a new product instead of each setting up individu- 
ally in competition ; there is evidence that British 
industry is solving the new problems of the day : 


Science and 

The Frontiers of Psychology 
By William McDougall. (The, Contemporary 
Library of Psychology.) Pp. xii+235. (London : 
Nisbet and Co., Ltd.; Cambridge: At the 
University Press, 1934.) 5s. net, 

T he need for re-examining and redefining the 
boundaries of these two fields of intellectual 
activity has been felt more and more in recent 
years, and may be said to have become acute 
with Sii’ James Jeans’s presidential address at the 
Aberdeen meeting of the British Association. The 
incursion of the physicist into metaphysics is a 
new and, to the psychologist no less than the 
philosopher, a most striking phenomenon. Time 
was, not so long ago, when the right of the psycho- 
logist to be regarded as a scientific worker was 
challenged on the ground that his pretended science 
was not science at all, but metaphysics, and no one 
challenged more loudly or more insistently than 
the physicist. There is doubt whether some 
physicists would concede the claims of the psycho- 
logist even yet, but it is certain that they must 
now formulate their challenge in different terms. 

Prof. W. McBougali’s little book is certainly 
well-timed in view of the metaphysical tendencies 
of the new physics. Possibly the author shows a 
tendency to exaggerate the importance of the 
position of psychology. After all, psychology is 
a very young science. He cannot, be said to 
exaggerate the importance of including in our 
scientific account of the ‘mysterious .universe’ 
phenomena which fall within the field of study of 
the psychologist, and his deprecation of the gap ■ 
that has been created between the world of the ' 
new ph^^sics and the world as experienced is at 
least thought-provoking. The tone of the book is 
controversial- — at some points pugnaciously so. 
Possibly also the author makes rather too much 
of inconsistencies in the writings of well-known 
physicists, which are due as much to the inade- 
quacies of our language as to the doctrines of the 
new physics. None the less, the book is one 
which required to be written, and the author has 
presented clearly and cogently a case that required 
to he presented. 


hence perhaps our trade revival, our recovery of 
such export markets as exist in spite of exchange 
and similar restrictions. It remains as the next 
step to carry this spirit of co-operation out into 
the Empire, to build on the foundations of amity 
laid at Ottawa. 


Philosophy 

Among the many interesting problems on the 
frontiers of psychology with which McDougall 
deals there are two of fundamental importance. 
One is the relation between science and philosophy ; 
the other, which is really involved in the first, is 
the place of the conception of causality in a 
scientific universe of discourse. 

With regard to the first of these problems, it 
is very doubtful whether either scientific worker 
or philosopher would accept McDougalFs solution. 
According to his view, science deals with facts, 
philosophy with values ; science aims at know- 
ledge, philosophy at wisdom. Truth has therefore 
a different meaning, and the criteria of truth are 
different for man of science and for philosopher 
respectively. For the man of science, a statement 
or proposition is true when it corresponds to facts, 
and the criterion of truth is the pragmatic one, 
that our anticipations based on the statement 
should be fulfilled. The pragmatic criterion, 
however, has no meaning for the philosopher. As 
concerned with values, he seeks validity rather 
than truth in the scientific worker’s sense. 

It is true that the points of view of science and 
philosophy are different, and when this difference 
is neglected, science may become a day-dream 
and philosophy a nightmare. Some scientific 
workers of the present day— McDougall cites 
Needham, but there are others — seem prepared to 
accept the view that modern science is a figment 
of the mind, representing the world of concrete 
reality as little as a day-dream. McDougall con- 
tends, and it seems to us rightly, that such a view 
of science, physical or biological, is uiitenahle, 
since it involves the negation of the essential 
principle of science itself. The philosopher, how- 
ever, is scarcely likely to accept McDougall’ s 
restriction of his sphere of influence to the realm 
of values. On such a view, logic, ethics and 
aesthetics would he included in philosophy, but 
metaphysics would he excluded. The philosopher 
seeks rationality in the world of fact as well as 
validity in the world of value. McDougall has 
apparently presented us with a view of science 
that might satisfy the philosopher, but would not 
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satisfy the man of science, and a view of philosophy 
that might satisfy the man of science, but would 
not satisfy the philosopher. 

The problem of the place of the conception of 
causality in a scientific universe of discourse is 
clearly one aspect of the larger problem. The 
notion of causality is derived from the human 
being’s experience of his own activity and its 
results. McDougall argues in effect that the 
scientific worker’s distrust of anthropomorphism 
has led him to an impossibly extreme rejection of 
anything in the nature of agency, force, power, as 
concepts which may be legitimately employed in 
the scientific description of natural phenomena. 
He points out that science began in the search for 
causes in the naive sense of the word, and that the 
search for causes is still in a very real sense the 
life-blood of science. 

If such words as truth and causality are to have 
different connotations in science and philosophy 
respectively, it can only be regarded as a grave 
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misfortune, and McDoiigalFs plea for reconsidera- 
tion from a psyohoiogical point of view merits at 
least a sym|)atlietic, hearing. After all, science 
and philosophy are both attempts to give a consist- 
ent and rational account , of hiiiiiaii experience. 
The h 3 rpostatising of abstractions, , with which 
McDougall charges physicists, has as little justifi- 
cation as aiitliropomorpliism, and less than a 
limited and reasonable anthropoiiiorpliism . Human 
experience itself is a fact of the universe ivhicli any 
comprehensive scientific description of the universe 
must include. 

Other fimdamental problems discussed , by 
McDougall, such as progress and value, raise the 
same difficulties as regards the divergence and 
inconsistency of scientific and pliilosopliical points 
of view. One may not always agree with Mc- 
Dougall’s conclusions, but the value of the service 
he has rendered in the form illation of questions of 
pressing urgency for botli science and philosophy 
can scarcely be denied. 


Mathematical Methods in Meteorology 


Physical and Dynamical Meteorology 
By Prof. David Brunt. Pp. xxii-f 411. (Cam- 
bridge : At the University Press, 1934.) 255. net. 

P ROF. BRUNT’S book covers the field that 
links meteorology with physics. The treat- 
ment is mathematical wherever tractable problems 
can be defined, and elsewhere more descriptive. 
As a whole, the hook gives an impressive review 
of the growing success of mathematical methods 
within such an empirical science as meteorology. 
Much of this progress is of a rather recent date 
and a considerable portion of it is due to the 
efforts of British investigators, so that it is very 
much to be welcomed that one of these pioneers 
has now found the opportunity to present the 
whole field of physical and dynamical meteorology 
in text-hook form. 

Let it be said at once that the book is an admir- 
able piece of work, well arranged, sound and clear. 
The chapters on thermodynamics and on tur- 
bulence deserve to be mentioned especially in this 
connexion. They are also more complete than has 
hitherto been the case in meteorological works. 

The following few points of criticism are less 
concerned with the correctness of the book’s state- 
ments than with the questions of what might have 
been included. 

The description of the heat balance of the 
atmosphere seems to imply that the stratosphere 
loses heat to space through the so-called W- 
radiation (mostly wave-lengths greater than 14g) 


without having it sufiieientl}’* replenislied. The 
theory of Albrecht (briefly referred to on p. 105, 
but not accepted) concerning the breaking up of 
the If -radiation band into separate lines at low 
temperature and pressure is the only one to my 
knowledge that mitigates the difficulty, in that it 
makes the upper troposphere the place where 
there is a net loss of radiative heat and where a 
corresponding amount of heat can be received by 
advection and convection. 

. Brunt gives a very good and up-to-date de- 
scription of synoptic meteorological problems. 
The map illustrations , are W'eli (‘fioserq but they 
would have been still more convincing if they had 
been based on a denser network of hind stations 
and as many ship observations as possi,bIe. The 
lack of detail in the maps is, however, partty over- 
come by the reproduction of autographic records, 
■from selected stations, which show. good examples 
of the various kinds of frontal passages. : (On 
p. 320,. by . mistake, autographie records from 
Valencia and Holyhead have been interchanged.) 

Whereas the frontal description of the life-history' 
of cyclones ■ seems to have met with Brunt’s ap- 
proval, this is not the ease with the attempt to form- 
ulate a mathematical theory of these phenomena. 
The reviewer agrees with Brunt in. considering the 
waves of Helmholtz- Wegener (1921) , , and of ,V. , 
Bjerknes (1921) 'as inadequate analogies to .the 
nascent cyclones. Both of these are purely 
gravitational waves in horizontal surfaces of 
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discontinuity on a noii-rotating earth. But it miist orbits of the air particles, periods longer than 
be remembered that the contributions in question 12/sin 9 hours and uni-directional 'wayo-propaga- 
formed only the very first beginning of a general tion. Waves having all these properties seem to 
exploration of all possible small disturbances of be justifiably analogous to the nascent polar front 
an initial state of rest or of steady motion in the cyclones. 

atmosphere. These disturbances have to begin It is to be hoped that the wide field of atmo- 
with the character of stable or unstable waves, spheric wave-motions, with its applications to 
The stable ones remain small and unimportant, tides, polar front and tropopause waves, wave- 
whereas the unstable ones grow larger and more clouds and acoustics will be represented in a later 
intense. Unstable waves with wave-lengths as edition of Brunt’s book. 

long as those observed in nascent cyclones were The reviewer’s suggestions should of course not 
not found until the waves were transferred to a be taken as signs of severe criticism. After all, 
sloping surface of discontinuity on a rotating Prof. Brunt’s book is in nearly all fields so masterly 
globe (Solberg, 1928-33). These waves, of a that it is bound to prove indispensable to all 
composite gravitational-inertial character, also students of dynamical meteorology for many 
show the following features: quasi-horizontal years to come. J. Bjbbknes. 


Kiikenthal and Krumbach's Zoology 

Handbuch der Zoologie: 230 pp., are devoted to an excellent account of 

eine Naturgeschichte der Stamme des Tierreiches. the Hirudinea- which is commendable for its 
Gegriindet von Prof. Dr. Willy Kukenthal. attention not only to general structure and 
Herausgegeben von Dr. Thilo Krumbach. (Berlin morphology, biology and development, but also 
iind Leipzig : Walter deGruyterund Co., 1932-35.) to the neurones and other details of histology. 

(1) Bd. 2 : Vermes Amera, Vermes Polymera, About a third of the 300 illustrations are due to 

Echiurida, Sipuncuhda, Priapulida. Lief. 15. Pp. the senior author, Dr. J. A. Scriban. Appended 
113-240. 16 gold marks. Lief. 16. Pp. 193-320+ is ^ list of rejected names of genera and species of 
xiv. 18 gold marks. Lief. 17. Pp. 241-352. 14 leeches and the corresponding names now con- 
gold marks. Lief. 18. Pp. 161-278 +xviii. sidered to be valid. 

(2) Bd. 3, Halfte 2 : Chelicerata, Pantopoda, The sixteenth part contains the concluding por- 

Oiiychophora, Vermes Oiigomera. Lief. 4. Pp. tion of Prof. E. Bresslau’s account of the Tur- 
96. 12 gold marks. Lief. 5. Pp. 97-192. 12 gold bellaria. Regeneration and regulation, so much 
marks. Lief. 6. Pp. 65-138+6. 10 gold marks, studied in the triclads, ecology and geographical 
Lief. 7. Pp. 193-288. 12 gold marks. Lief . 8, Teil 1 . distribution receive full consideration. A useful 
Pp. 33-96. 8 gold marks. list is given of parasitic Turbellaria and their 

(3) Bd. 4, Halfte 2 : Insecta 2. Lief. 1. Pp. 893- hosts. Prof. Bresslau and Dr. E. Reisinger have 

1036. 18 gold marks. Lief. 2, Pp. 1037-1132. 12 contributed a competent and well-illustrated 
gold marks. account of the Temnocephalida. 

(4) Bd. 5, Halfte 2 : Tunicata. Lief. 1. Pp. 96. In the eighteenth part is the excellent index to 

12 gold marks. Lief. 2. Pp. 97-192. 12 gold the entire volume. 

marks. Lief. 3. Pp. 193-272. 10 gold marks. This second volume, the publication of which 

Lief 4. Pp. 273-400, 16 gold marks. Lief. 5. has extended over nearly six years, is divided into 

Pp. 401-544. 18 gold marks, two halves. The first half, which forms a volume of 

(5) Bd. 6, Halfte 1 : Acrania (Cephalochorda), nearly 1,400 pages with a similar number of figures, 

Gyclostoma, Ichthya. Lief. 2. Pp. 113-208. 12 contains the descriptions of the flatworms,- Ne-' 
gold marks. Lief. 3. Pp. 209-336. 16 gold marks, mathelminthes, Rotifera, Gastrotricha and the 
Lief. 4. Pp. 337-448. 14 gold marks. Bryozoa Entoprocta. The second half is devoted 

(6) Bd. 7 : Sauropsida, Allgemeines ; Reptiiia ; to the Annelida and the Gephyrea and contains 
Aves. Halftel,Lief.2. Pp. 129-224. 12 gold marks, about 850 pages and 860 figures. The volume 

(7) Bd. 7: Sauropsida, Allgemeines; Reptiiia;. has been planned on a scale sufficient to enable the 
Aves. Halfte 2, Lief. 7. Pp. 657-768. 14 gold ■ authors to deal with their respective subjects in a 
marks. Lief. 8, Pp. 769-899 +xi. 18 gold marks, thoroughly adequate manner, and the result is a 
‘ (1) ^"T^HESE four parts complete the second volume of great interest and usefulness, 

^ volume of the U ‘Handbuch der Zoo- (2) Of the five parts of the third volume noted 
logie”. The fifteenth and seventeenth, about above, one (the sixth) is devoted to the account of 
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the Onychophora (Pen|)ate) and the other four 
to some of the orders of Arachnida. . . 

Dr. F. ' Zacher, sTimmarises present knowledge 
of the anatomy j geographical distribution and 
classification of the Onychophora and refers to 
some features of their biology, for example, their 
power of fasting and their mode of locomotion. 
Some reference to the histology of the alimentary 
canal might have been included. The paucity of 
our knowledge of the phy siology of these animals 
emphasises the . interest of the investigations now 
'in progress. 

The fourth, fifth and seventh parts contain 
accounts by Dr. A. Kastner of the Pedipalpi, 
Palpigradi, Eicinulei and Solifugse (incomplete), 
and by Dr. Max Beier of the Pseudoscorpionidea. 
Both authors have given useful and adequate 
descriptions of the anatomy and biology of these 
orders and have contributed new illustrations. 

Prof. Gerhardt contributes in the eighth part a 
useful account of the Xiphosura {Limulus) which, 
however, does not include notice of the interesting 
observations of Carlson and others on the physio- 
logy of the heart. 

(3) Of these parts the first, by Dr. A. Hand- 
lirsch, is on the Hymenoptera and the second, by 
Prof. Meixner, on the Coleoptera (unfinished). 
The treatment of the morphology, natural history 
and classification of the Hymenoptera follows 
the usual lines. In the very brief section on 
physiology we do not find any information on 
the enzymes of the alimentary tract, on visual 
acuity and how bees recognise their own hive, 
or on the observations of von Frisch on colour 
vision, smell and taste in bees. Nor do we 
find any reference to the effects on external 
characters, sex and reproduction produced by the 
parasite Stylops in the Hjnnenoptera in which it 
is present, or to the occurrence of the Pupiparan 
Braula on bees. 

(4) The first and second parts of the fifth 
volume (second half) contain a monograph of 
about 200 pages on the Appendicuiariae by Prof. 
Hans Lohmann, whose studies on these ascidians, 
extending over forty years and including the exam- 
ination of collections from many expeditions, give 
him a special claim to write this account. He 
describes in detail the anatomy, development and 
biology of the members of this class and devotes 
a good deal of attention to the formation and 
structure of the 'house’ of OiJcopleura, to the in- 
going and outgoing currents, and to the basket- 
work which forms the food-collecting mechanism. 
The geographical distribution and the classifica- 
tion (into twelve genera) are carefully considered, 
and in a useful diagram Prof. Lohmann represents 
eight stages in the probable evolution of the 
genera of the family Oikopleuridee. 


The third part begins, with a brief general intro- 
.duction to the natural history of the Thaliacea— 
Pyrosoma, ■Doliolmi and — by Prof. G. 
■Neumann, who has had long, experience in the 
investigation of these fl.oatiiig ascidians. The 
emission of light by Pyrosoma, first seen by Peron 
in 1804, is discus,sed, and the recent work on the 
symbiotic bacteria in .the myce^4ocytes in which 
the light is produced Is carefully set forth. , A 
detailed account of the P^TOSomida .and the 
Cyclomyaria, , in which the development and 
budd.iiig receive particular .attention.,' is completed ' 
in the fourth part. 

In the fifth part the last order of tlie.Tlialiacea 
{Salpa and its congeners) is well described by 
Prof. Ihle, who adds an appendix on t.he aberrant 
genus discovered by the' ChaUmger 

Expedition' and found twdce since, then. . .. 

(5) . Dr. V. Pietsclimaiin provides, in these tliree 
parts, an account of the Cyclostoines wiiich, how- 
ever, will require at least one' .further part for its 
completion. .,, Ninety pages, a dispropo.rt.ionat6 
amount of space, are devoted to the account of 
the structure of the l^rain aiK.l spi.nal cord, in- 
cluding stud,ies of the neurones from the work of 
' Retzius and other neurohistologists. T,!:ie numerous 
illustrations are well, chostm and excellently 
reproduced. 

(0) Dr. Otto von Wettstein completes ' his 
description of . the anatomy of Sphenodon, the 
nervous system, sense organs, alimentary respira- 
tory, vascular, excretory and reproductive s^^stems 
being successively cons.idered. The development 
is briefly sketched, the fossil relatives of Sphenodon 
are discussed, and . what is .loiown of the biology 
of the animal is adequately summarised. 

(7) In these tw^o parts, Pro,f. E. Stresemanii’s 
important volume on the birds is completed. In 
the first fifty pages are discussed the mmij aspects 
of migration, ■ and examples of various kinds of 
migration are describee!. Among the examples of , 
long flights in. migration he states that it appears 
almost impossible that a snipe, CapeUa Imrdwickii, 
should fly without resting, twice m the year, from, 
its breeding place in north Japan to its winter 
quarters in eastern Australia and Tasmania, 
where it lives from September until January. The 
distance between its twm homes' is 5,000 km. and 
. the bii'd has never been found in any intermediate 
station. The .work done on a shorter migration, by 
a moderate-sized . plover, CJiaradrms dominicus 
fulvus, flying from the Aleutian Islands to its 
winter quarters in the Hawaiian Islands, the 
'shortest passage between .which. is' 3,300 km., is 
; represented by about a quarter of a miOion :.strokes' 
up and down of the wings. The bird is estimated to 
■ travel 26 metres a second' and to make two '.strokes^', 
of the wings a second over the flying period of 
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35 hours. Estimates for other birds give periods 
of pauseless flights:' of 40-48 hours. '..The reserves 
available in the body to meet this great demand 
for energy are fat, glycogen and protein, of which 
fat is by far the most important. Writing of the 
heights attained by birds,- the author records that 
two British aviators saw two large birds, probably 
cranes, at a height of 15,000 ft., that a flock of 
rooks was once observed at 11,000 ft. and that 
plovers were seen at more than 5,000 ft. But, 
according to aviators, birds fly as a rule at a 
height of less than 1,000 metres and the smaller 
ones below 300 metres. This part of the work is 
of great general interest. 

A list is given of the helminthes and arthropods 
parasitic in or upon birds and, in connexion with the 
Mallopliaga, a brief consideration of these insects 
as possible indicators of the affinities of their hosts, 
leads to the conclusion that such a method must 
be applied with the greatest care and that at least 
one of the cases cited cannot be supported. 


. The classification which follows contains also 
notes on structure and biology, and is illustrated 
by drawings of skeletal and other anatomical 
features and by photographs of birds in Nature. 

Prof. Stresemann’s volume of 900 pages is a 
well-balanced and exceedingly interesting account 
of the structure and life of birds. 

When the first part of this ^^Handbuch^’ was 
published nearly ten years ago, the work was 
advertised to be completed in five volumes. It 
has expanded to seven volumes, each of which 
except the first is divided into two halves. 
It would be of advantage to many subscribers if 
the editors and publishers, who are probably now 
within sight of the end of their labours, could give 
some idea when the remaining parts of the work 
are Hkely to he completed. Meantime we offer 
them, and the contributors of the parts above 
noted, cordial congratulations on the high quality 
of their work and on the extent of the output during 
the last three years. 


Stainless and Chromium Steels 


(i) The Book of Stainless Steels: 

Corrosion resisting and Heat resisting Chromium 
Alloys. Edited by Ernest E. Thum. Second 
edition. Pp. xii+787. (Cleveland: The American 
Society for Steel Treating, 1935.) 5 dollars. 

(a) Chromium Steels 

By Dr. Richard Henry Greaves. (Department of 
Scientific and Industrial Research.) Pp. vi-|-321 -f 
4 plates. (London : H.M. Stationery Office, 1935.) 
7s. M. net. 

(1) ^"T^HE introduction of steels having a high 
resistance to corrosion is probably the 
most important advance made in the metallurgy 
of steel in the last twenty-five years. Beginning 
with the invention of 'stainless’ cutlery steel by 
Brearley, the range of composition of corrosion- 
resisting steels has been widened, until now 
products having the most diverse mechanical 
properties have been obtained. By using nickel 
and chromium together and keeping the percentage 
of carbon low, alloys arC' made which can be 
pressed, drawn, or otherwise worked without injury 
to their chemical properties. It was found,, how- 
ever, that exposure to high temperatures, either 
over long periods as in superheater tubes, or 
intensely for a short time as in the making of 
welded joints, may cause a peculiar kind of brittle- 
ness, and much research was necessary to find 
means of overcoming this difficulty, mainly by the 
addition of small quantities of other elements. 


In the present work, which has soon reached a 
second edition, steels of this class are discussed 
from every point of view by a large team of 
authors. The manufacture, constitution, pro- 
perties and uses in the engineering and chemical 
industries are fully discussed, and the precautions 
to be taken in weldmg and in the construction 
of plant are explained with great thoroughness. 
As is natural in such a composite work, there is 
some overlapping, and the contributors do not 
always agree on matters of detail ; but in general 
the information proves on testing to be full and 
accurate. It may be mentioned that eleven pages 
are occupied by a list, classified according to 
composition, of the trade names of the 'stainless^ 
steels, although only American brands are included. 

(2) Chromium is an essential component of 
steels of the stainless class, but it also enters into 
the composition of many other steels of technical 
value, among them the nickel-chrome steels so 
widely used in engineering. The simple chromium 
steels, except perhaps those used for ball-bearings^ 
are less frequently discussed, and Dr. Greaves has 
rendered a valuable service in presenting so de- 
tailed an account of their properties. Many of 
the experimental data are derived from work at 
the Research Department, Woolwich. The informa- 
tion is clearly given, and illustrated by excellent 
photomicrographs. Full references at the end of 
each section make it easy to consult the original 
publications. 
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The Ftindamentals of Chemical Thermodynamics 
By Dr. A. V. Butler. Part 1 : Elementary Theory 
and Electrocliemistry, Second edition. Pp. xv' + 253, 
(London : Macmillan and Co., Ltd., 1935.) Is, 6d. 

In the second edition, the general plan of this book 
has been retained, but several chapters have been 
rearranged and partly rewritten. This revision has 
improved the utility of the book. About fifty pages 
of new material have also been added. These include 
a discussion of heterogeneous solid -gas equilibria, 
dealing with the carbon ~ oxygen reaction and its 
participation in the blast furnace ; the methods of 
electrometric hydrogen ion determination and poten- 
tiometric titrations, which are very briefly dealt with ; 
oxidation-reduction indicators, which are briefly but 
clearly explained; and a section on electrolysis 
whioh includes a discussion of over-voltage from the 
modern point of view. 

It is doubtful whether the treatment of freezing 
point depression on p. 76 has any advantage over 
the usual one, in which the thermal properties of the 
solution are eliminated, since no proof of the validity 
of the second equation is given. The name dsochore’ 
applied to an equation for constant pressure (p. 98) 
seems misplaced. The author adopts the American 
definition of free energy and introduces the term 
‘net work’ for its diminution, that is, the actual work 
minus the work done against external pressure, 
which seems a useful procedure. The book is clearly 
and accurately written, and the new edition is likely 
to increase its popularity and usefuhress. 

The Discovery of Specific and Latent Heats 
By Dr. Douglas McKie and Mels H. de V. Heathcote. 
Pp. 155 + 6 plates. (London: Edward Arnold and 
Co., 1935.) 65. net. 

This scholarly treatise emanates from the School of 
History, Methods and Principles of Science at 
University College, London, and its authors must 
surely have devoted many hours of patient study and 
research among the original eighteenth century works 
in order to obtain the material for their book. As 
Prof. E. N. da C. Andrade, in his eulogistic preface 
points out, the subject of the book is no less than the 
very foundation of the modern science of heat. Most 
of the writings to which reference has been made 
have been consulted in the original languages, in- 
cluding the Swedish of Wilcke. The authors have 
established by these studies that his work, while 
independent of Black’s, was “both later and less 
satisfactory”. The credit for the discovery of specific 
and latent heat may therefore be fully attributed 
to. Black. ■ 

Portraits of the leading figures are reproduced; 
some of the lesser-known ones have only been secured 
after much trouble. A valuable feature of the book 
is the inclusion of extracts from the originals, showing 
the care and trouble with which these early experi- 
ments -were carried out. It has often been urged that 
present-day students should study the early masters, 
and this book provides a convenient means so far 
as the subject of heat is concerned. H. R. L. 


Research : the . Pathfinder of Science and Industry 
By T. A. Boyd. Pp. xvi + 319. ' (Few York and 
London : D. Appleton -Century Co., Inc., 1935.) 

105. 6d. net. 

In this volume the author tells in a pleasing way 
just what researeii is, and what the ordinary research 
worker does. The book is divided into five pa.rts. 
In the first, the distinction between pure and applied 
research is explained ; in the second the organisation 
of modern research and tlie general lines followed 
are discussed, includiiig useful sections on the 
financing of the projects and the selling of the results. 
The third and fourth sections, “Men” and “Qualifica- 
tions”, contain information which must prove of 
value not only to those respo.nsible for appointing 
the staffs of laboratories but also to those anticipating 
scientific research as a career. Part V, “Achievement”, 
should prove a fruilTul source of replies to those wdio 
doubt the wisdom of spending time and inoiiey on 
research. Part Yl consists of miscellaneous essays. 

The reading is a]Dt to be a little diseontiniious 
owing to the continual introduction of anecdotes and 
quotations, some of whit'h are repeated more than 
once. Bo}is rnols uttered l)y ccunain trading American 
directors of researeii laboratories ave also lilierally 
sprinkled througliout tlie book. I’he value of these 
excellent essays might liave ht'eii enhanced had the 
author included informal ioti and fa.t*ts tM.aicerning 
present-day research in eouidrie.s ot.}a‘r than America ; 
it would have been of value to read in such a book 
some of the important proiioumunnents of a few of the 
leading European directors of research, alongside 
those of their American eonteniporaries. H. R. L. 

Principles of Mechanism 

By Prof. C. E. Pearce. Pp. ix + 283. (Few York: 
Jolm Wiley and Sons, Inc, ; London : Chapman and 
Hall, Ltd., 1934.) 215. 6d. net. 

Intended to be used as a textbook in classes entering 
upon the study of meeluinisms and having little 
familiarity with the details or o^uaution of machinery 
in general, Prof. Pearce’s “Prin(*i])le.s of ■Mechanism” 
provides a useful elementary survey of the subject. 
The matter is much more on the practical side than 
the title suggests, and the arrangenunit is designed to 
lead' up to the general principles through a detailed 
discussion of a number of the iiior© important and 
representative applications such as : friction, toothed 
and screw gearing ; belt, rope and eliaiii drives ; 
intermittent motions ; ordinary . and epicyclic wheel 
trains. Then, after explaining in detail and by 
numerous examples the method of analysis by centro 
or virtual centre, the author concludes with linkages, 
cams, and the geometrical problems involved in 
straight line motions, motor-car steering gears, etc. 

While the book as a whole deals with matter which 
is not new, the author has succeeded, by his arrange- 
,ment of the subject, . the explanatory . text . and the 
examples chosen, in putting it before his readers 
attractively and convincingly. A valuable feature 
for the student is the comprehensive range of problems 
presented for solution. J. A. C. 
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The Rev. John Kerr, Inventor of the Kerr Cell 

By Dr* Robert C* Gray 


O NE of the many problems in t^e vision 
reception is that of modulating the bright- 
ness of the spot of light that, travelling very 
rapidly over the screen, gives the sensation of a 
completely moving picture. In one system a neon 
lamp is used, and the brightness of the lamp is 
varied by the incoming 
signals being allowed, 
after suitable amplifica- 
tion, to alter the voltage 
across the lamp. A 
neon lamp is not very 
bright, compared with 
a filament or arc lamp ; 
and the next develop- 
ment was the use of 
a bright lamp, the 
brightness of the beam 
of light being altered 
after the light had left 
the lamp. 

The first experi- 
menters who tried this 
latter method found 
that the necessary ap- 
paratus was already 
available in the Kerr 
cell ; it had been in- 
vented in 1875 by a 
Glasgow man, and had 
been lying for more 
than fifty years await- 
ing a practical applica- 
tion. 

John Kerr was born 
at Ardrossan, Ayrshire, on December 17, 1824. He 
was the second son of Thomas Kerr, who owned a 
fleet of fishing vessels, and he received part of his 
education in a village school in Skye. He entered 
the University of Glasgow in 1841 as a divinity 
student, and took the usual classes for the degree of 
master of arts. During the session 1845-46, he 
took the class of natural philosophy, when it was 
taught during the illness of Prof. Meikleham by 
David Thomson, afterwards professor of natural 
philosophy at Aberdeen. In 1846 William Thom- 
son, who later became Lord Kelvin, was appointed 
to the chair of natural philosophy. William 
Thomson was only six months older than Kerr, and 
there sprang up a close friendship between these 
two young men, professor and student, each 


twenty-two years old, a friendship that was to last 
for more than sixty years until their deaths, within 
four months of one another, in 1907. Kerr con- 
tinued his studies in physics under Thomson for 
three more years, gaining special prizes, in 
successive years, on the subjects of ‘‘The Mathe- 
matical Theory of 
Magnetism’% “The 
Mathematical Theory of 
Ele ctricity ’ ’ , and ‘ ‘The 
Distribution of Elec- 
tricity on Spherical Con- 
ductors”. He graduated 
master of arts in 1849, 
eight years after his first 
matriculation , ‘ ‘with 

Highest Distinction in 
Mathematics and 
Natural Philosophy”, 
and was awarded the 
Earl of Eglinton’s Prize 
of twenty sovereigns as 
the most distinguished 
student in mathematics 
and natural philosophy. 
He engaged in teaching 
for some time, and was 
ordained to the ministry 
of the Free Church of 
Scotland, but did not 
preach very often. 

In 1857 Kerr was 
appointed lecturer in 
mathematics and phys- 
ical science in the Free 
Church Training College for Teachers, Glasgow. In 
1863 he published a pamphlet entitled “The Metric 
System: its Prospects in this Country”, and in 
1867 a book on what he called “Rational 
Mechanics”. In the following year the senate of 
the University of Glasgow, on the recommendation 
of Profs. Thomson and Blackburn, conferred on 
Kerr the honorary degree of doctor of laws. 

From 1848, Prof. Thomson was gradually con- 
verting what had been the old professorial wine- 
cellar into a physical laboratory for students, the 
first in the world. Thomson invited his students 
to help him in his measurements, and Kerr was 
one of the earliest members of the pioneer team, 
composed, strangely enough, mostly of divinity 
students. This experimental training under an 



Fig. 1. The Eev. John Kerr, M.A., LL.D., F.R.S. (1824-1907). 
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enthusiastic leader had a great influence- — ^as such 
training generally has-™-*on Kerr’s after-life, and 
when he joined the teaching staff of the training 
college, he utilised a cellar there for experimental 
work. Afterwards he worked in the basement of 
his house. He was fifty-one years of age when 
in 1875 he made his first and most important 
contribution to science, by a publication, in the 


Fig. 2. Tho first Kerr cell, used by Dr. John Kerr in Iiis discovery 
of the Kerr electro-optic effect. 

Philosophical Magazine ^ of the discovery of what 
came to be known as the Kerr electro-optic effect. 
It is this effect that is utilised in the Kerr cell 
used in television reception. Taraday in 1834 
thought that this effect might exist ; he tried to 
detect it, but failed. William Thomson in 1845 
suggested that it might be worth while to search 

— for the effect ; his attention 

. . , was directed to Faraday’s 

negative result, and he 
ft * abandoned the idea. Thirty 

1 1 years later, Kerr looked for 

I I'Jffim' I effect, and found it, first 

W in glass, later in certain 

apparatus with which Kerr 
' y ‘ detected the effect in glass 

•' was a simple slab of glass, 

IT T " ' . . ■ measuring six inches by 
hr 1 three inches, and three 

quarters of an inch thick ; 
two collinear holes, each 
an eighth of an inch in 
diameter, were drilled from 
the two ends, parallel to the long edges, the 
ends of the holes being about half an inch 
apart. Down each of these holes was passed 
a wire from one pole of an induction coil, and 
polarised light was passed from one face of the 
slab to the opposite face. When the induction coil 
was operated, Kerr found, as he expected, that the 


Fig. S. Kerr cell (lOSo) as 
used by Balid Television, 
Ltd., in television reception. 


glass hadUecome doubly refracting. ,He followed 
up this discovery by ■ searching for, and finding, 
the same result in liquids. The original cells that 
he used are in the care of the University of GlavSgow, 
and a photograph of the first cell used for liquids 
is reproduced as Fig. 2. For comparison, a photo- 
graph of a modern, Kerr, cell is also reproduced 
(Fig. 3). Ill the original Kerr ceil, the' cavity in i, 
the centre , was closed at the sides by plates of 
glass, ■ and ■ was filled with liquid . through the ; 

channel drilled from the top ; wires that carried " 
the varying electric potential will be seen passing 
down the sloping holes ; polarised light was passed ! 
through the liquid from one side of the slab to j 

the other. In the modern Kerr cell, .the voltage ! 

is' applied between two sets of alternate plates ; i 

the liquid used is nitrobenzene, and the light is ^ 

■passed through the liquid in a direction parallel 
to the planes of the plates. When in 1898 Lord 
Lister, president of the Royal Society, was pre- 
senting a Royal Medal to Dr. Kerr, Lord Lister 
said: ‘Tt has been a matter of admiration and ' 
wonder to subsequent investigators that Dr. Kerr 
should have been able to learn so much with the 
comparatively simple and ineffective apparatus 
at his disposal”. It is related that Dr, Kerr, 
then seventy-four years old, was much peeved 
at Lister’s remarks : ‘ 'Simple it may be,” he pro- 1 
tested, “but not ineffeetive ; rude, but not crude”. 

In 1876 the British Association met in Glasgow, 
and Kerr read a paper on liis second discovery, 
the Kerr magneto-optic effect, which has been of 
much importance in the theory of magnetism. 
Altogether Kerr published, between 1875 and 
1901, only ten papers, but each is of permanent 
value. In 1890 he was elected a fellow of the 
Royal Society, and in the following year Sir Arthur 
Riicker, speaking at the British Association, 
referred to Kerr’s outstanding discoveries and 
said : “The generations which reap the harvest 
which earlier students of the science of electricity 
have sown will not forget the name of Dr. Kerr as i; 
that of a physicist who completed in the laboratory 
of a training college a chain of evidence of which 
Faraday and Maxwell had forged the first links”. 

In 1898 the Royal Society awarded him the Royal 
Medal, now in the Hunterian Museum of the Uni- 
versity of Glasgow. At the dinner that followed 
the presentation of medals, Sir Oliver Lodge, who 
had been awarded the Riimford Medal at the same '! 
time for his researches in radiation, replied for the 
medallists ; speaking of Dr. Kerr, he said that 
Dr. Kerr had made two first-class discoveries in 
science, and his name would go, down to posterity 
linked with these discoveries for all time ; ten 
centuries ' later . the Anglo-American race would 
know and remember the name of their medallist, 
John Kerr. Kerr retired from his lectureship at 
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the Training College in 1901 after forty-four years" 
service. His country recognised Ms work by giving 
him, in 1902, a Civil List pension of £100 a year. 
He died on August 18, 1907, three months before 
Lord Kelvin, in Ms eighty-third year. 

Dr. Kerr, was a well-built man, over six feet' in 
height, of attractive and lovable personality. The 
late Prof. Andrew Gray wrote of him : ‘‘The name 
of this quiet and unostentatious teacher and 


experimentalist will be linked for all time with 
that of Faraday. He would not himself have 
desired any better immortality"" ; and Prof. 
Magnus Maclean, who had been a student under 
Kerr and is still with us, said at Kerr’s retirement : 
“Ko one could have passed' through Dr. Kcit’s 
class without observing and being influenced by 
the singular simplicity, the sincerity and the 
lovableness of his character”. 


The Draft Poisons List and Poison Rules 

The Chemical Manufacturer and the Chemist 
Interpretation of the Rules 


T he report of the Poisons Board together with 
the draft Poisons List and Poison Rules, 
which was discussed in Nature of June 22, 
p. 1013, raises a number of questions of detail of 
interest to many besides the pharmacist. The 
more important of these questions are those which 
affect the chemical manufacturer particularly, and 
those which concern the profession of chemistry 
as a whole. 

The first set of questions was considered at a 
meeting convened by the Association of British 
Chemical Manufacturers on July 4, which was 
attended by Mr. M. D. Perrins, secretary of the 
Poisons Board, to discuss the interpretation of 
the draft Poisons List and Rules. At the outset, 
Mr. Perrins pointed out that the only real dis- 
tinction between Part I and Part II of the Poisons 
List, that between poisons which can be sold by 
retail to the general public by authorised sellers 
of poisons, that is, by registered pharmacists, and 
those which can be so sold only by listed sellers 
and authorised sellers of poisons, does not affect 
the sales with which the chemical manufacturer is 
concerned. The distinction between substances in 
the First Schedule and those which are not is, 
generally speaking, that those in the First Schedule 
have various restrictions applied to them, such 
as that the purchaser must be known to the seller 
and a record must be kept. . On the other hand, ■ 
for practical purposes, the only . restriction on 
substances not in the First Schedule is that they 
must be labelled in accordance with the Act and 
Rules and they must be in the type of container 
required by the Rules. 

Mr, Perrins also pointed out that preparations 
sold by manufacturers to doctors or veterinary 
surgeons more or less in bulk do not come under 
the heading of medicines ‘made up ready’, and 


emphasised that the Rules are to be administered 
by those who could be trusted to act with common- 
sense. The view taken in the report of the Depart- 
mental Committee is that the control of poisons is 
such an intricate and complicated matter, so 
liable to change, that it is impossible to deal with 
it by restrictions set out in an Act of Parliament. 
Much elasticity is necessary and questions of con- 
trol must be dealt with by regulations which can 
be altered from time to time. Should it be found, 
for example, that these Rules work harshly on the 
trade in a particular raw material which does not 
in practice afford any danger to anyone, a fact 
which may have been overlooked, then that can 
be dealt with by a Rule adding it to the general 
exemptions or special exemptions as may be 
required. 

In the discussion which followed, a number of 
points were raised in regard to the detailed inter- 
pretation of the Rules. It was emphasised that 
there are no responsibilities placed on the manu- 
facturer as to whom he sells poisons, provided 
he does not sell them by retail to members of 
the public. 

The question of abbreviated names was raised, 
the abbreviations used in the British Pharmacopoeia 
being regarded as official, and it was suggested 
that the Association should recommend that the 
ordinary abbreviated names used in the trade 
should be considered to be accepted scientific 
names, a proposal which.will not commend itself 
to the profession of chemistry generaly.^ V^ 
questions relating to transport and labelling were 
raised, but as the Report itself emphasises, the 
Board does not propose to include any industrial 
■ poisons in the List solely on the ground of the 
possibility of danger arising, during transit, in 
view of the rules to be issued under the Petroleum 
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{Consolidation) Act, 1925, for, the control of the ' 
transport' by, road of dangerous liquids' and- 
liquefiable :gases. 

It was pointed out that as Rule 20(a) stands, 
analytical laboratories wliieli cannot claim to be 
engaged in education or research must have their 
bottles fluted, and it was suggested that samples 
used in examinations do not constitute supply and 
accordingly need not be specially labelled. 

The second set of questions has been raised in 
a letter in Times of July 6 b}^ Prof. E. C. C. 
Baly and relates to the qualifications to be possessed 
by those ^ authorised to- supervise , or control the 
manufacture of ■ poisons ^ and , particularly to the 
nature of the prescribed qualification in chemistry. 
Prof. Baly points out that in Paragraph 65 of its 
Report, the Board, after recommending that the 
control of the manufacture of pharmaceutical 
preparations for the internal treatment of human 
ailments should be restricted to registered 
pharmacists, medical practitioners, fellows and 
associates of the Institute of Chemistry, and 
persons who have been continuously engaged in 
the control of the manufacture of pharmaceutical 
preparations for a j)oriod of three years, makes 
the erroneous statement that there is in Great 
Britain no recognised body other than the Institute 
of Chemistry that issues certificates or other 
documentary evidence of competency in chemistry 
as such. Not only does the British Association 
of Chemists issue such documentary evidence but 
also the universities, and the Report refers to 


university degrees, and diplomas in such' a way as 
to suggest that a tiniversity, degree- does not,, confer 
competency in chemistry ; as such. 

Prof. Baly also directs attention to the -.suggestion 
in the Report that the societies .named are in- 
cluded because they can exercise disciplinary 
action by removing a name of a member guilty 
of unprofessional conduct. : ,Ex.a,ctly the same 
action can be .exercised by, the Britis.h Association 
of Chemists, and Prof. B.aly emphasises that .the 
statements in the Report .are the more unaccept- 
able to a large body of ' chemical opinion because 
the ■' Institute -, of ' Chemistry does, , not „ represent 
more than 40 per cent of the cheniists in Great 
Britain. 

- In a reply in The Times of July 11, Sir Gerald 
Belihouse points out that the proposed rule only 
applies to the nianufaeture of pharmaceutical 
preparations for the purposes of t:he internal treat- 
ment of hunian ailment.s, a.nd not to the .manu- 
facture of the ingredients of tlie composition. The 
statement regarding tiie laistitiite of Chemistry, 
challenged by Prof. Baly, was primarily a reference 
to the fact that the Institute of Chemistry is the 
only institution connected witli the profession of 
chemistry which has acquired the right, granted by 
Royal Charter, to confer definite qualifications in 
chemistry. The Board’s recommendations in 
regard to tlie supervision of manufacture should 
be considered in regard to all the various legal and 
administrative questions set out in Paragraph 65 
of its Report. 


Norwich Meeting of the British Association 

Final Programme 

■ full programme . of the Norwich ■ meeting the Associatio.n had resumed its post- War activities.- 
of the British Association should he in the It .is due to the memory of .the late general 
hands of members next week, if they have intim- treasurer, Dr. E. H. Griffiths, to associate his 
ated intention to be present. The programme name with this exceedingly valuable measure : he 
has taken shape no less effectively than usual out introduced it. 

of the general plans which were prepared at the . . The subjects of the. presidential addresses have- 
meetings of organising sectional committees in . been indicated in. an earlier notice (Natuke, May 
January last. .There is no doubt -that the now. 11, p. 778).- They' range :.as usual,, from .strictly 
regular practice of calling all these committees technical essays in the pure sciences to those to 
to meet early in the year on one day and in one which the layman will listen with ease, such as 
place (recently, Eirkbeck College, London) is the that of Dr, Pickard- Cambridge under the pro voca- 
most successful administrative reform introduced tive title of ‘‘Education and Preedom”. Some of 
mto the working of the Association in recent years, the addresses will introduce discussions in their 
It has had a notable effect upon the co-ordination Sections : examples are that of Prof. W. N. 
of the final programme, which was urged as Haworth on the molecular structure of carbo- 
desirable in the columns of Nature shortly after hydrates, Prof. F. Balfour-Browne’s on the 
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species ' problem, and ■ Dr. J, A. Venn’s on the 
fcanoial and economic results of State control in 
agriculture.: 

Most of the sections have developed the practice 
of ranging many, if not all, of the communications 
they are to receive under specific headings of 
discussions or symposia : it is probable that 
sufficient opportunity is still left for independent 
speakers on their own individual subjects ; and 
the provision of major topics adds weight, and, 
from the public point of view, interest to the 
programme. One can even conceive of lay members 
finding their way to Section C (Geology) for 
the sole purpose of discovering what is meant by 
rank in coal. Nor should even these members, 
the cultivation of whose interests is a first charge 
upon the Association, be neglectful of the oppor- 
tunities offered by such discussions as those in 
Section A on nuclear physics (to be opened by 
Lord Rutherford) and on new stars ; the geo- 
logical relations of early man in East Anglia, or, 
again, denudation chronology (Section C) ; and 
the herring problem (Section D). 

Our previous article has referred to other 
discussions which need not be recapitulated ; . but 
the bald titles set out in the preliminary pro- 
gramme issued last May are now found to have 
concealed unexpected interests. Eor example, the 
subject of noise then entered under Section A is 
seen to indicate a demonstration lecture by Dr. 
G. W. C. Kaye involving elaborate and generous 
preparation. Films now find their regular place 
in Association programmes, thanks to the help of 
those who are willing to lend and demonstrate 
them, though it is to be feared that arrangements 
for showing them must have added to the task 
of the local executive. The Department of In- 
dustrial Co-operation has in its programme films 
illustrating' industrial-educational and industrial 
management features. Dr. Sydney Long will show 
to the Conference of Delegates of Corresponding 
Societies a film illustrating the Norfolk bird 
sanctuaries. Section D (Zoology) has an afternoon 
and evening devoted to film work, including 
Col. Se3nmour Sewell’s lecture on the John Murray 
Expedition to the Arabian Sea, Prof. Julian S. 
Huxley’s 'Trivate Life of the Gannets”, and an 
exhibit by British ' Gaumoiit Instructional Films. 
The Gaumont-British Corporation, Ltd. will show 
to Section L (Educational Science) films illustrating 
physical education. 

Both Norwich and the neighbourhood have 
taken advantage of the readiness of the Association 
to provide public lectures if desired. Sir Arnold' 
Wilson will speak at Norwich on ‘‘Science and 
Population Problems”, and Prof. W. Garstang 
will speak to' young people on the songs of birds,' 
There wdll be external lectures at' Cromer, Faken- 
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ham,' Yarmouth, ' King’s Lynn, . Lowestoft and 
Thetford, and the speakers will be Mr. A, Cories, 
Dr. B. A. Keen, Mr. M. Graham, Prof. A. Ferguson 
and Prof. W. T. Gordon. 

The “Scientific Survey” which now, on a 
systematic plan, is published annually in leu of 
the old local handbooks (which, however excellent 
in themselves, followed no model) wil cover briefly 
every scientific aspect of Norwich and its neigh- 
bourhood. Of the unusually extensive interests 
of the district, the ample and wide-ranging series 
of sectional excursions affords evidence. In 
addition to the usual publcations connected with 
the meeting, it should be observed that through 
the generosity of Sir Sidney Harmer copies 
of the paper and the fine map dealing with the 
distribution of erratics and drift, by his father, 
the late F. W. Harmer, will be available for 
distribution in the geological and geographical 
sections (C and E) ; furthermore, the local com- 
mittee will provide for distribution in Sections B 
(Geography) and M (Agriculture) copies of the 
appropriate maps prepared by the Land Utilisation 
Survey. 

In addition to the customary civic reception by 
the Lord Mayor and Lady Mayoress, which will be 
given in the quite unusually fine setting of the 
Castle Museum, there will be a garden party given 
by H.M. Lieutenant for Norfolk, Mr. Russell 
Colman, and Mrs. Colman, in the beautiful grounds 
of Crown Point. It is satisfactory to notice that 
an attempt is made to keep the time of this engage- 
ment, which falls on the Tuesday afternoon, clear 
of the encumbrance of official engagements. The 
usual hour of the Committee of Recommendations 
has been advanced, and the final meeting of 
the General Committee will be held on the last 
Wednesday at noon, instead of the Tuesday 
afternoon. There will also be a garden party 
at Norwich Aerodrome, when special displays 
will be given by the Royal Air Force in con- 
junction with the Norfolk and Norwich Aero 
Club. 

Among other amenities connected with the 
meeting, the programme indicates the flood- 
lighting of the Guildhall, the Castle Museum 
and some of the buildings adjacent to the 
Cathedral. 

As not uncommonly happens, there is an un- 
necessary impression abroad that lodging accom- 
modation will be difficult to obtain in Norwich. 
It is true that the hotels are Ml, and so will be 
the Training College hostel, but other accommoda- 
tion can still be obtained, and is not likely to fall 
short, while for those whose freedom of action 
permits of their spending their nights in one of 
the coast resorts, special railway facilities are 
promised. 
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Obituary 


Mr. G. E. Collins 

T he melanclioly accident on July 30 that deprived 
England of a soaring pilot of international re- 
putation has also caused a serious loss to meteorology. 
Mr. G. E. Collins only began gliding in 1932, and 
with extreme rapidity acquired very great technical 
skill. But above all he had insight and imagination : 
he was always trying to’' increase, and to apply, our 
knowledge of air-currents. He was in close touch 
with some of the jBnest German pilots, and like them 
made use of cumulus clouds and ‘fronts’ to gain height 
that could be converted into horizontal travel. He 
learned from Wolf Hirth the method of soaring in a 
spiral in a ‘thermal’ (an up-current without a cloud 
to mark it) by the use of a variometer, steering in the 
direction in which the uplift was greatest ; but he 
soon discovered a method of soaring in thermals 
without a variometer, using his body sensations and 
steering towards the wing which w^as the more 
strongly lifted. To-day probably a dozen British 
pilots can climb in thermals, but they owe much to 
Collins’s peculiar gifts. 

Collins was among the foremost to make use of 
the up-currents suggested by theory imder the long 
lines of cloud that form parallel to the wind direction, 
realising their value for flights down-wind. Accord- 
ingly, in August 1934 he employed these ‘cloud- 
streets’ in a flight of 98 miles from Dunstable to 
Holkham Bay, still the British record : he reached 
the Norfolk coast at a height of 3,000 ft., and showed 
that it is only the dimensions of our island that 
impose the limit on cross-country flights. 

In July last year, Collins extended ideas by pro- 
viding a reply to the criticism that gliders can only 
sail down-wind. In a flight m a west-south-west 
wind, he passed over Watford and alighted at 
Hanworth, due south of it ; his speed relative to 
the air was not only much faster than the wind, but 
its direction must have been within 45® of straight into 
it. Now that tacking is possible, much can be done. 

It had been hoped that Collins’s skill might have 
been employed in carrying self-recording instruments 
round and through clouds in order to get much 
needed data procurable in no other way ; may his 
■fine example inspire others to take up this work. 

G. T. W. 


Dr. Helen Chambers 

By the death of Dr. Helen Chambers on July 21, 
Great Britain has lost one of its most devoted 
workers in the cause and treatment of cancer. She 
received her medical education at the London School 
of Medicine for Women, took her M,B- with first-class 
honours in 1903, and was a gold medallist. At 
twenty -four years of age, she was appointed patho- 
logist to the Royal Free Hospital, a post she held 
until 1915, when she resigned to take up a similar 
position at the Endell Street Military Hospital. 


Before the War she had been doing part-time research 
work ill the Cancer Research Laboratories of the 
Middlesex Hospital, and when the military hospital 
closed she accepted full-time w^ork there xmder the 
Medical Research Council. 

. Only the comparatively?' few people who came into 
intimate touch with Dr. Chambers realised her full 
value. Her wide experience of general pathology and 
extraordinary ability to concentrate entirely on the 
matter in hand made her invaluable for research 
work. It was mainly due to her foresight and in- 
spiration that the Marie Curie Hospital at Hampstead 
came into being. She realised that .for satisfactory 
radium treatment it was essential to have the close 
co-operation of surgeon, physicist and pathologist, 
and the excellent results of treatment of uterine 
cancer at that hosi3ital show to what an ■ extent she 
succeeded in securing this collaboration. 

Dr. Chambers contributed many papers to, the 
scientific press on the effects of radiation on malignant 
and normal cells. The fact that animals, after the 
absorption of malignant tumours which had been 
very accurately irradiated, we.re often immune to 
tumour grow’-tli was always at the back of her mind 
for its possible clinical application. So recently as 
last winter she spent several months in Paris, where 
she carefully studied the X-ray treatment of cancer 
of the breast by Prof. Coutard, whose methods she 
felt gave more hope of attaining this desired effect 
than any other treatment of the disease in use at the 
present time. 

Mr, J. Ronaidson 

James Henry Ronalbson, wdio died on August 5, 
was a very well-knowm and much respected con- 
sulting mining engineer and geologist. He was born 
in the county of East Lothian and received his 
scientific and technical education at the Universities 
of Edinburgh and Liege. He travelled wddely, but 
.was probably best known in ilustralia and South 
Africa, where he had resided for comparatively long 
periods. He made London his headquarters as from 
1910, and his business, until the outbreak of the 
Great War, took him to all sorts of coimtries. Shortly 
after the outbreak of the War, he found himself in 
the Ministry of Munitions, but after a short period 
of service there, Messrs. Brotlierton and Co., Leeds, 
who had gone in for the maniifactux^e of munitions, 
applied for his services, and lie supervised their 
manufacture of explosives until 1918. After that he 
continued his practise, and for a few years was 
associated with Dr. WTlliam Cullen in ' consulti.ng. 
business. 

Ronaidson was not only an excellent mining 
engineer but also a very good geologist, and it was 
this happy combination which made his reports so 
valuable to those who employed him. Moreover, he 
was the soul of integrity, and he never allowed 
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himself to be carried away by the influence of others 
who may have examined the same property. His 
clients, therefore, knew that when he prepared a 
report it was an honest one, and uninfluenced by 
expectations on one side, or performances on the 
other. Although he was connected with many 
scientific and technical institutions, he was never 
addicted to the writing of papers. Indeed the only 


News an 

Dr. Griffith Evans's Centenary . ' 

Dr. Griffith Evans celebrated his hundredth 
birthday by an at home at Bangor on Wednesday, 
August 7 (see Nature of August 3, p. 173). He 
had on the previous evening been visited by two 
veterinary colleagues, Capt. W. H. Savage and Sir 
Frederick Hobday. Although, through the bad luck 
of two very severe accidents involving fracture of 
each thigh, Dr. Evans is bedridden, his mental 
faculties are wonderfully alert. In accordance with 
his own request the presentation from his Alma 
Mater, the Royal Veterinary College, was the first of 
the series of the ceremonies which had been arranged 
to do him honour. Sir Frederick Hobday, in pre- 
senting the congratulatory scroll, said ; “As a great 
pioneer we are proud of what you have done for 
veterinary science and we wish you continued good 
health to see still further, for many years to come, 
the progress in comparative medicine — which was 
initiated by the discovery you made of the parasites 
in the blood — when investigating (whilst a veterinary 
ofiicer in the British Army) the disease known as 
‘surra’ in horses and camels”. The presentation 
scroll is framed in a piece of the wood of the old 
College. In acknowledging the presentation. Dr. 
Evans referred to his early years at the Royal Veter- 
inary College and recalled characteristics of his teachers. 
Profs. Spooner, Simmons and Morton. After this 
address, a telegram sent on behalf of Their Majesties 
the King and Queen was handed to Dr. Evans ; it read 
as follows “The King and Queen are much in- 
terested to hear to-day you are celebrating your 
hundredth birthday, and desire me to convey to 
you their hearty congratulations. Their Majesties 
are aware of your distmguished services to veter- 
inary science and send you their best wishes on this 
great anniversary.” Telegrams of congratulation 
were also received by Dr. Evans from H.R.H 
The Prince of Wales, Mr. Lloyd George, the Council 
of the Royal College of Veterinary Surgeons, and 
the citizens of Bangor, among others. 

Unknown Papua 

A SURVEY expedition to northern Papua under 
Mr. tF. G., Hides, assistant resident magis|rate, and 
Mr. James O’Malley, patrol ofiicer, returned to Port 
Moresby on July 20 after an absence of eight months. 


one on record is a joint! one by Dr. Cullen and himself, 
which deals with a purely technical aspect of mining, 
but which is still of reference value. 

He did not take an active part in discussions on 
technical subjects, but whenever he did intervene he 
was always listened to with great respect, because 
his audience recognised that his experience covered 
a very wide field. 


d Views 

in which at the cost of great hardship much pre- 
viously unexplored country was crossed, and unknown 
groups of natives encountered. The area explored 
lies between the sixth and seventh parallels of south 
latitude and the 142 and 114 meridians of east 
longitude. The party started in December last, 
travelling up the Fly and Strickland Rivers and then 
along the Carrington River, an unexplored tributary 
of the Strickland, until navigation became impossible. 
Boats were then abandoned, and the expedition 
struck across country overland for the Purari River, 
which was reached after an arduous four months in 
which the party was reduced to the verge of starva- 
tion, owing in part to the attitude of the natives 
who, though at times graciously friendly, at other 
times refused them food and generally displayed an 
attitude of contemptuous and thinly veiled hostility. 

According to an account of the expedition which 
appeared in the Melbourne Argus of July 23, after 
leaving the Carrington, the party in twenty days 
passed through a desolate limestone barrier and 
penetrated a vast fertile valley, 20-30 miles broad, 
under cultivation by a large population of short, 
brown-skinned, mop -haired people of an “Asiatic 
t5q)e”, calling themselves Tari Furora. Both 
men and women till the groimd, using wooden 
spades. They refused gifts of steel. No communal 
villages were observed, and the people seem to live 
in individual families. The same people were found 
on a high grass tableland traversed in April and 
May, where an estimate of their numbers is given as 
100,000. As the party travelled east and south-east 
the type gradually changed and men were observed 
wearing bear’s tusks as nose ornaments, A pre- 
liminary report on the expedition’s work has been 
presented to the Lieutenant Governor, Sir Hubert 
Murray. An official account was published in 
Australia on August 13, and an account appears in 
The Times of August 14. 

Further Discoveries at Colchester 

Excavation, resumed on the Romano -British site 
at Colchester early in July, continued to produce 
evidence, mainly in the form of pottery, of the 
importance of the pre-Roman city as a centre of 
foreign trade and native British industry. Early in 


252 


NATURE 


August 17, 1935 


August, however, investigation', 'was given a fresh 
impetus By the discovery of vestiges of a remarkable ' 
character of what at first sight was thought to be a 
building of considerable size, assigned tentatively to 
the last decade of the first century a.d., on the 
evideno© of a coin found on the floor of what appeared 
to be a kitchen. Further excavation showed that 
this identification of the character of the structure 
was premature. The new discovery can now be seen 
to be of far greater importance, and indeed, in certain 
respects it seems unique. The wall, so far as at 
present uncovered, a distance of some 230 ft., accord- 
ing to a report in The Times of August 10, rims east 
and west almost in a straight line. The foundations, 
which remain in situ to a height of several inches, 
vary in breadth from 2 ft. 6 in. to 3 ft. At regular 
intervals of 17 ft. on both faces of the wall are small 
buttresses, 2 ft. square in plan. The method of 
construction is interesting. It points to a severe 
economy on the part of the builders, no doubt owing 
to the scarcity of suitable stone in East Anglia. The 
cor© of the wall is composed of a coarse gravelly 
rubble with a frequent mixture of broken amphorse, 
mortaria and roof-tiles. Only a few fragments of the 
stone coping remain. The excavators hesitate to 
offer any conjecture as to the purpose of the wall ; but 
they are of the opinion that it is probably unique in 
the British Isles. 

Civiiiati Respirators 

Undeb the title '‘Civilian Respirators” an article 
in the August issue of the Industrial Chemist dis- 
cusses the general requirements of apparatus for the 
protection of the civilian population in the event of 
hypothetical hostilities involving the use of lethal 
gases. It is well known that public opinion is divided 
on the question whether it is desirable to discuss 
these matters in the present temper of Europe. 
Some hold that peace is endangered by even humani- 
tarian preparations in case of war ; others consider 
that it would be folly to ignore the possibilities of a 
new form of warfare, and that common prudence 
dictates the examination of all measures necessary 
to combat it. In any event, if measures are to be 
taken, it is at least common sense to take the best 
available; and in this matter of the design of 
respirators suitable for civilian use, the article to 
which we refer suggests to potential inventors the 
following general requirements : (1) A canister 

should be attached directly to a complete facepiece. 
(2) The canister should provide a protection of 
2 minutes against 1 per cent of phosgene, and 20-30 
minutes against 0*1 per cent. The resistance should 
not exceed 3 in. of water. Protection of 10 minutes 
against 1 in 5 xlO’ of diplienylchlorarsine or di- 
piienylaminechlorarsin© should be provided. The 
canister should be readily replaceable and should 
last for at least five years. ( 3) The facepiece, of rubber 
or leather, should be gastight, in not more than three 
sizes, and should incorporate eyepieces or a window. 
It should be simple in design, should interfere as 
little as possible with ordinary duties, should be 
suitable for mass production from materials available 
in Great Britain, and should last for at least five 


years.' (4) The cost 'should, be as low as , possible. 
Let us equally bear in min.d that industrial respirators 
and their possibilities are already familiar in chemical 
factories, and that any new advances will be of great 
interest in many peaceable occupations. 

Direction Finding and Blind Flying for Civil Aviation 
It has been announced that the Directo,rate of 
Civil Aviation, Air Ministry, and the National 
Physical Laboratory, are co-operating in the study 
of problems relative to ‘blind’ flying as applied to 
air-line operation. The immediate necessities are 
three-fold, and the, use of wireless transmission 
appears to offer the most likely means of their 
solution. They are : (1) The transmission of direction 
finding information over as long a range as possible, 
probably by short-wave radio. (2) Devices for 
warning the pilot of the proximity of obstructions 
such as high masts, or even other aircraft, in con- 
ditions of poor visibility. (3) The accurate guiding 
in and landing of aircraft when an aerodrome is 
obscured by fog, or in any similar conditions of 
reduced visibility. The Air Ministry is using a Vickers 
“Viastra”, until recently the property of the Prince 
of Wales ; it will be fitted with the necessary ap- 
paratus as soon as preliminary experiments have 
indicated the most promising type, and will be flown 
by Imperial Airways pilots. The aerodromes from 
which they will operate will probably be Croydon, 
Gatwick, and Gravesend. Imperial Airways will also 
be invited to send out signals at pre-arranged times, 
to the pilots of their normal machines, when over 
Africa and on the way to India and Australia, from 
which the reliability of different systems can be 
judged. A type of ‘approach’ beacon for blind 
landing, giving out a short aural note over a range 
of 20-25 miles, has already been ordered for experi- 
ment. If this is successful, the problem will then be 
to develop the use of a long-range direction finding 
system for use in conjunction with the short-range 
system, but without interfering with it. 

Television in Great Britain Next Year 
The Postmaster-General has now authorised the 
B.B.C. to make arrangements with the Baird Tele- 
vision Co., Ltd., and the Marconi-E.M.I. Co., Ltd., 
for the provision of complete transmitting equipment 
for the operation of their respective systems at the 
Alexandra Palace, where constructional work has 
already begun. It is hoped that transmissions will 
start in the early part of next year, and wdli be 
followed as soon as practicable by a regular piiblio 
service. As ultra-short w’^aves will be transmitted, it 
will be possible to broadcast scenes in much greater 
detail than can be done to-day. Doubtless before 
very long many listening-in sets will be furnished 
with a television screen. In Germany, television is 
being pushed forward for political reasons ; but in 
.the .United States although, experimental television 
is. an accomplished fact the business and advertising 
aspects oi. the new industry have to be carefully 
■considered. In Great Britain luckily advertisement 
does not need to be considered, and the Government 
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dominates the whole position. The masts on the 
Alexandra palace will probably b© about 600 ft. 
above sea-level, and there are few local obstructions. 
In the London area, it is understood that a wave- 
length of 6*6 m. wiU be employed for the visual and 
7*2 m. for the sound broadcasts. As these rays are 
propagated in practically straight lines, their range 
does not extend much further than the visual horizon. 
The London area will be roughly a circle of radius 
30 miles. There are some outstanding financial 
problems that have to be settled, such as the relative 
values of the televising and broadcasting rights of a 
prize fight. In the cinema industry, coloured pictures 
have greatly improved, so that it only needs stereo- 
scopic projection to perfect them. 

Effects of the 1934 Drought in the United States 

It was only to be expected that the American 
drought of 1934 would extend well into the growing 
season of 1935, in some parts of its extensive area, 
and this is proving to be the case. In a number of 
articles that have been issued by Science Service, 
Washington, D.C., during the past few months, the 
gradual contraction of the stricken area has been 
traced. In one such article, dated March 13, early 
spring rains in the Plains were mentioned, and a 
great excess from the Ohio Valley to the Gulf, 
sufficient to delay spring ploughing. On March 27 
light rains were described as having eased the situa- 
tion in the northern part of the western drought area ; 
but dust storms were reported in the completely dry 
region in eastern Colorado and western Kansas and 
in Texas. On April 20 an improvement was noted 
in Texas and Oklahoma, and a hope on the part of 
the forecasters in the Weather Bureau that western 
Kansas and eastern Colorado might soon be relieved 
by invading depressions. Articles dated May 1 and 2 
showed that this hope had not been fulfilled, the 
area in question remaining to represent the temporary 
“Great American Desert”. A faint sprinkle of rain 
was described as having evaporated as fast as it fell 
in Dodge City. In the relieved areas, the cold weather 
and sodden fields, and the resultant delay in farming 
work, were said to be accepted with complacency 
after the previous extremes of drought and heat. 

Dust storms, leading to the loss of the cultivated 
surface soil, had become a commonplace occurrence 
in the United States before the drought had nearly 
reached its greatest extent, causing great incon- 
venience and material damage to the States lying to 
the eastward of the driest region, as well as to 
western farmers. The drought itself is held, however, 
to be only partly responsible, as the dry soil would 
not have been blown away had the Plains not largely 
been deprived of their former permanent grass cover- 
ing, of which the roots would have bound the soil 
in place tlirough even the worst periods of deficient 
rainfall. Another article describes one of the processes 
whereby the drift of loose soil has been to some 
extent countered. : This process, known to farmers 
as listing’, consists of specially deep ploughing with . 
the aid of motor-driven tractors. A special plough 
is used, which throws the soil on both sides ; the 


■■furrows may be as many as. fifteen feet : apart, and 
are driven at. right angles, to the prevailing . winds, 
which are generally from the north-west. , Where the 
soil is heavy the tops of the ridges are covered with 
something more coherent than the normal surface 
tilth, and this partly accounts for the efficacy of the 
method, which, however, is due mainly to the fact 
that as the loose soil begins to move under the action, 
of the wind, it tends to fail into the furrows and to 
be trapped in them.- It is stated that the Soil Erosion ■ 
Service does not regard this listing’ as a solution of 
the problem of wind-erosion, the real solution being 
to restore the peimanent grass, much of which was 
ploughed up during the War so that cereals could 
be grown. 

List of British Vetebrates 

Few naturalists have at hand complete lists of 
the various groups of British vertebrata, and yet 
in the absence of such lists reference and checking 
often become unutterably tedious. The suggestion 
of the Association of British Zoologists that a com- 
plete check list of all British vertebrates should be 
compiled was, therefore, a sound proposal, and the list 
as it now appears will prove of value in many ways, 
especially to workers of wide interests. This is clearly 
due to the way in which the British Museum (Natural 
History) has applied itself to carrying out the sugges- 
tion, for apart from the Bird list (by B. W. Tucker) 
the work of compilation has fallen upon the Museum 
staff, and for the editing and publication it also has 
been responsible (pp. 66 , price Is,), The list is a 
check list and no more, giving the Latin and English 
names of species and often indicating by letter 
symbols something about the status. In contrasting 
this check list with the lists of other countries, one’s 
first impression is that it is a short list, representing 
a land fauna not outstandingly rich in variety, and 
a second strong impression is that, much less than 
other countries, Britain has been subjected to the 
successful introduction of foreign animals. To the 
short list of animals marked as introduced should 
be added, amongst the mammals, the rabbit, the 
black rat and the brown rat, and the Japanese deer, 
Gervus sika, which is very much at home in part 
of the western highlands of Scotland and was intro- 
duced so long ago as 1887 ; amongst the birds, 
several species of pheasant, for Phiasianus colcMcm^ 
is now a rare species in the coverts, its place having 
been usurped mainly by P. torquatm. 

Traffic-actuated Road Signals 

In a paper read before the Institution of Railway 
Signal Engineers by F. Edwards, an abstract of which 
appears in Roads and Road GonstrucUon for July 1 , 
the development of systems of road signalling^ is 
described. There are two main developments which 
may be regarded as milestones in ^ the progress of 
street traffic signalling, . The first system is time- 
controlled and, thanks to the specification issued by 
the British Standards Institution, it works fairly well. 
Up to the end of February of this year, grants had ' 
been issued for the erection of signals at more than ^ 
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1,700 crossings in Britain, and naturally the installa- 
tion of all these crossings is costly. The second step 
in advance was the introduction of the vehicle- 
actuated method of control, which has several' 
advantages over the time -controlled system. With 
the time-controlled apparatus the ‘right of way’ is 
given to each of two or more intersecting roads for 
definite periods of time in sequence, quite regardless 
of the relative volume of traffic on the roads at any 
particular moment. One of the essentials of any 
form of control is to keep traffic moving, and this 
should only be subordinate to safety. The time- 
controlled system is powerless to differentiate be- 
tween the volumes of the flow of traffic in the various 
directions. Many attempts were made in the past 
to produce a system which would provide maximum 
traffic facilities with maximum safety. There are 
now two systems of vehicle -activated control in 
practice, called the electromatic and the autofiex 
respectively. In the former, a vehicle passing over 
a pad makes contact and completes an electric 
circuit ; in the latter the air in a channel in a rubber 
moulding is compressed and the compressed air 
produces the contact. The problem of co-ordinating 
a series of crossings is now being satisfactorily solved. 
Oxford Street, London, from Marble Arch to Totten- 
ham Court Road is a good example of the advantages 
of this kind of control. 

Invention of the Venturi Meter 

In connexion with an article on “Early Hydraulic 
Engineering”, in which the work of Clemens Herschel 
(1842—1930) is referred to, Engineering in its issue 
for August 2 reproduces a letter from Herschel to 
the late Pr. Unwin describing his invention of the 
Venturi Meter. The letter is dated June 5, 1888, and 
addressed from the hydraulic engineer’s office of the 
Holyoke Water Power Co., Mass. In his letter, 
Herschel says ho tested a one-inch Venturi Meter, 
under 210 ft. head : “I am now satisfied that here is 
a new and pregnant x^rmciple to be applied to the 
art of gauging fluids, inclusive of fluids such as com- 
pressed air, iiluminating or fuel gases, steam, etc. 
Eurther, that the shape of the meter should be 
trumpet-shaped in both directions ; such a meter 
will measure volumes flowing in either direction, 
which in certain localities becomes a useful attribute. 
. » . And we are but in the beginning of the art of 
measuring pressures, and differences of pressure. 
When these shall be delicately measured, the Venturi 
Meter will have become as delicate in its lower 
limits of capacity, as any other and it is on this 
score alone f that it is as yet inferior to some of the 
volumetric meters.” The letter was found among 
the papers placed at the disposal of the Unwin 
Memorial Committee by Miss^ Unwin. 

'Electric 'Welding in Industry 

The American Welding Society has awarded the 
S. W, Miller Medal to J. C. Lincoln, the founder of 
the Lincoln Electric Company, as the first to apply 
the' electrical arc to building construction, and for 
his improvements in the art of arc welding. Mr. 


Lincoln has pointed out that by arc welding the cost 
of the repairs of macliines has been greatly reduced. 
It has eliminated the noise of the riveting hammer in 
building constmction, A joint "made by arc welding 
is often stronger than the parent metal ; while a 
joint mad© by riveting never is. The amount of 
the material needed for , the structure is therefore 
considerably reduced. It is of particular importance 
in marine construction, where the smooth outline 
rendered possible by welding, appreciably increases 
the speed of the ship. The most widely used applica- 
tion of all is the replacement of steel and iron castings 
by welded structural steel. This application gives a 
method of having a lighter, stronger and cheaper, 
material than it is possible to get by casting. Already 
about one and a half million tons of castings a year 
have been eliminated by this method. Mr. Lincoln 
thinks that welding will entirely eliminate the rivet 
as a method of joining structures. It will also largely 
increase the value of worn and broken parts. 

Industrial Physicists 

The Beview of Scientific Instruments reproduces 
in its issue of February the conclusions of the Con- 
ference held in New York to consider “the plac© of 
physics in industry and the best methods by which 
that place can b© fully occui)ied”. The Conference 
demands a training wliich shall develop : (1) a broad 
knowledge of the principles of physics with a leaning 
towards classical physics ; (2) an intimate working 
knowledge of the more elementary branches of 
mathematics ; (3) a grounding in the principles of 
chemistry sufficient for physical research ; (4) power 
of expression in teclinical and especially non-technical 
language ; (5) realisation that a research worker in 

industry is justified only by his value to the industry. 
It would be of great interest to discover wdiether 
these are the demands of industry in Great Britain, 
and if so, whether the training required is being 
provided by our educational methods. 

Institute of Plant Industry, U.S.S.R. 

A LIST of the publications during 1933 of the Insti- 
tute of Plant Industry, Leningrad, compiled by- 
Strumillo, appears as Bibliographical Contributions 
No. 4 of the Institute. The list of publications of this 
Institute, and of the old Bureau of Applied Botany^ 
which preceded it, is thus now complete from 1908 to 
the end of 1933. It covers -57 publications, is pub- 
lished in Russian and English, and the titles of all 
contributions of every volume are given in English 
even in cases where the originals contain no English 
summary. Most of the Institute’s publications of 
specialised character have English summaries ; those 
publications in this list which are not provided with 
one are indicated. The Bulletin of Applied Botany, 
of Genetics and Plant Breeding, together with its 
supplements, occupies the major portion of tliis list. 
The remainder is occupied by non-serial publications 
and by publications originating from the Institute, 
but issued by other publishers. “Plant Industry in 
the U.S.S.R.” and “Agricultural Turkey” are two 
important contributions in the latter category. 
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Indexes arranged according to subjects and to authors 
are provided. The importance of the work of the 
Institute of Plant Industry, the extent of its activities, 
and the diversity of its serial and non-serial publica- 
tions, make its bibliographical publications indispens- 
able to applied botanists. 

Ocean Transportation of Petroleum in. Bulk 

Owing to world trade depression and to production 
problems within the industry, there is now actually 
available excess oil tanker tonnage over demand. 
Of the world’s steam tanlmr tonnage 44 per cent is, 
however, more than fifteen years old, consequently 
new tanl^ers will shortly have to be constructed to 
replace these and to meet anticipated increase in 
demand when trade recovers. Mr. R, F. Hand read 
a paper on April 5 before the North East Coast 
Institution of Engineers and Shipbuilders, in which 
he indicated some of the problems attendant on 
ocean transportation of petroleum in bulk. Great 
care must be exercised in allocating vessels for 
specific work, account being taken of condition, size, 
position and capability of the tanker to carry the 
cargo in question. Freights cannot be imposed on a 
basis of cost plus a reasonable margin of profit, but 
must be fixed at a rate which the traffic can bear. 
Ultimate profit must be envisaged over a number of 
years, and provision made for periods when goods 
may actually have to be carried at a loss. A classifi- 
cation is suggested for petroleum products from the 
point of view of marine transport and types of vessel 
most suitable for carrying the various grades indi- 
cated. Operating costs are difficult to assess at the 
present time owing to the complex foreign exchange 
situation ; but such data as are available prove that 
though the motor tanker is more economical for long 
hauls it is not always so in the case of short hauls. 

The Science Museum 

According to the Report of the Science Museum 
for the year 1934 (London : H.M. Stationery Office, 
1935, 1^. net) well over a million visitors have made 
use of the Museum, including more than a thousand 
organised groups and parties of about thirty, and the 
attendances at lectures were well over 30,000. The 
policy of holding special exhibitions to illustrate the 
advance of science into industry has been most 
successful, and the attendance at those on refrigera- 
tion from April until September 1934 and on rubber 
from November 1934 until April 1935 was very 
gratifying. The children’s gallery has been visited by 
13,000 children in school parties, and the introductory 
collection installed there has proved very attractive. 
Short accounts are given in the Report of the pro- 
gress in each of the five ^ divisions : industrial 
machinery and manufactures, mechanical and civil 
engineering, air and water transport, mathematics, 
astronomy and chemistry, physics and geophysics, 
and it is quite evident that the delay in reconstruct- 
ing the central block is a serious obstacle in the way 
of a more instructive display of the material now 
crowded into inadequate cases. The Science Library 
now possesses a quarter of a million books, and 


nearly 50,000 readers have made use of them. The 
free space for new books is nearly exhausted and 
temporary housing will have to be provided until the 
central block becomes available. 

Fuel Research Institute of South Africa 

Db. J. G. Vogel, director of the Fuel Research 
Institute of South Africa, has recently described the 
activities of the Institute (S, African J, Sei.» Bl, 
194-209, Nov. 1934). Initially, the Union Govern- 
ment wished to encourage the export trade in coal, 
and prevent the damaging effect on the export of 
coal of unreliable grade. Now all coal loaded for 
export or bunlcers must be graded by the Institute 
before shipment. The programme is determined by 
the fact that the coal industry is neither very old 
nor extensive, and the information available is 
limited, A first step is therefore a chemical survey. 
Already the Institute has made a notable contribution 
to the difficult problem of coal sampling by devising 
a novel sampling device. It consists essentially of a 
rotary drill working inside a sheath, up which a 
rapid current of air passes. The air and the coal 
abraded by the drill are drawn into a container 
after the manner of a vacuum cleaner, where the 
solids are retained. This apparatus not only enables 
samples to be collected from seams, but also from 
waggons — a problem which has not hitherto received 
a satisfactory solution. The Institute is equipped 
for research in coal chemistry and coal processing, 
and also for the study of liquid and gaseous fuels. 

Census Statistics 

The normal series of publications dealing with the 
figures of the 1931 census is completed by the issue 
of General Tables, a volume of some two hundred 
and fifty pages (London : H.M.S.O. 11s.). It contains 
tables giving the populations by sex of the con- 
stituent regions of England and Wales — counties, 
boroughs, urban and rural districts — showing the 
changes that have occurred in recent intercensal 
periods. It also gives an analysis of the age and 
marital condition of the population at successive 
censuses during the last ninety years. Particulars 
are given of the birth-places and nationalities of the 
population in regions, boroughs and other urban 
areas, and comparative figures for England and 
Wales at successive censuses. There are also figures 
of population speaking the Welsh language. Much 
of the information given in the volume has hitherto 
been obtainable only by laborious extraction from 
separate county records. 

The Imperial Institute 

We have received the annual report of the Imperial 
Institute, recently presented by the director, Sir 
Harry A. F. Lindsay, to the Board of Governors 
(London : Imperial Institute, 2^.). This gives a 
general account of the activities of the Institute and 
details of many special investigations which have been 
made with Empire products. These comprise work on 
silk, cordage fibres, tung oil, shellac, hides and leather, 
oil seeds, tanning materials, drugs and insecticides. 
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and the analyses and investigatioiis of various 
minLerals, The report directs attention to the . wide 
rang©' of' valuable minerals produced in the Union 
of South Africa. , The us© mad© by the public of the 
exhibition galleries i, and the provisions made for 
'©ducationai ■ purposes ' are dealt with in the report, 
which indicates clearly the very useful purposes 
served by the Imperial Institute. 

The Italian Seismological Society 

This well-known Society has now existed for forty 
years, and the first number of the new volume of the 
BoUettino (33, 10-21 ; 1935) contains a brief survey 
of its history by the present secretary, Prof. G, 
Agamennone. The study of earthquakes as a whole 
in Italy may be said to have begun in 1870 with the 
works of Bertelli and De Rossi ; but the issue of the 
Bullettino dd Vulcanismo Italiano^ founded by the 
latter in 1874, was declining after twenty years. 
The Italian Society, in imitation of its Japanese 
predecessor, was founded in 1895 xmder the direction 
of Prof. P, Tacchini, the director of the Central Office 
of Meteorology and Geodynamics, and continued ten 
years later under that of his successor Prof. L, 
Palazzo, the present president being Prof. G. 
Cicconetti. The activity of the Society may be 
judged from the volumes of the BoUettino so far 
published, which contain nearly 500 papers occupy- 
ing more than 9,000 pages. 

Cambridge Microtomes 

This year the Cambridge rocking microtome, one 
of the most familiar instruments in biological 
laboratories, attains its jubilee. The Cambridge 
Soi6ntifi.o Instrument Co., Ltd., has issued a new 
folder, illustrating this instrument and also a more 
heavily built and modified form of it for cutting fiat 
sections of larger objects. The folder shows in addition 
a massively built sliding microtome, the design of 
which was completely overhauled two years ago, 
which cuts large sections, 60 mm. x 60 mm., in 
either paraffin or celloidin, and a freezing microtome 
of new design. Hints on the care and sharpening of 
microtome knives are added. 

' International Society of Leather Trades^ Chemists 

The bi-aimual conference of the International 
Society of Leather Trades’ Chemists, in conjunction 
with that of the Iiiternationalen Vereins der Leder 
Industrie Chemiker, will be held on September 1-6 at 
the . Institut des Arts et Metiers, 50 Boulevard de 
TAbattoir, Brussels, Belgium. The reception of 
members and visitors will take place on Sunday 
-evening, September 1, at 8 p.m., at the Palace Hotel, 
Place Rogier, while the official banquet, at which 
: the . Burgomaster of Brussels will be present, together 
with other representatives of civic, commercial and 
scientific bodies, is fixed for Wednesday, September 4. 
Some thirty papers are to be read and discussed. . 
Further details' can' be obtained from M. A. Fievez, 

7 rue d’Audiger, Soignies, Belgium, or from the - 
Honorary General Secretary of the I.S.L.T.C., 17 
Market Street, London, S.E.l. 


Announcements 

Pbof. J.' a. Hixon and Dr.' R. E. Lane have been 
appointed to fill vacancies .in the membership, of the 
Industrial Health Research Board. 

The following appointments have recently been 
made by the Secretary of State for the Colonies : 
Mr. A. W. Giedhili, to foe veterinary officer, Uganda : 
Mr. R. M. Davies, district agricultural officer, 
Tanganyiki, to be senior agricultural officer ; Mr. S. P, 
Teare, game ranger, Tanganyika, to be game warden. 

The Managers of the Royal Institution have 
awarded the Dewar research fellowship to Mr. 
A. R. Ubbelolide, formerly Senior Scholar of Christ 
Church, Oxford, and at present ' holder of a senior 
research award of the Department of .Scientific and 
Industrial Research. Mr. Ubbelohde will, take up 
his new appointment in the autumn. His researches 
have been largely in physical chemistry, and it is 
expected that his experience will be valuable hi 
connexion with the researches directed by Sir 
William Bragg at the Royal Institution on the 
structure of matter. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

Scientific Officers (Ref. A, 764), junior scientific 
officers (Ref. A. 765), and assistants, grades I-III 
(Ref. A. 766-8) at the Royal Aircraft Establis'h- 
ment, South Famborough, Hants— The Chief Super- 
intendent (Aug. 17). 

An assistant signals officer and a signals officer 
in the Signals Branch, Air Ministry — The Secretary 
(SI, Room 436), Air Ministry, Adastral House, 
Kingsway, W.C.2 (Aug. 10). 

A senior lecturer in the Department of Pure and 
Applied Science, Loughborough College — ^Tiie Regis- 
trar (Aug. 24). 

An engineer officer in the Public Works Depart- 
ment, Buildings and Roads Branch, Punjab- — The 
High Commissioner for India, General Department, 
India House, Aldwych, London, W.C.2 (Aug. 26). 

An assistant lecturer in the DepartmeD..t of Zoology, 
University of Leeds — The Registrar (Aug. 31), 

An assistant lecturer in the Department of Physio- 
logy, University College of South Wales and Mon- 
mouthshire — ^The Registrar (Aug. 31). 

A lecturer in morbid anatomy in the Dei3artmeiit 
of Pathology, University of Aberdeen— The Secretary 
(Sept. 15). 

A professor of mathematics in the University of 
Aberdeen — The Secretary (Sept, 30). 

Temporary architectural and engineering assistants 
in the Directorate of Works and Buildings, Air 
Ministry, and at various aerodromes in the United 
Kingdom — ^The Secretary (W.B.9, Room 161), Air 
Ministry, Adastral House, Kingsway, W.C.2. 

Temporary assistant mechanical and electrical 
engineers — ^Th© Secretary, Air Ministry (W.B.9), 
Adastral House, Kingsway, London, W.C.2. 

A lecturer in geography and mathematics at St. 
Hild’s College, Durham (Diocesan Training College 
for Women) — ^Th© Principal, 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscr'hpts 
intended for this or any other part of Natutre. No notice is taken of anonymous communications. 

Notes on points in some op this week’s letters appear on p. 264. 

GoRBESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS, 


Beta Processes and Nuclear Stability 

1. It is well known that the stability of the 
atomic structure is closely connected with the 
mechamcal conservation laws. It has been shown 
that even the stability of the atomic nucleus, in 
particular the nuclear beta stability, is subject to 
conditions which can at least formally be interpreted 
as conservation laws for the mechamcal integrals of 
motionh It may be pointed out, however, that the 
application of the usual mechanical conservation 
laws only is not sufficient to account for nuclear 
stability. • . . 

If one assumes a coupling of the nucleus with the 
electron field, the mechanical conservation laws alone 
would not exclude transitions in which a nucleus 
emits two electrons simultaneously and thus changes 
its charge by two units. This process would not 
involve the occurrence of a so-called neutrino, and we 
should expect considerable transition probabilities 
for such transformations. The radioactive trans- 
formations, however, show no indication of this type 
of double processes. RaB, for example, emits only 
a single electron, a second electron being afterward^ 
emitted by the product nucleus, RaE. We have to 
conclude from this fact that the simultaneous emission 
of two electrons is a higher order transition of very 
small probability, involving the simultaneous occur- 
rence of two ‘neutrinos’. 

The question arises why. the neutrino occurs even 
if the mechanical conservation laws do not require 
such a particle. We are led to conclude that the 
beta-transitions are subject to an additional con- 
dition. The simplest form in which such a condition 
can be expressed seems to be the following : “Any 
production of particles has to involve the simultaneous 
production of an equal number of antiparticles”. 
Attributing a positive sign to particles, a negative 
sign to antiparticles, the above condition can be 
regarded as a conservation law for the total number 
of particles. In the case of the natural beta decay 
this rule can be easily satisfied if one calls the 
hypothetical second particle an ‘antineutrino’. 

So long as we contoe our attention merely to the 
production of pairs of differently charged electrons, 
the conservation of the total number of particles is 
secured by the conservation of charge and thus does 
not require the introduction of any special assumption. 
Any theory of the beta decay using the concept of a 
neutrino has to abandon this connexion and has to 
introduce an additional condition beside the con- 
servation of charge. ■ 

2. It has been suggested by several authors that 
the interaction between nuclear particles might be 
due to beta processes of higher order. The small 
probabilities of the beta transformations, however,, 
make it extremely difficult to account for the actual,, 
■ order of the nuclear interaction. ' Prof. Lauritsen 


and Prof. Oppenheimer have kindly pointed out to 
me that the possibility of very high beta decay 
probabilities for high decay energies is incompatible 
with recent investigations on the beta decay of Li® 
and and that therefore the beta decay must be 
due to an extremely weak coupling energy. This 
fact is very likely comiected with the occurrence of 
the so-called neutrino. 

I should Iffie to point out here that it seems to 
be inconsequential to connect the nuclear interaction 
with the natural beta decay so long as there is no 
necessity to assume a neutrino to be involved ^ in 
nuclear binding. We have to expect that the coupling 
between a nucleus and the electron field is very much 
stronger than the interaction with what is called a 
neutrino. It is only due to the restrictions implied 
by the conservation laws discussed above that the 
coupling between nucleus and electron field does not 
become effective in the natural beta decay. If we 
proceed, however, to higher order processes such as are 
involved in the above considerations on nuclear 
binding, these restrictions do not hold any longer and 
the weak coupling with the neutrino can be entirely 
neglected in comparison with the production of 
electron pairs. It may be found difficult, however, 
to reconcile even the known facts on the production 
of pairs and on the small isotope shift observed in 
spectral lines with the strong nuclear binding forces. 

G. Beck. 

Dept, of Physics, 

University of Odessa, 

27 Pasteur Street, 

Odessa, U.S.S.R. 

' ^ For example, NATtruE, 132, 967 ; 1933. 


Beta Ray Spectra of Artificially Produced Radio- 
active Elements 

We have investigated a series of p-ray spectra 
emitted by radioactive elements obtained by neutron 
bombardment. The results of the measurements 
together with those previously published by us in 
Nature are given in the accompanying table. ' 


Atomic 

Element 

Half-life period 

Max. energy 

T.P<S7o) 

No. 


(T) 

(in kv.) 

7 

N 

11m. 

1,400 

, . 58. 

13 

A1 

2*3 m. 

3,000 

340 

15 

P 

3 •2 m. 

3.600 

1,400. , 

15 

P* 

14 d. 

2,050 

630,000 

25 

Mn* 

2*5 li. 

3,200 

50,000 

35 

Br* 

18 m. 

2,000 

480 

35 

Br* 

4*2 h. 

2,050 

15,000 

35 

Br* 

36 h. 

950 

5,900 

45 

Rii 

44 s. 

2,600 

170 

45 

Rh 

3*9 m. 

2,100 ? 

420 

47 

Ag 

22 s. 

2,800 

130 

53 

I* 

25 m. 

2,100 

3,700 

79 

An 

2*7 d. 

1,100 

17,000 

77 

Ir 

19 h. 

2,200 

. 585,000 
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Substances marked with an asterisk were separated 
by chemical methods analogous to those used by 
Szilard and Chalmers^. The radioactive manganese- 
was separated *from a solution of potassium per- 
manganate, the radioactive ^ from carbon di- 
sulphide., , 

We tried to relate our results to Fermi’s theory of 
P-ray decay. For this purpose it is necessary to 
calculate for each radioactive element Fermi’s® 
function ^(730), where ~ ■Hpmax./l'^OO. Accord- 
ing to Fermi, the values of t.F( 73 o) should he dis- 
tributed in two groups, differing from each other by a 
factor of about 100. The first group should correspond 
to allowed transitions, the second to the forbidden 
ones. As can be seen from the table, such a sharp 
separation into two distinct groups, as obtained by 
Fermi for natural p -active elements, can scarcely be 
found for the substances we investigated ; also, the^ 
data obtained by us do not fit the well-known 
Sargent diagram, 

A. I. Alichanow. 

A. I. Alichanian. 

B. S. Dzelepow. 

Physical-Technical Institute, 

Leningrad. 

July 3. 

^ L. Szilard and T. A. Chalmers, Nature, 134, 462 ; 1934. 

» E, Fermi, Z, Fhys., B, 88, 161 ; 1934. 


Velocity of ^Slow Neutrons^ 

A NEUTRON source (beryllium and 300 millicurie 
radon) was placed in the centre of a block of paraffin 
wax, of about 20 cm. diameter in all dimensions. 
After emerging from the paraffin, the neutrons had 
to pass, on their way to the detecting apparatus, 
through the marginal parts of a wooden disc of 50 cm. 
diameter and 2 cm. thickness, which could be made 
to rotate with a speed of 4,000 rev. per minute. This 
speed corresponds to a velocity of about 9 x 10^ 
cm./sec. of the parts of the wood through which the 
neutrons penetrated. i>om former experience one 
would expect each slow neutron, while passing 
through the disc, to suffer a number of collisions with 
the protons contained in the wood, and therefore the 
velocity of the disc would be superimposed on their 
velocity distribution with the disc at rest. Assuming 
that a large part of the neutrons have thermal 
velocities, which are for neutrons of the order of 
2 X 10** cm./sec., an asymmetrical distribution of 
the directions of the neutrons emerging from the 
rotating disc would result, about ten per cent more 
slow neutrons being emitted in the direction of 
rotation than in the opposite direction.^ 

In order to get evidence of this asymmetry, we 
placed a cadmium screen with a hole of 6 cm. x 6 cm. 
near the rotating disc, defining thereby a region where 
the neutrons were allowed to emerge from the wood. 
Two boron-lined ionisation chambers were placed 
behind the screen in such a way that they collected 
the neutrons projected at less than 45° and 135° 
relative to the direction of motion, respectively. The 
chambers could in turn be connected to a linear 
amplifier and mechanical counter ; and alternative 
countings of equal duration were made with the disc 
rotating, alternately one way or the other., , 

The experiments revealed indeed an asymmetry 
of the expected order of magnitude. Adding together 
the counts of the chamber which lay in the direction 
of motion of the disc, we get 11,100 particles against 
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10,544 for the' correspond.ing sum of the counts in 
the' other chamber. The observed difference is, there- 
fore, 4*2 per cent, with a probable nrror ,'of one per 
cent. When comparing, this value w.ith the before - 
mentioned theoretical value of 10 per cent, we must 
'take into account that only part of the counts . was 
really due to the action of slow neutrons. .By screen- 
ing off the slow neutrons by means of a cadmium 
plate, the number of counts was reduced to about 
one half ; these remaining counts were probably 
partly due to fast neutrons, partly to the natural 
contamination of the chamber. The result of the 
experiment may, therefore, be taken as evidence that 
the main part of those neutrons which are strongly 
absorbed in cadmium have very nearly thermal 
velocities. 

In conclusion, we would like to thank Frof. J. 
Franck for many stimulating discussions. 

O'. -R. Fris.ch. 

E. T. Sorensen. 

Institute for Theoretical Physics, 

Copenhagen. 

^Experiments with a similar arrangement, but yet on slightly 
different lines, have recently been performed by Amaldi, d'Agostino, 
Fermi, Pontecorvo and Segrfe, La Rioerca Beientifiea, vi, 1, No* 11-12. 


Activity of Andros tendione on the Sexual Organs of 
the Male Rat 

It has repeatedly been stated that the relation 
between the results of capon test and rat test varies 
with preparations having male hormone action^*®. 
A definite number of capon units, applied in the form 
of testicular extracts, has a stronger activity on the 
sexual organs of the male rat than pure androsterone 
or hormone fractions from male urine. Gallagher 
and Koch®, moreover, showed that boiling alkali 
destroys the hormone action of testicular extracts 
only, but not of the urine extracts. In fact, andro- 
sterone and ^rans-dehydro-androsterone, the existence 
of which in the urine has been described by Butenandt, 
are not altered by treatment with alkali. 

Recently, L. Ruzicka and A. Wettstein have pre- 
pared ^mws-dehydro -androsterone from cholesterol 
and transformed it by oxidation into androsteiidione 
of melting point 173°-"174°. Like corpus luteum 
hormone, it is an unsaturated diketone, and has the 
following formula : 


H2 



It is now well known that the boiling of corpus 
luteum extracts with alkali destroys the hormone 
action.' L. Ruzicka and A. Wettstein therefore re- 
cently suggested that androstendione or analogous 
compounds might, be responsible for the peculiar 
action of the testicular extracts.® 

As Ruzicka and Wettstein have already reported, 
the capon unit for , androstendione and likewise for 
the saturated androstandione amounts to about 
100 y, accorduig to the, 6-day. test .used, in .this 
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laboratory. Thes© substances are therefore somewhat 
less active on the comb than androsterone (60 y), 
and particularly the diol (15y) obtained by hydro- 
genation of androsterone. ' In the meantime, I have 
examined these and related compounds also on the 
young castrated male rat. The first experiments 
have already shown that androstendion© influences 
the seminal vesicles much more strongly than andro- 
sterone. In the following table, the results of a 
further series of experiments are shown, daily doses 
of 50 y, 100 y and 200 y of the different preparations 
having been ■ administered ; 




Weight of the 

Weight of the 


Capon 

unit 

seminal vesicles 
in mgm. 

penis in mgm. 


y 

50y 

lOOy 

200y 

50y 

IQOy 

200y 

Androstendlone 

100 

25 

51 

285 

85 ■ 

100 

150 

Androstandione 

100 

16 

27 

51 

57 

89 

92 

Androsterone 

60 

11 

14 ■ 

17 

46 

60 

65 

Diol 

15 

14 

25 

40 

68 

89 

98 

Diol-monoacetate 

15-20 

13 

_ 

— 

64 

, — 


Diol-diacetate 

15-20 

13 


.;. 

60 

— 

— 


The rats were castrated at a weight of 70-80 gm., 
and only used 4 weeks after the castration. They 
received the above-mentioned doses once daily for 
20 days. On the twenty -first day the animals were 
killed and the seminal vesicles and penis weighed. 
The weights of these organs at the begiiming of the 
experiment were about 6 mgm. and 50 mgm. 
respectively. Three to ten animals were used for 
each experiment. 

The table clearly shows the high activity of andro - 
stendione on the seminal vesicles and the penis. The 
increase of weight of the seminal vesicles amounts, 
for example, with a dose of 50 y to three times, 
with a dose of 100 y to five times and with a dose 
of 200 y to twenty -three times that of the andro - 
steron© animals. Also androstandione of m.p. 132^^ 
shows a considerable activity on the sexual organs 
of the rat, similar to that of the diol. In this con- 
nexion it must be remembered that A. Ogata and 
S. Hirano* report the isolation of an active substance 
of m.p. 129° from testicles, which may perhaps be 
identical with androstandione. The testosteron 
recently described by David, Dingemanse, Freud and 
Laqueur® of m.p. 154°-154* 6° resembles more the diol 
ill its activity. The fact that androstendion©,: even 
in the absence' of the substance X postulated by 
Laqueur and his co-workers, and in spite of its rather 
moderate activity on the capon comb, influences the 
sexual organs of the young male rat to an extra- 
ordinary extent, gives further support to the hypo- 
thesis of L. Ruzicka and A. Wettstein that andro - 
stendione, or a similar unsaturated ketone like 3-keto - 
17 -hydroxy androstene, may be identical with the 
less stable male hormone or hormones of the testis. 

E, Tschopp. 

Biological Department, 

Society of Chemical Industry 
in Basle (Ciba), 

Basle, Switzerland. 

July 9. 

^ Laqueur und Miinch, Ber. ges. Physiol., 61, 3-4 ; 1931. Matsuzaki, 
Jap. J. Med. Sci., 7, No. 1 ; 1934. Dingemanse, Freud und Laqueur, 
Nature, 135, 184 : 1935. 

® Gallagher und Koch, Endoctinology, 18, No. 1, 107 ; 1934. See 
also A. Ogata and S. Hirano, J. Pharmac. Soc. Japan, 63, 153 ; 1933. 

® L. Riizicka and A. Wettstein, Eelv. CMm, Acta, 18, 986 ; 1935. 

* A. Ogata and S. Hirano, J. Pharmac. Soc. Japan, 64, 199 ; 1934. 

® David, Dingemanse, Freud and Laqueur, Hoppe-Seylefs Z. physiol, 
OAem., 233, 281 ; 1935. 


A Crystalline Fluorescent Dehydrogenation Product 
from Vitamin Bi , , ' , , ■ . 

The. production, of fluorescent . solutions on oxida- 
tion of vitamin Bi (antineurin) has been ..indicated in 
these columns by Peters^, but no crystalline fluores- 
cent product has hitherto been reported. 

An .alkaline solution of. potassium ferricyaiiid© .' 
transforms the vitamin hydrochloride (Gi 2 Hi 80 .N 4 SCi 2 ) 
into a pale yellow, sulphur-containing compound . 
( crystals m.p. 22 D , from chlorof orm ) having, in 
neutral or alkaline solution, an intense blue fluores- 
cence ; it possesses all the recorded properties of the 
Thiochrome" (Gi 2 Hi 40 ISr 4 S) of Kuhn and liis col- 
leagues includhig a similar absorption spectrum. 
This result is to us the more interesting, as thermal ' 
decomposition of the vitamin also yields a Hue 
fluorescent compound®, C 9 H 10 ON 4 , which may have ' 
a related constitution. ’ : 

G. BarO'BR. ' ' 

F. Bergel. 

, , . A. R. Todd...^ 

Department of Medical Chemistry , 

.University of Edinburgh. 

. July '31. 

^ Nature, 135, 107 ; 1935. 

I?” P}- Wagner-Jauregg, F. W. vm Klaveren and H. 

Vetter, Z. physiol Chem., 234, 196 ; 1935. 

Jansen, and A. R. Todd, Chem. and Ind., 64, 

596 ; 1935. 


A New Alkaloid of Ergot 

Some years ago, Chassar Moir^ demonstrated by 
clinical experiments that aqueous extracts of ergot, 
so far from being valueless as maintained by pharma- 
cologists, contain an oxytocic principle with a 
remarkably rapid action on the human puerperal 
uterus. This principle was isolated by Dudley and 
Moir^ and found to be a water soluble alkaloid, which 
they named ergometrine. During the process of 
manufacture of this alkaloid, we' have isolated in 
addition a new alkaloid which is isomeric with e.rgo- 
metrine and convertible into it. The relationship 
is apparently similar to that existing between the 
alkaloidal pairs ergotoxine-ergotinine and ergot- 
amine— ergotaminine. We have accordingly named 
it ergometrinine. In the above-mentioned pairs, , one 
member in each case is comparatively inert. Whether 
the new alkaloid has the same clinical action as ergo- 
metrine or is a relatively inert isomeride remains a 
question for clinical investigation.. 

Ergometrinin© has the formula CisHagOaKa. .It. is 
fairly soluble in chloroform and has == 4 - 520° ; 
(in chloroform c = 1 ). It decomposes at about 195°*. 
It forms a crystalline nitrate B.HNOs,' hydrobromide, 
B.HBr and an acid sulphate B.H 2 SO 4 . The salts are 
easily soluble in water and give dextrorotatory 
solutions. 

It is of interest to recall that ergine®, GisHiUNa, 
a degradation product of the ergot alkaloids, has a 
high optical rotation, = + 698 ° (in chloroform 

c = 1*5) similar to that of ergometrinine, and it 
seems probable that the latter has the same con- 
figuration. 

S. Smith. 

G. M, Timmis. 

Wellcome Chemical Works, 

Dartford. 

^B.M.J., 1, 1119; 1932. 

^B.M.J., 1, 520 ; 1935. 

® Smith and Timmis, J, Chem. Soc., 763, 1543 ; 1932. 674 ; 1934. 
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Expansion of Films of Myosin on Potassium 

, Lactate. 

By suitable manipulation, it lias been found 
possible to spread true monolayers of proteins on 
.various substrates. These monolayers can be 
examined both in the Langmuir trough and by the 
method of siuf ace potentials. In the course of an 
investigation on the properties of monolayers, of 
myosin, it has been found that when this protein 
is spread on potassium lactate at jpH 7, it assumes 
a much more expanded form than it does on potassium 
chloride and other neutral salts, at the same normality 
and pH. It is interesting to note that it is a hydroxy- 
acid which causes this expansion, as neither acetates 
nor propionates are effective ; the extension is 
noted, although to a less degree, with tartrates. 

Furthermore, on lactate, as the substrate increases 
in alkalinity , the film assumes an even more expanded 
form, whereas no such change is noticeable with 
potassium chloride. The effect seems to be specific 
in regard to myosin, for egg albumin shows no such 
difference. 

In the accompanying table are given the approxi- 
mate values for the area occupied by a gram of 
myosin on various substrates, and the phase boundary 
potential difference caused by the film. 


pH Substrate 


7 Jf /2 PotaasiTim cMoride 
7 M/2 Potassium lactate 
10 M/2 Potassium lactate 
4 M/2 Potassium lactate 


Area per gram 
(square metres) 

AFmax. (1) (2) 

(milli- At commence- At the point 
volts) ment of uni- of maximum 
formity of the phase bound- 
monolayer ary potential 


275 525 ElO 
160 1450 600 
160 2200 1000 
170 1300 250 


These facts may be interpreted as indicating a 
tendency of the myosin to extend in the presence 
of lactate ions. The role allotted to lactic acid at the 


present time in the physiology of muscle is admittedly 
a subordinate one, but it is certainly interesting to 
find that the lactate ion and the contractile substance 


have this mutual relationship. If the lactate does 
take any active part in the cycle of events during 
contraction, it might conceivably be that of 
facilitating an active relaxation of the fibrils during 
recovery. S. A. Moss, Jb. 


increases rapidly as. the molecular .axis' approaches, 
from the perpendiouiar . position, that parallel to the 

electron beam. 

In Fig. la,' hydrogen molecules stream downward 
from the jet A to be bombarded by 86 -volt electrons 
in a horizontal broad thin beam, so that the sheath 
of ionisation is sufficiently widespread over the hole B, 
Positive ions the direction of which is defined by 
the hole and the twin slits of the shield {Fig, 16) 
are. received by a Faraday cage maintained at' 
— 112 volts against the shield. The receiving system 
can be rotated around the cylinder axis. As the 
arrangement is of such high cylindrical symmetry, 
any deviation from a circle of the polar diagram of 
the current fiowing into the Faraday cage indicates 
the dependence of the probability of ionisation or 
dissociation upon the molecular orientation. 



Eeic K. Ride AT. 
Laboratory of Colloid Science, 

(Sambridge. 

E. C. Bate Smith. 
Low Temperature Research Station, 

Cambridge, 

Aug, 2. 


Molecular Orientation and the Probability of Dissoci- 
ation of Molecules by Electron Impact 
Hydbogen when bombarded by electrons with 
energy greater than 27 e.v. dissociates according to 
the following scheme : 

'. ' Hg -> .Ha+. 4- 0 H -f- 11+ 4- 6 4- kin. energy^. 

In such a ease, the dependence of the probability 
of the process upon the molecular orientation toward 
the; electron beam will be sho'c^m in the angular 
distribution of the dissociation products, for they 
fly apart swiftly (at a velocity of 7-1 1 volts) along the 
line m which the molecular axis lay at the moment of 
excitation ; strictly, however, a small deviation 
caused by the translational and the rotational motion 
must be considered. Our recent measurement of this 
distribution shows conclusively that the probability 


Fig. Ic shows the actual diagi’am obtained, its 
longer side being parallel to the electron beam. The 
electrostatic field due to the electron beam and ions- 
and the possible ionisation inside the shield by the 
scattered electrons with unequal angular distribu- 
tion^ are contrary or insufficient to produce the dis- 
tortion of the diagram observed. Actually, an 
almost perfect circle was obtained with mercury 
vapour which filled the ionisation chamber uniformly. 
Molecular ions simultaneously formed will hit the. 
part between the two slits of the shield. Another 
type of ionisation : Hg 2H+ + 26, is much less 
frequenth 

A similar investigation of the dissociation process 
through the state is in progress. 

ISTobuji Sasaki. 

Institute of . Chemistry, Tsijneyo Kakao. 

College of Science, 

Kyoto Imperial University, 

Japan. 

June. 6. 

1 Bleakney, Phys, Rev., 35, 1180 ; 1930. Lozier, ibid., m, 1285 ; 

1930. 

^ Amot, Proc. Roy. Soc., A, 12B, mi ; 1930. 

» idem, ibid., A, 133, 623 ; 1931. Brode, Rev. Mod. Fhps., 6, 274 ; 
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Influence of a Magnetic Field on the Viscosity of 
Para-A 2 ;oxyanisol 

It is known that a magnetic field has an influence 
on the orientation of the molecules in anisotropic 
liquids’-. As it seems probable that the coefficient 
of viscosity of these substances will depend on 
whether, and in which direction, the molecules are 
orientated, a magnetic field may be expected to 
influence the value of the viscosity coefficient. The 
first experiments on this subject were made by M. W. 
Neufeld^, who investigated the influence of a mag- 
netic field on the velocity of flow of anisotropic 
liquids (p-azoxyanisol and anizaldazin) through a 
capillary tube. But, as is well known, in a layer of 
anisotropic liquid so thin as that in the capillaries 
used by Neufeld (diameter 0-09 mm.), the action 
of the field may be impeded by the directive action 
of the walls. Gonsequently, Neufeld’s experiments 
cannot be regarded as definitive. 

In order to examine the question further, I applied 
a method in which thicker layeus of liquid were in 
motion, and the surface of friction was a plane, 
so that it was possible to introduce a magnetic field 
perpendicular to this plane. This method is somewhat 
similar to that used by Quincke^ for measurements 
of the influence of an electric field on the viscosity of 
liquids. 

On one side of the beam of an analytical balance, 
a glass plate, 48 mm. x 24 mm. x 0*8 mm., was 
hung in a vertical plane. The plate was immersed 
in the liquid under investigation, the liquid being in 
a vessel having two parallel walls 6 mm. apart. The 
vessel was placed in a thermostat between the poles 
of an electro -magnet. Thus the plate could oscillate 
vertically in its own plane. The period of the oscilla- 
tions was about 5 sec. ; the maximum amplitude 
was 0*5 cm. The damping of such oscillations 
depends upon the viscosity of the licpiid in which 
the plate is immersed. So far, the influence of the 
density of the liquid on the damping has been neg- 
lected. The apparatus was calibrated with sugar 
solutions, and then the measurements with p- 
azoxyanisol were made. Its temjjcwature was 125° C. 
(anisotropic -liquid phase). The damping of the 
oscillations of the plate was measured without and 
with the magnetic field (2,400 gauss) perpendicular 
to the ]olate. The experiments have shown a rather 
unexpectedly great influence of the magnetic field 
on damping. From the values of the logarithmic 
decrements, the viscosity coefficients were determined, 
and it has been found that the viscosity in the mag- 
netic field is about 3*5 times greater than without 
the field. This effect disappears completely after 
the transition to the isotropic -liquid phase (at a 
temperature of 135° C). 

The experiments are being continued in order to 
examine how far this effect depends on temperature 
as w^ell as on the direction of magnetic field. Other 
substances in their anisotropic -liquid phase are now 
also under investigation, and the results will be 
published shortly. 

I wish to express my best thanks to Prof. M. 
Jezewski for his helpful interest in these experiments. 

Physical Laboratory, Mi?sowicz. 

Mining Academy, 

Cracow. 

June 19. 

^ See, for example, M. Miesowicz iind M. Jezewski, Phijs, Z., 36 , 
107 V 1935. M. Traiitz imd E. Froschel, Ami. Phys., 22, 223 : 1935. 

“ M. W. Veiifeld, Phys. Z., 14, 645 ; 1913. 

® G. Quincke, Wied. Ann., 62, 1 ; 1897. 


\ .'Philosophy and Modern Science 
■ When ,X)r. Dawes Hicks wrote in his first k*tter^ 
of ‘‘that whichis sensed”, I could not be sure whether 
he meant an external object, a light wave, or ^a 
Russellian sense-datum ; but it appears from his 
further letter^ that he meant none of them, hut 
something much more like wdiat I call a sensation. 
The patch of colour and my awareness of it seem to 
me to form an inseparable whole ; I cannot imagine 
either without the other, and in any event it is only 
sensations which w© are aware of that can form any 
basis of knowledge, and therefore that are i*elevaut 
for my purpose. I do not deny the mental eompoiumt 
in a sensation, but I do say that the recognition of 
physical and mental components in its structure is 
the result of inference and not a direct obser\'ation. 
Of course I agree fully that discrimination and com- 
parison follow immediately on sensation ; their 
nature is what I am trying to elucidate. 

The word “universals” was not introduced l^y me, 
hut by Dr. Hicks in a definition of “concept” that 
I do not accept ; and the statement that numbers 
are not existents implies a restriction on the meaning 
of “existence”, about the utility of whicli there might 
be a good deal of argument. In Dr. Hicks’s sense I 
am prepared to admit that Neptune may be neither 
a universal nor a concept ; but that does not affect 
the fact that it is a concept in mine. I never said 
that an object was a generalisation or an idea of a 
class of objects ; it is a term in a general law or law's 
that serve to summarise and predict sensations, and 
such a term is what I have called a concept. I am 
certainly not the first to use the word in that senst\ 
and I know no other in common use that wouhi 
express the same meaning. 

Perhaps I should explain again that I am not 
discussing the correctness of any opinion about tlie 
nature of the external world or of the mind. I am 
discussing the nature of the foundations of empirical 
knowledge, including inference. My objection to most 
of the theories of science propounded both by 
physicists and by philosophers is that they postulate 
from the start a degree of knowledge that cannot 
possibly be primitive ; they begin at the middle or 
the end instead of the begimiing, and thereby fail 
to come to grips wdth the fundamental problems. 

Haeold Je:ff:eeys, 

St. John’s College, 

Cambridge. 

1 Kature, 135 , 1035, June 22. 1935. 

2 Nature, 136 , 183, August 3, 1935. 

Phonemes 

At the recent International Congress of Phonetic 
Sciences, many of the papers contained discussions of 
‘phonemes’ and ‘phonology’. There were nearly as 
many definitions of a phoneme as there were papers, 
and nobody seemed to have any clear idea of what 
was meant by the term. The hopeAvas expri^ssed that 
perhaps the psychologists might be able to discover 
what a phoneme is. At the Congrevss dinner, oim 
speaker compared the hunting of the phoneme to 
the hunting of the snark — -with the difference tlmt at 
least there was a snark. Apparently the phoneme was 
smiled out of existence. This, howAwer, was not the 
fault of the phoneme, but of the hunters wdio failed to 
find it. The nature of language shoivs that plioiieinos 
do exist, and the successful study of language rec|uir€^s 
that they shall be found. 
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Abandoning all speculations concerning what 
think W6 hear and concerning what printed words 
may be supposed to indicate, w© approach the 
problem as if we had been born deaf and had never 
learned to read. W© first make a collection of tracks 
of speech on sound films. One after another we find 
stretches of vibration of more or less homogeneous 
character. Each one of them was produced by an 
impulse of the speaker. Such an impulse we term a 
speech sound. The record we have before our eyes 
is the expression of such speech sounds and it is the 
only information we have about them. On comparing 
the records we find that groups of similar speech 
sounds can be formed. In this way we establish that 
spoken language consists of a succession of speech 
sounds, more or less overlapped, and that these speech 
sounds can be grouped on the principle of similarity. 
A term is needed to indicate any one of the speech 
sounds of a group ; for this we use the word phoneme , 
A phoneme is not an average of speech sounds ; it 
is on© of a group of similar sounds without specifica- 
tion of which one it is. Such a sound can be indicated 
by a letter. In this way w© get a phonetic alphabet 
that correctly represents spokein language. 

Though deaf and unable to read, we can find the 
phonemes and are able to express them in numbers 
obtained by measurement. The same procedure might 
be useful in regard to other problems of language. 

E. W. SCBIPTUBE. 

Phonetic Laboratory, 

62 Leytonstone Road, 

London, E.15. 


Fibre-Forms in Animal Hairs 

The effect of steam on the fibre -forms of white 
fox guard hairs reported by Dr. R. 0. HalP appears 
to be an example of a phenomenon, of very general 
occurrence in wool fibres, which has been described 
by me in connexion with fibre-forms in merino wooP. 
In the fleece this wool has a waviness which is, 
to a first approximation, sinusoidal, but the wave 
form is not entirely stable at ordinary humidities in 
single fibres withdrawn from the locks, so that in 
the natural state the fibres must be in a condition 
of strain, engendered, it may be, during the passage 
of the potentially curly fibre up the shaft of the 
follicle, or perhaps due merely to the closeness of 
packing of the fibres in the locks. The change in the 
form of a single fibre which proceeds slowdy at room 
humidity is greatly accelerated when the fibre is 
■wetted; it is an elastic deformation, and not a 
swelling phenomenon, since it is irreversible, and it 
may be resolved into torsional and flexural changes 
of which the former are more important. The obvious 
interpretation of the effect is that in the fleece the 
fibres have ‘cohesive set® which is not relieved 
naturally because the closeness of packing and 
greasiiiess of the fibres in the locks preclude any 
readjustment under the action of atmospheric 
moisture. 

After reaching an equilibrium form in. cold water 
vapour, the fibre may change its configuration still 
more if the temperature is raised, and this final 
change may be compared with the effect obtained 
by Hall. In view of the fact that the merino -wool 
fibres have existed in a state of strain in the presence 
of an alkali (the ‘suint’) the most natural explanation 
of the temperature changes is that in the fleece the 
fibres have not only ‘cohesive’ but also ‘temporary’ 


'seP»^, this being stable in cold water but not in hot 
..water or. steam. It will be seen that this is also a 
■possible- explanation of the flexural changes in 
steamed fox hairs ; in them, of course, any coliesive 
set would be relieved naturally, since the hairs in 
the pelt are relatively free from.' mutual .impedance. 
From this point. of view Hall’s.. highly curled hairs 
are in their normal, unstrained configurations, whilst 
the fibres in the pelt are temporarily set .in straighter 
forms. 

It maybe, although this does not seem ..very 
■probable, that any flexural changes occurring in 
steamed hairs are due to differential super -contraction 
following strain in the presence of an alkali ; differ- 
ential super-contraction would also be effective if, 
as is conceivable, there are structural faults of such 
a .nature that the keratin .on one side of the fibre 
is deficient ■ in those lateral , linkages which are 
■ responsible for the stability of normal a-keratin in 
steam. ‘Weathering’, therefore, must only be 
regarded as one of a number of possibilities. 

The interpretation of effects of this kind is of 
considerable importance biologically, since the study 
of fibre -forms can only lead to a .knowledge of the 
mechanism of growth if those factors acting after 
keratinisation is complete have been taken into 
account. Whether the cause of Hall’s effect is really 
‘weathering’ is, therefore, worth determining ; tests 
on fibres from the pelts of very young foxes would 
probablv throw light on the question. 

". h: j. woo',Ds. . ■ 

The University , 

' Leeds. ■ ' 

July 6. 

^ Natitee, 136, 28, July 6, 1935. 

® Woods, J. Text. Inst, 26, T93 ; 1935. 

® Woods, Nature, 132, 709 ; 1933. 

« Astbury and Woods, Phil. Tranfs. Roy, Soc.^ A, 282, 333 ; 1983. 


Effect of Pressure of Atmosphere on Development 
of Red Clover 

Since 1932, studies in this laboratory have investi- 
gated the effect of partial pressures of various gases 
on the nitrogen fixation process in iiiocuiated legum- 
inous plants. The results, which, 'throw considerable 
light on certain properties of the meolianisni employed 
in this biological process, will be reported in detail in 
a future publication. In connexion witli this research, 
observations which may be of general interes't w'e.re : 
made on the effect of growing clover under a fairly 
wide ra.nge of atmospheric pre.ssures. Little work 
appears to have been ■ reported ' on this aspect of 
plant physiology ; discussion of, the. effect of. gas 
pressures in most texts is restricted to the effect of 
partial pressures of oxygen and carbon dioxide in 
short-time experiments. 

In these studies, red clover plants ■were grown 
from two to three months in 10 litre pyrex serum 
bottles on a sand substrate provided with the re- 
quired plant nutrients (Crone’s solution) and kept 
under pressures ranging from 0 *12 to 1-8 atmospheres. 
Each bottle was provided with a mercury manometer 
(with trap) to measure the desired pressure ; carbon 
dioxide was added as required' by a method pre- 
viously described^. ' Three times a week all bottles 
were aerated for 30 minutes and the pressures 
adjusted, thus preventing an accumulation of oxygon 
from the carbon dioxide decomposed in photo- 
synthesis. 
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The most surprising feature of the study was the 
relatively good growth made by the plants over the 
entire range of pressures used ; differences were 
noted, but in general, all plants developed even at 
the extremes of pressure. At pressures greater than 
atmospheric, nitrogen gas was used to increase the 
total pressure ; the growth of the plants appeared 
to be quite normal and indistinguishable from plants 
grown in air. At pressures less than atmospheric 
and greater than 0*20 atm., a definite stimulation of 
plant development was noted. The leaves were 
larger and broader and the plants were slightly 
greater in size (dry weight) than the control plants 
kept at normal pressure. 

Pressures below 0*20 atm. usually caused some 
inhibition of growth, probably due to low pressures 
of oxygen. Previous studies of the effect of pOg 
indicated, that plants kept in atmospheres in which 
the pOg becomes less than 0*05 atm. develop typical 
signs of carbohydrate excess, namely, red stems, 
yellow leaves and stalky growth habit. Root develop- 
ment under these conditions is characterised by 
tiiberisation. Responses similar to these were ob- 
served in plants grown under low total pressure and 
hence low pressure of oxygen. 

Occasionally freak growths were encountered in 
plants grown under low pressures, including false 
nodules on the roots, long and pointed leaves and, 
more rarely, four and five leaves instead of the usual 
three. Similar studies with other species might be of 
value in interpretation of types of plant growth at 
different altitudes. 

P. W. Wilson. 

Herman Frasch Foundation in 
Agricultural Chemistry, 

Depts. of Agricultural Bacteriology and Chemistry, 
University of Wisconsin, 

Madison, Wis. 

June 28. 

^ E. M. Smyth, Science, 80, 294 ; 1934. 


Celluloid Tubes for Sampling Cores of Deep Sea 
Mud 

In recent years, there has been considerable 
progress in obtaining long cores of deep sea mud in 
the course of oceanographical and limnological work. 
Analysis of the stratification of these cores frequently 
gives valuable geological, geochronological and 
palseoclimatologicai results. During deep sea iir- 
vestigations it is possible — at least in the U.S.S.R. — 
to secure cores four to five metres in length. The 
preservation and subsequent examination of these 
cores present, however, some difficulties, due to 
the necessity of pushing out the obtained core from 
the Ekman tube, the Meteor t 5 q)e of sounding tube, 
and the glass container. This operation is often 
followed by the secondary deformation of the core, 
and includes other difficulties of minor importance. 

The use of glass containers jpermits the cores 
obtained to be kept for a long time in a humid and 
undisturbed condition. Recently it has been found 
practicable to remove the cores from metallic tubes 
ill such containers on board ship (Dr. Kuenen^ 
on board the Willehrord SnelUus). This may be 
ascribed to the fact that the glass container, being 
placed inside the Elonan or the Meteor type tubes, 
narrows the opening of such a tube, and consequently 
the length of core is considerably diminished. 


'Dr.'Kuenen^s method, however, causes the de€orm« 
ation to be greater, and even doubled. 

Instead' of glass containers we have used brass onoB, 
with thin walls, that have been placed in tubes of 
the Meteor type or simply adjusted to their stopper. 
They are not transparent, however, and in using 
them the process of subsequent withdrawing of cores 
for their further examination is quite unavoidable. 
Glass containers, in spite of their transparency and 
non-oxidisafoility, have necessarily thick walls and are 
very fragile and heavy. 

Ill connexion with these difficulties, I venture to 
suggest that celluloid or some other transparent 
plastic material be used for the preparation of 
containers to secure deep sea mud. These containers 
could have very thin walls (0*2-0 *3 mm, or less) and 
would possess many following advantages : they would 
be cheap, light, transparent and chemically inactive ; 
moreover, the core could be withdrawn by cutting 
the container along its length. The thin walls 
of the suggested containers would make it possible 
to use them inside the Ekman or Meteor type tubes 
without diminishing the size of the openings,^ The 
core included in such a container could be divided 
into vertical or horizontal sections, even without 
having to be withdrawn from the container. 

N. J. Tabasov. 

State Institute of Hydrology, 

Leningrad, U.S.S.R. 

June 21. 

^ Kuenen, H., Die Viermeter-Lotrohre der Smllius Expedition. *4fwi. 
dcT Hydrogr. u. Marit Meteorol. H. Ill, 1932. See also : Stetson, H. L., 
The Bottom Deposits, Sci. Results of the Nautilus Expedition, lySl. 
Papers in Phys. Oceanogr., etc., vol. 11, No. 3 P.V. 1933. Camb. Mass. 


Symbiotic Association between Flies and Nematodes 
in Galls of Eucalyptus Trees 
Galling of the flower buds of certain trees in 
Australia, notably Eucalyptus rosfrata and E. hernia 
phloia, is sometimes so heavy that no flowers appear, 
and no honey harvest is reaped. The chief causes 
of galling are agromyzid flies of the genus Fergusonina^ 
Malloch. 

Inside the galls the fly larvae are associated 
with small nematodes, which I have placed in a 
sub-genus of the plant -parasitic genus Angiiilliilina > 
The nematodes live in the gall-cavity in contact w^ith 
the fly larvae, and ultimately a number of fertilised 
females enter the body-cavity of the female larvae 
of the fly. There eggs are laid, and when the female 
fly in turn deposits its eggs in young flower buds 
a number of larval nematodes accompany them. 
The nematodes at once feed on the plant tissues 
and give rise to prolifei'ating cells on which the fly 
larvae feed, making hollows in which they are 
associated with the worms. 

The symbiosis appears to have arisen as an 
accidental association between agromyzid leaf- 
tunnelling larvae and plant parasitic nematodes. 

Goodey^ has described a parasitic association 
between the frit -fly of oats and a nematode, which 
may correspond to one of the steps in the evolu- 
tionary ^ series which led to the highly organised 
association outlined above. 

G. A. ClTRRIE. 

Division of Entomology, 

Council for Scientific and 
Industrial Research, 

Canberra, Australia. 

^ Phil. Trans. Roy. Soc.^'B, 218, 315 ; 1930. 
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Absorption Spectrum of Methyl Iodide 

The excited state or states, designated by Mullifcen 
as that are concerned in the ultra-violet 

absorption continuum of methyl iodide, have been 
compared with the ^>^11 states of the ICl molecule^. 
The absence of a band system accompanying the 
continuum has led to the assumption that the upper 
state is unstable, whereas a comparison with the 
®II states of I2, IBr and ICl suggests that a state 
of GH3I might possibly have a potential curve with 
a shallow minimum, and that there might exist a 
band system the convergence limit of which would 
occur at a wave-length much longer than that of 
the absorption maximum near X 2600. The discovery 
of such a convergence limit would have the additional 
interest of providing an accurate value of the energy 
of the G-I bond. 

To test this possibility, the absorption spectrum 
of gaseous methyl iodide at 220 mm. pressure was 
photographed through an absorption tube 6*6 metres 
long, the methyl iodide having been fractionated 
twice immediately before use. No bands were found ; 
but the continuous absorption was found to extend 
practically to X 3600, w^hich is some distance beyond 
the absorption ‘limits’ of X 3360 and X 3100, found 
by Iredale and Mills ^ and by Hukumoto® respectively, 
using columns of gas 1 metre long. xMthough the 
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conditions in the long absorption tube made accurate 
intensity measurements impossible, it was found that 
the absorption limits in equivalent columns of gaseous 
and liquid methyl iodide (6*6 metres at 220 mm. 
and 0*6 cm. respectively) occurred at about the same 
wave-length, indicating that the absorption co- 
efficients of liquid and gas in this region are of the 
same order of magnitude. Since Iredale and Wallace^ 
found that 4 cm. of the liquid absorbed as far as 
X 3950, a result that was confirmed in this laboratory, 
an equivalent column of the gas of the rather im- 
practicable length of 40 metres should absorb at 
wave-lengths considerably longer than X 3600, so that 
the existence of a band system in this region, though 
improbable, cannot be entirely ruled out. 

The experiments also emphasise the fact that the 
determination of absorption limits by extrapolation 
from results obtained with short columns of gas may 
lead to values which are in error by many iiundreds 
of Angstrom units, and that results so obtained have 
no thermochemicai significance. ]S[ S B ayliss 

Department of Chemistry, 

University of Melbourne. 

July 11. 

^ Mulliken, Phys, Rev., 47, 415 ; 1935. 

^ Iredale and Mills, Proc, Roy. Soc., A, 133, 430 ; 1931. 

® Hukumoto, J, Chem. Phys., 3, 164 ; 1935. 

* Iredale and Wallace, Phil Mag., (7), 8 1093 ; 1929. 


Points from Foregoing Letters 


Prof. G. Beck discusses the forces binding the 
constituent parts of the nucleus of the atom and 
inquires into the reasons why two electrons are not 
emitted simultaneously in radioactive changes ; he 
considers that this would involve the simultaneous 
occurrence of two neutrinos (neutrino and anti- 
neutrino), 

The half-life periods and the maximum energy of 
the electrons emitted by a number of artificial radio - 
elements obtained by neutron bombardment are 
given by Prof. A. I. Alichanow, A. I. Alichanian and 
B. S. D^elepow. The authors point out that their 
findings do not agree with Fei^mi’s theory of beta 
ray decay and do not fit in Sargent’s diagram, which 
connects the maximum energy of emitted electrons 
with the disintegration constant. 

In order to determine the velocity of slow neutrons, 
Dr. O. R. Frisch and E. T. Sorensen have investi- 
gated the effect of passing the neutrons through the 
marginal part of a rotating wooden disc, and observ- 
ing the effect of the emerging neutrons upon boron - 
lined ionisation chambers at two different angles ; 
the results indicate that a large part of the neutrons 
have velocities of the order of 200 metres per second, 
and further experiments with cadmium screens show 
that the main part of those neutrons which are 
strongly absorbed in cadmium have such thermal 
.■velocities. . 

Dr. E. Tschopp finds that androstendione surpasses 
other Imown male hormones in its action upon the 
growth of the sex organs of the male rat, though, as 
is the case with the testicular extract, its effect upon 
the growth of the capon’s comb is inferior to that of 
androsterone. This and other evidence supports the 
view that androstendione is a constituent of the 
male hormone of the testes. 


Thin films (mono -molecular) of myosin, a con- 
stituent of muscle protein, floating upon water 
solution, are expanded by potassium lactate at pH 7, 
and the expansion increases at higher pH (alkaline 
solutions). A. A. Moss, Jr., Prof. Eric K. Rideal and 
E. C. Bate Smith consider that these phenomena 
may throw some light on the changes which take 
place in the muscle, the lactate helping in the re- 
laxation of the fibrils during recovery. 

Hydrogen molecules are more readil,y dissociated 
by the impact of electrons moving parallel to the 
molecular axis, according to Prof. N. Sasaki and T. 
Nakao. The authors give a diagram of the apparatus 
used in measuring the angular distribution of the 
resulting ions. 

The influence of a magnetic field upon the viscosity 
of an anisotropic liquid (p-azoxyanisol at 125° C.) has 
been re-determmed by M. Miesowicz, from the 
damping effect upon an oscillating plate. He finds 
that the viscosity is increased 3*5 times by a magnetic 
field of 2,400 gauss. 

Clover plants have been grown by Prof. P. W. 
Wilson in a closed system under pressures of 0*12- 
1*8 atmospheres. At pressures greater than atmo- 
spheric the development of plants appeared to be 
normal; between 0*20 and 1 *00 atmosphere, stimula- 
tion of growth was evident. Below 0*20 atmosphere, 
development was restricted, apparently because of 
low pressures of oxygen available. At extremely low 
pressures occasional freak growths were encountered. 

^ N. S. Bayliss describes the ultra-violet absorp- 
tion spectrum of methyl iodide, photographed through 
6*6 metres of the gas. The continuous spectrum was 
found to extend to at least X 3600, and although no 
accompanying band system was found, the possibiht^y 
of one cannot be entirely dismissed. 
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Research Items 


Excavation in Brittany 

In 1929 Sir Bobert Mond was invited to undertake 
the exploration of the Tress6 alUe couverte by Baron 
Robert Siircouf, its owner, and entrusted the work 
of excavation to Miss V. C. 0. Collum. This megalithic 
monument is situated in the For§t dii Mesnil, Ille-et- 
Vilaine, and had not previously been explored, 
although it had been reported in 1880 and then 
scheduled as an ancient monument. Excavation 
took place in April 1931, and an account of the 
results then obtained has now been published (“The 
Tresse Iron-Age Megalithic Monument (Sir Robert 
Mond’s Excavation)”. By V. C. C. Collum. . Pp. 
xii + 123, with 35 pis. Oxford University Press. 
10s. 6d. net). The objective of the investigation 
was to test the generally accepted view that mega- 
lithic monuments in Brittany, such as this, have 
suffered Violation’ and disturbance in an age long 
subsequent to that of their erection. Careful and 
detailed records of excavation and stratification, 
therefore, were made. A peculiar and characteristic 
feature of the monument is the occurrence of two 
double pairs of sculptured human breasts, one double 
pair on a transverse stone blocking the northern end 
of the alUe, the other on the western upright of the 
alcove beneath the transverse stone. In brief, the 
results of the investigation indicate that this is a 
native Gaulish tomb erected in the first century a.d., 
probably in the reign of Domitian. Fragmentary 
skeletal remains, not cremated, associated with 
potteiy, both wheel and hand-made, steatite beads, 
iron which may have been part of a fibula adorned 
with bronze, and 'nondescript’ flint and chert imple- 
ments, together with the representation of female 
breasts, point to burial offerings to the mother- 
goddess or female principle, of which the cult was 
widespread in Egypt and the East, and at the date 
suggested as that of the megalith, incorporate in 
Eastern mysticism. The cult, it is suggested, reached 
Brittany and Great Britain by way of the Mediter- 
ranean, North Africa and the Iberian coast. 

Iron Age Pottery in Britain 

Db. R. E. Mortimeb Wheeler appends to his 
report on the excavation in 1934 of Maiden Castle, 
Dorchester (A^i^wanes J., 15, 3), an important, 
though provisional, amended classification of the Iron 
Age pottery of Britain. A previous classification, 
proposed by Mr. Christopher Hawkes, recognises 
three groups or cultures : A— composite, mainly 
Hallstatt, the type-site being All Cannings Cross ; 
R— ma,rsh-village culture of Glastonbury and Meare, 
pottery with elaborate curvilinear decoration, pre- 
eminently ‘Celtic’ ; and G — ’Belgic immigrant culture, 
deficient in artistic expression, but technically well 
equipped, having the potter’s wheel. Geographically, 
A is found over most of middle and southern England, 
and may be recognised so early as the sixth century 
B.C., remaining dominant in Oxfordshire, Kent and 
other south-eastern counties down to the first 
century b.c. In the west, it is replaced by B in the 
second century b.c., while the Belj'gic culture enters 
the south-east in the first half of tM first century b.c. 
B occurs primarily in the O/'k-HTfU JllUnJ- 'U.-.A J 


on one hand, to ■Northamptonshire^ and 
and, on the other, eastward into Sussex. is 

.no good evidence for G in Wessex before Uie beginning 
of the first century a.d. Provisionally, il is pro]jos«n 
to subdivide A into three parts : Al, 600 -4d0 b.c a, 
marked by finger -tipped ornament especmlly c>ii 
high-shouldered types, and rcMl-eoatcd (Ti®mn- 

tite’) bowls, at fii'st with rilled, and later with (*orthui 
decoration ; A2, 400-200 B.C., absence of abovi^ 
and presence of poor derivatives ofsihda type, eoaise, 
rough but light fabric, no decoration (well repri'senteil 
at Maiden Castle) ; AB, 200 B.C. to eaily first 
century, smaller and simpler types of A 2, with 
pottery of B types. Class R, hitherto rt^garded as 
synonymous with Glastonbury, is now sorn to he a 
complex of two or three elements of diverse origin. 
Decoration is not an adequate criterion. Ju its phu'e 
is suggested the bead rirn and tlu^ count er-sunk 
handle, neither of which occurs in A. The »Belgie 
pottery does not reach Maiden Castle until tlie e\'e 
of the Roman conc£uest. Reproduction of ino<ii{ird 
R t^^es with the aid of the potter's whei.d suggest u- 
composite cultme BG. 

Inbreeding of Swine 

Various experiments on inbreeding of ])igs ha\T‘ 
led to the conclusion that it is injurious to rare. 
In an experiment which has been continued for eight 
generations by Mr. R. E. Hodgson (J. //rml., 26, 
No. 5) at the Experiment Station of the University 
of Minnesota, he reaches somewhat different con- 
clusions . Brother -sister matings of regist er<;^d P o 1 a n d - 
China swine were made for eight generations without 
any marked loss of vigour. The strains chosen appear 
to have been exceptionally free from deleterious 
recessive characters. The experiments began witli 
six sows, the strain from one being used as an out- 
bred control. Three of the inbred lines were lost in 
the first generation and a fourth in the se<*ond 
generation, due to reluctance to mate. In 1026 two 
new lines were started, one of whicli is now in the 
sixth and the other in the eighth inbred gent'ratiou. 
The difficulty in securing matings lias Ix^cn less since 
the fifth generation, and it appears that tlie strains 
can now be propagated indefinitely by broila^i’-sister 
mating. A few anomalies Imve ap]M‘arcd, and s{>rne 
undesirable characters were segn^gateci. including odd 
psychological and physiological sexual reacritais. 
Evidence was obtained that clifferenf'es in <lisposit ion, 
such as super-docility and wildness, are inherited. 
A substrain with yellow and another with white 
blotches was segregated from one line. Gom])arison 
with the non-inbred strain indicates that no vigour 
has been lost, but that segregation of vigour lias 
taken place in some cases. 

Seasonal Variation in Oogenesis of a Hermit-Crab 

M..K. SUBRAMANIAM (J. Ro?/. Micf.. Soc., 55, Pt. 1 ; 
1935) has studied the oogenesis of a henmit eral>, 
Glihanarius oUvaceus, found in brackish water at- tht^ 
mouth of the Adyar River, near Madras. In January 
and February, after the heavy rains of the retreating 
monsoon, the sea-water mixes freely with the river-', 
water, .and .the bar at the mouth of the river ■ i.S;. 
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open. From tlie middle of March the level of the 
water in the river begins to ' fall, wnth consequent 
widening of the bar, and in early April the sea invades 
the river only at high tide, and even this ceases by . 
mid -April. The crab was found to breed throughout 
the year but especially in the period from September 
to March. The ovaries were removed and carefully 
preserved, and the oocytes examined. In January 
and February the oocytes showed a voluminous 
formation of fatty yolk and the occurrence of 
albuminous yolk. From April to June there was 
less fatty yolk in the oocytes but more albuminous 
yolk. The" author states that during the period from 
November to the middle of Axeril, the salinity of the 
estuarine water is high, but later, as the bar closes, 
the salinity is suddenly lowered and there is a rise 
in the pH. The author supposes that the alterations 
in the condition of life of the crab may have led to 
a variation in the metabolism which may have 
affected the constitution of the oocytes. 

Diseases of the Iris 

A SHORT article by Mr. G. N. Bunyard, in the 
Gardenef's^ Chronicle for June 29, describes four 
diseases of Iris plants. Leaf spot, caused by the 
fungus Heterosporiimi gracile., and Leaf rust, Puccmia 
iridis, are two diseases of the foliage, and may 
assume serious proportions. Ammoiiiacal copper 
carbonate and potassium sulphide do not control 
either malady, but the simple routine of dividing 
the rootstock every second year gives healthy 
produce. Bhizomes and roots are subject to ‘scorch’ 
and ‘rhizome rot’, but no organism has yet been 
identified as the cause of either disease. Both may 
be controlled by lifting the rhizomes, cutting away 
the rotten parts, and then bathing the rest in a 
bright pink solution of potassium permanganate for 
twenty minutes. Planting in a ‘hospital’ bed con- 
taining peat and sharp sand further assists the pro- 
gress of recovery. 

Poisoning of Plants by Fluorine 

Escape of hydrofluoric acid during chemical 
operations in which ores rich in fluorides are treated 
with mineral acid is not easy to prevent, especially 
when steam is simultaneously liberated, and it may 
result in damage to the vegetation of the surrounding 
neighboiirhood. An ingenious biochemical method 
of detecting poisoning of plants by the acid has been 
devised by Prof. Angelo Contardi in conjunction with 
Carlo Bavazzoni (Rend. R. 1st. Lornbardo Sci. e 
Lett,, 68, parts 6-9). The method is based on the 
observations ( 1 ) that hydrofluoric acid, which attacks 
the leaves of plants, remains for a long time in the 
form of soluble compounds capable of inhibiting the 
enz,>unic action of the acid phosphatase of rice husk, 
and (2) that the insoluble fluorides normally present in 
leaves exert only a very feeble action on this enzyme. 
The aqueous extract of the leaves under examination 
is evaporated to dryness, ignited and fused with 
sodium carbonate, the cold mass being then dissolved 
in water and the solution filtered. A second solution 
is prepared similarly from normal, unpoisoned leaves 
of the same kind of plant, and the effects of the 
two lic|uids on the enzymic action are compared. 

Respiration of Barley Leaves 

The relation between carbon dioxide production 
and the concentration of the various carbohydrates 
during starvation of isolated barley leaves has been 


investigated By E. W. Yemni (Proc. Roy. Soc., B, 
117, 483-525^; 1935), using a combination of iodo- 
metric and modified , Hagedorn- Jensen methods for 
the estimation of glucose, fructose, maltose and 
sucrose. Non-sugar impurities were determined 
separately after removing all tlie sugars Ijy yeast 
fermentation. ' Carbon dioxide production siiows a 
rise during the 12 hours iminodiatel>^ after isolation, 
and, the subsequent rapid fail is intiTrupted after 
about 40 hours by a stage coinciding with tlie \'elio\v- 
ing of the leaves. Finally, tlie respirat ion fa Os rapidly, 
concurrently wutli browning and death of the cells. 
No simple quantitative relation exists between the 
concentration of any individual carbohydrate and 
the rate of carbon clioxide production ; and, more- 
over, it is only in the initial stages that all tlie carbon 
dioxide arises directly from the available carbo- 
hydrate, During the remainder of the time, as much 
as 75 'per ^^€int of the carbon dioxide production arises 
from some undetermined source other than carbo- 
hydrate, and this production is less when the initial 
sugar content is high, that is, progressive carbo- 
hydrate exhaustion increases the production of carbon 
dioxide from undeteimined sources. Determinations 
of the respiratory quotient suggest tliat this carbon 
dioxide arises from protein broakdowiu (A similar 
conclusion was reactied by Dastiir and Desai with 
rice seedlings, Ann . Bof,, 49, 53 ; 1 935. ) It is suggested 
that rapid sucrose hydrolysis is followed by glycolysis 
of fructose and accumulation of glucose, which 
disappears more slowly. J^lssentially similar results 
were obtained witli bean lea\'es. 

Grass Land Problems in South Africa 

■Any traveller in South, Africa must be impressed 
with the wide expanse of country, often comparatively 
high tableland, ■which is covered with a grassland 
dotted throughout with scattered trees, a typical 
savamiah country, Botanically, such country is of 
the greatest interest as it always raises the cpiestion 
whether such a precarious balance between two 
types of vegetation -will be maintained or whether 
the trees will close over and subdue the grass or the 
grass gradually’- choke out the trees. Economically 
also the problem is of the utmost importance, this 
balance of grass and trees being influenced by the 
head of game or by?- the amount of stock carried, 
and by the practice, or lack of regular practice, 
in seasonal burning of tlie veldt gi’asses. It is \T^ry 
fitting therefore that the new Journal of SoiUh Africmi 
Botany, issued, under the authority' of tlie trustees of 
the National Botanic Gardens of South Africa and 
edited by ■ Prof. B. H. Compton, director of the 
Kirstenbosch Gardens, should include in part 2 of 
its first volume, a very interesting general discussion 
of South African grassland problems by^ Prof. J. 
Phillips, of the University^ of the Witwatersrand. 

, Under his direction, problems of grassland ecology^ 
are being attacked at the Botanical Research Station 
of the University^ at Frankenwald, in the high veld, 
and a preliminary^ study^ of the root systems of some 
of the characteristic high veld grasses, by Messrs. 
S. M. Murrays and P. Glover, carried out at this 
station, is reported upon in the same journal. This 
study shows that very fundamental differences may 
be found in the root sy'stems of i^ioneering species 
and other species ; whilst Prof. Phillips’s paper 
shows the very wide nature and great economic 
importance of the problem raised bjr the study of 
these grasslands. 
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Evaporation in India 

Ant investigation into evaporation in India has 
been made in the Agricultural Meteorology Branch of 
the India Meteorological Department by P. K. 
Raman and V. Satakopan. The work is described 
in Scientific Notes, 6, No. 61 (Delhi : Manager of 
Publications). As the authors remark, “our know- 
ledge of evaporation from the soil under natural 
conditions is practically nil in India”, and they have 
had to content themselves with a study of the 
evaporating power of the atmosphere with respect 
to a free water surface, and to calculate this from 
various meteorological factors such as mean wind 
velocity, mean relative humidity and mean water 
vapour x^i'essure, by an empirical formula. The 
formula chosen was derived from a formula of Carl 
Roliwer based on laboratory studies made with the 
view of testing separately the effect of the different 
factors. In Rohwer’s formula, a factor — 6^^ appears, 
where is the mean vapour pressiue of saturated 
air at the temj)erature of the water surface and eg, is 
the mean vapour |>ressure of saturated air at the 
temperature of the dew jeoint. In the absence of 
data for the temperature of free water surfaces in 
India, the rather^bold assumption has been made that 
calculation of mean values can be made as though 
the temj)erature of the water is the same as that 
of the air, which is possibly true when one is dealing 
with averages. In that case, e® ~ eg becomes 
{lOQjh — 1) e, where li is the relative humidity of 
the air and e is its vapour pressure. Calculated 
means of evaj)oration for a well distributed network 
of stations for each month are tabulated, together 
with the mean monthly rainfall. The evaporation 
is shown cartographically on maps of India, also the 
aimual evaporation and the annual figures for rain- 
fall minus evaiDoration. As might be exx)ected, the 
area of greatest evaporation is in the west of India, 
with its centre in about latitude 20° N. 

Activation and Evaporation of Adsorbed Atoms 

J. E. Lennabd -Jones and C. Strachan (Proc. Boy, 
SoG,, A, June 1) have made a wave -mechanical cal- 
culation of the jprobability of activation of adsorbed 
atoms, and Strachan in a second paper extends the 
calculation to obtain probabilities of evaporation of 
atoms from surfaces. The atoms adsorbed on a crystal 
lattice may remain in one place, vibrating about a 
mean position, they may migrate from place to place 
or they may be ejected from the surface by the heat 
motion of the lattice atoms. The vibrations of the 
atoms about a mean |>osition provide the activated 
energy states which are considered in this paper. The 
atoms are assumed to be adsorbed as a simj)le cubic 
crystal and the forces holding them are supi^osed to be 
of the Morse tj^3e in which the potential is given by 
two exponential terms corresponding to a short- 
range repulsive field and a long-range attractive field. 
Formulae are found for the probability of excitation 
of different excited vibrational states and for the 
average life of an atom in an excited state. The life 
of an excited state seems to be of the order of 10“^^ 
sec, in a particular case — this time is a few periods of 
the vibratory atom. The migration of atoms over 
the surface takes i^lace when the atoms are in an 
activated state. The evaporation problem involves 
an extension to the case of transitions to a state in 
the region of continuous energy distribution. The 
theory is worked out and applied to the cases of Hg, 
HD and Dg. The surface forces are nearly the same for 


these molecules ; the ■ different masses lead to different 
wave functions and the probabilities of evaporation 
from a surface at low temperature in these molecular 
species are roughly in the ratio 1, 0*2, 0*05. 

A New Power Output Valve 

In the best types of modern broadcasting receivers, 
the output valve is usually of the triode or three- 
electrode type, since this enables the most complete 
freedom from distortion of the acoustic output to 
be obtained. This valve is, however, relatively 
insensitive, so that an additional stage of audio- 
frequency amplification is required, rendering its use 
uneconomic in the majority of commercial receivers. 
Such receivers therefore usually employ a pentode^ 
output valve, which will give the same output power 
for about one third of the input voltage required by 
the corresponding triode. The pentode outxmt valve 
is very liable to produce distortion due to curvature 
of its characteristics over a considerable portion of 
its working range. This defect is claimed to have 
been removed in a new type of i^ow^er output valve 
described by J. H. Owen Harries in the Wireless 
World of August 2. The new valve is of the four 
electrode type, the cathode and two grids being of 
normal construction and dimensions ; the novelty 
lies in the fact that the anode is a cylinder of umisualiy 
large diameter. It has been found that if the anode 
of a multi-grid valve is spaced from the outer grid 
at a certain critical distance, the undesired secondary 
emission is eliminated, and the consequent necessity 
for a suppressor grid, as in the pentode, is avoided. 
Characteristics of the new valves in eomi^arisoiis 
with those of typical pentodes illustrate the improve- 
ment which has been obtained in linearity and 
resultant freedom from distortion. The impedances 
of the mew valves are lower than those of the equiva- 
lent pentodes, while the mutual conductances are 
appreciably higher, thus giving about the same over- 
all sensitivity. It is stated that the High Vacuum 
Valve Co. is now manufacturing these new valves 
in a two -watt output type, which is considered to be 
adequate for the avei'age domestic user. 

Structure of a Stellar Atmosphere 

W. H. Chbistie and O. C. Wilson {Asirophys, J., 
81, 426) have described an interesting method of 
examining the structure of a stellar atmosphere in 
the case of the eclipsing binary Auriga©. This 
system consists of a giant JC-type component with 
a J5-type comi^anion, and the authors have devised 
a method whereby the effects of the light of the 
former may be eliminated from the composite 
spectrum, thus permitting a study of the light from 
the B star shining through the atmosphere of the 
K star. A series of spectra taken near the period 
of eclipse will thus give the relative heights to which 
various elements extend in the atmosphere of the 
K star, and also the relative number of atoms existing 
at different levels above the photosphere. Changes 
in the total absorption have been measured for nearly 
100 lines in spectrograms taken at Mount Wilson 
during the 1934 eclipse, and the results grouped into 
the following six classes : neutral metals, Mg, Ti II 
(two groups), H, and Call. Accurate photometric 
observations are stiU badly needed to improve the 
values of essential factors such as the relative 
diameters of the two components and the inclination 
of the orbit. It is hoped that these will be forth- 
coming during the next eclipses in 1937 and 1939, 
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Tectonic Framework of China 


P KOF. J. S. LEE delivered a lecture before tbe 
Geological Society on June 5 on a subject of 
which lie is the leading authority : “The Structural 
Pattern of China and its Dynamic Interpretation”. 
Since the time of Siiess, it has been generally 
accepted that the structural framework of eastern 
Asia consists of a series of arcs with the ‘Amphi- 
theatre of Irkusk’ as their common centre. Modern 
researches, however, have shown that each of these 
arcs embraces features of different tectonic origin. 
Three main groups of structural elements are now 
recognised : (a) the Cathaysian geosynclines and 

then complementary geanticlines ; [h) the east-w^est 
zones ; and (c) the shear-forms. These seem to be 
fundamentally independent of each other, although 
they sometimes fail in line and sometimes interfere. 

The Paheocathaysian geosyncline existed as an 
epicontinental trough, more or less parallel with the 
eastern border of the continent, so far back as late 
Pre- Cambrian time. A remnant of its borderland 
still remains in the coastal belt of south-eastern 
China. Prof. Lee traces its history to Permo- 
Carboniferous times, when it formed the eastern 
extension of the Tethys, and on to the Triassic wdien 
it formed the Mesocathaysian geosjmcline. It was 
completely filled in during the Lower Jurassic, and 
since then Chhaa has remained continental. Modern 
features arose from Jurassic -Cretaceous movements 
and some of them followed the old-established lines, 
with the result that geosynclines and geanticlines 
of the Cathaysian type can still be recognised.' One 
of the present-day troughs is occupied by the Sea 
of Japan and the Yellow Sea ; another, farther 
inland, stretches from the plain of Manchuria to the 
Central Yangtze Basin and is named the ISfeo- 
cathaysian geosyncline. 

The east -west zones, tabulated below, exhibit a 
rhythmic orogeny that is one of the most striking 
tectonic phenomena of eastern Asia. It will he noted 
that the interval between the ranges is 8° of latitude 
in every case. 


The third group of features includes various 
shear -forms, of whicli three tj’pes predominate. One 
of these forms consists of a series of nearly parallel 
folds trending north-east or north -west and is known 
as the 5 type. These are commonly traversed by 
faults roughly perpendicular to the axes. Another 
consists of a frontal arc wuth a i*adiaT backbone, 
somewhat after the fashion of a bow and arrow, 
and is called the e ty^3e. The third is a bundle of 
folds curving round an old massif or mountain mass 
and is designated the */] 


Orogenic Epochs 


tanges and their latitudes 

Taiiiiii- 
Iveiitai ■ 
49“~50“N". 

Inshan 

41°-42°N. 

Tsingling 

Naiiliiig 

Tertiary 

— , 

X 

? 

? 

Jurassic-Cretaceous 

X 

X 

X 

X 

Hercyniaii 

? 

? 

♦ X 

. X 

Caledonian 

X ■ 

— , 

? i 

■ X 

Pre-Siniaii 

X 

I X i 

X 

X ■ 


Consideration of the mechanics, supported by 
experimental reprotluctions, leads Prof. Jjeo to the 
be^lief that the sliear-fm’ms imply Iiorizontal shearing 
movements of tiie up}>er layer of the eontiiiental 
mass, dhected on oik? hand against the Tibetan 
massif or the shattered ends of tlie oast-aixd-w^est 
ranges, and on the other against the border of the 
continent. The other features also suggest southerly 
movement of the continental mass, and it is suggested 
that the driving force might have been supplied by 
an increased speed of rotation of the earth due, for 
example, to concentration of mass in the interior or 
to bodily contraction of the earth as a wdiole. An 
attempt is made to test the 

tribution in time and place of the marine trans- 
gressions of the past, some twenty -one of wdiieh 
(major cycles) are recognisable since the beginning 
of the Cambrian. For a more extensive summary 
of the lecture, reference should be made to A 66?. 
Proc, Geol, Soc, London, No. 1208, June T7, 1935. 


Return of Mineral Elements to the Soil by Plants 


I T is not generally known that plants can return 
to the soil at some stage of their growth, either 
after the first burst of vegetative activity or after 
maturation of the fruits, certain of the more important 
nutrient elements which they have absorbed. 

Until recently the evidence was meagre, but a 
series of papers published in Bucharest by Prof. 
Deleaiiu and his colleagues^-^ recording the result of 
investigations into the function of mineral elements 
in the life of the plant, has added considerably to 
our knowledge of this phenomenon. 

In 1908 Prof. Deleanu himself found that there 
was a reversal of the process of absorption of soil 
constituents, called by him ‘negative migration’, 
which occurred in oat plants after they had reached 


maximum growth, the loss being 64 per cent of 
the ash elements and 47 per cent of nitrogen. In 
1919 J... S. Burd^ recorded that w4th barley grown 
on two different soils, the initial progressively in- 
creasing rate of absorption of the soil constituents 
during the early stages of vegetative development 
was followed by a period of actual loss, coincident 
with the development of the heads, and succeeded 
by renewed absorption at a later period. The absorp- 
■ tion and loss were ; most marked in the . elements' 
potassium and nitrogen. In maize the rate of absorp- 
tion decreased considerably prior to head formation, 
though no actual loss of soil constituents was found®. 
Plants such as the potato, on the other hand, show 
no such striking change in the rate of absorption. 
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In the recent Bucharest investigations, V. G. 
Bossie^, working with wheat, shows that the cycle 
of absorption and migration is somewhat similar to 
that of barley, differing only in details. The life 
period of some seventy days in wheat can be divided 
into three phases : (1) vegetative, which reaches its 
maximum by the twenty-sixth day; (2) fruiting, 
which commences about the thirty-first day and 
cuhninates about the sixty-fifth day, and (3) post- 
maturity. Absorption of all mineral elements in the 
aerial portions as a whole was rapid and very con- 
siderable during phase (1) ; thereafter the rate of 
absorption of phosphorus, nitrogen and magnesium 
was markedly decreased, iDut none of these was lost, 
whereas in the case of potassium and calcium actual 
loss occurred after the first twenty-six days ; silica, 
which amounts to nearly half the total ash, continued 
to be absorbed more or less regularly until maturity, 
when some loss of all elements occurred. The amount 
of the loss was most marked in the case of potassium 
and calcium, as negative migration of these had 
started early, but the loss in all other cases was 
less than 20 -per cent. What is happening is that 
during the stage (2) the developing ear is drawing 
its supplies of nutrients from the leafy stems, silica 
only being absorbed directly from the soil ; the 
supply of nitrogen, phosphorus and magnesium is 
inadecpiate in the leaves and so a further slight 
absorption of these elements from the soil takes 
place ; potassium and calcium, however, are in 
excess of the amount required by the ear, and so 
can be returned to the soil. 

The phenomenon of negative migration occurs in 
other groups of plants. In tobacco, for example, 
not only does loss of soil constituents occur when the 
main stem has reached maturity, but it may also be 


succeeded by re-absorption,; and further, negative, 
migration corresponding .with' , the de.velopment , of 
axillary shoots^ 

it seems obvious, therefore,, that the reason, for 
the changes in the rate of absorption by the plant 
must he sought in the metabolic state of the tissues, 
and that when actual loss occurs it is probably due 
to the. interaction of the factors causing the meta- 
bolic changes and the factors of the soil environment 
affecting absorption. In this respect it is well to 
mention that Burd^ found that the losses, occiirrc?d 
in oats when the constituents of the water extracts 
of the soil were at or approaching their minima and 
when the same constituents were moving , from tiie 
leaves to the ear. 

It has been suggested that the elements migrating 
from the aerial organs are accumulated by the roots. 
In the j)aper by, Bessie, however, details of the 
analyses of roots have been included, and bearing 
in mind the difficulties attending collection . of these 
organs from the soil, the results show that this 
cannot be the case ; for example, from the twenty - 
sixth day to the thirty -fifth day, the aerial organs 
of a hundred wheat plants lost 0-187 gni. of potassium, 
whereas the roots only accumulated 0-001 gm. in 
the same time ; the other 0*186 gm. must therefore 
have been returned to the soil. 

ISr. L. Pexston. 

^ Deleanu, T., and Bordeianu, C., Acad. Roma. Mem. Sect. SHinL, 
Ser. Ill, Tom. ix, Mem. 10 (1934), “Stiidiu asupra roliilui si fimcthmii 
substantelor minerale si organice in viata plantei’% yo. 11. 

“ Bossie, V. 0., Lab. de Chim. Anal. Faeuttaiea de Farmacie, ibid.. 
FiO. iv ; 1934. 

® Vladescn, I. B., Lab. de CMmie. Anal. TJ7mersitatea din JSueumti, 
ibid., No. V ; 1934. 

* Beleami, N. T., Ti'av. de. VlnsUtut de Bot. Geneve, 1908. 

® Burd, J. S,, J. Agric. Res., 18 ; 1919. 

® Jones and Huston, Ind. Bapt. Sta. Bull, 175; 1914. 


Third Imperial Mycological Conference 


I K spite of financial stringency, which has cramped 
the activities of many scientific institutions of 
recent years, the Imperial Mycological Institute 
organised a very successful Conference at the Imperial 
College of Science and Technology in September 1934. 
Invitations were conveyed to overseas Governments 
of the British Empire, to certain Government 
Depai’tments of the United Kingdom, and to the 
staffs of agricultural and horticultural research 
stations, university departments, to individual myco- 
logists, and to the representatives of certain firms 
interested in the manufacture of fungicides. A report 
of the activities of this Conference has recently 
appeared (Imp. Mycol. Inst., Kew, Surrey, pp. 32, 
2^. net). 

Sir Charles Howell Thomas opened the proceedings 
of the Conference on September 17. In the course of 
his speech of welcome, he referred to the change in 
administrative control of the Institute, and praised 
the work of Lord Buxton in fostering the efficient 
work of the Institutes of Mycology and Entomology 
before they were taken over by the Executive Council 
of the Imperial Agricultural Bureaux. The future 
' „ finance of the Institute of Mycology gives cause for 
concern, and was the subject of deliberation by a 
special sub-committee. It was recommended that 


representations be made to the various Governments 
supporting the Institute for restored or increased 
financial aid. 

The Director (Dr. E. J. Butler), in reviewing the 
work of the Institute, showed that enormous financial 
losses are sustained as a result of fungal attack, and 
stressed the importance of disease surveys in demon- 
strating such loss. He also discussed the publication 
of the Institute’s periodical Beview of Applied 
Mycology. 

The deliberations of the Conference naturally 
covered a wide field. Administrative measures 
against plant diseases, methods of standardisation of 
insecticides and fimgieides, virus diseases, control 
methods for small cultivators, foot -rots of cereals, 
breeding and selection for immunity against disease^ 
and several papers on diseases of particular crops’ 
formed the main topics. 

One important activity of the Conference lay in 
the drafting of a health certificate to be given to 
consignments of plants made within the Empire. 
This is not designed to replace any legislation or 
quarantine regulations, and carries nothing but a hall- 
mark of freedom from disease. If this practice 
is adopted extensively, it should mark a very con- 
siderable advance in the control of fungus diseases. 
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Radiation from a Transmitting Aerial 


T B'F traiiSHiitting aerial of a broadcasting station 
designed for local or national service should con- 
fine as much as possible of its radiated energy to the 
horizontal direction j emitting as little as possible in 
directions making an angle of less than 60*^ with the 
vertical. The station will then have a large service 
area in which little fading is experienced. The 
demand for information on the design of such an 
aerial has given rise in recent years to some theoretical 
and experimental investigations on the general pro- 
perties of antemiie used in radio transmitting stations. 

A new and useful contribution to the state of 
knowledge on this subject has recently been given 
by Prof. P. O. Pedersen in a booklet published (in 
English) ill Copenhagen (“Radiation from a Vertical 
Antenna over Flat Perfectly Conducting Earth.*’ Pp. 
49 + 35 figures. G. E. C. Gad : Vimmelskaftet 32, 
Copenhagen. Kr. 6.00). This work comprises a 
theoretical investigation of the radiation char- 
acteristics of a vertical antemia over flat perfectly 
conducting eai4h, having for its objective a deter- 
mmation of the most suitable dimensions of the 
antenna at the new Copenhagen broadcasting station. 
The theoretical results have been checked by measure- 
ments of the distribution of the current in the antenna 
and of the field intensity at various distances from 
the station. To facilitate the theoretical analysis, 
the current distribution in the transmitting antenna 


is in the first case assumed to be sinusoidal, although 
it was known that this is not valid in the practical 
case. The complete general ibrimihe for the radiated 
field for an antenna are obtaiiicil, anti a most useful 
series of tables and gra])hs a.re provided, from which 
the radiation resistanct? and the distribution of the 
radiated field in the \*ertieal plane iiuu^ be calculated 
for anteiinee of various dimensit^ns. 

The author then ap]ilies the results to (lie ];)raetieal 
case of the vertical antenna at the CopeniuTgeii sta tion. 
Measurements of the current and voltage distributions 
in this antenna ha\'e been made to ascertain to what 
extent they differ fi’om the sinusoidal ease. The eliief 
point of difference is that tlie node of ciuTt'iit at the 
base of the antenna, whiili is just over lialf a wave- 
length high, is replaced by a current minimum only. 
The formuljB are tiierefore reealculat ed tak(.^ account 
of this new distribution, and it is siio wn that t lie altera- 
tion produced in the ratiiation distribution diagram 
for the Copenliagen atitenna is almost negligible. 

The practical and \<.*ry salisfactorv' r<‘suit of 
the work descriln'cl in this ]>apcr is, therefore, 
that for the Upe of lialf wave transmitting acTial 
which is now employtMl at main' broadtai sting 
stations, the radiation eharati eristics may be cal- 
culated with good ap])roxiniiation In' the compara- 
tively simple analysis based ti|)oii a sinusoidal 
distribution of current in the antenna. 


Work of the Bureau of Standards, Washington 


A lthough owing to the necessity for economy 
^ the work of the U.S. Bureau of Standards 
had to be appreciably curtailed last year, yet the 
record of the work done as given in the annual report 
of the Secretary of Commerce (pp. 51-76) is im- 
pressive and interesting. 

Valuable results were obtained in an experimental 
research on the transmission utility of the various 
frequencies used in broadcasting. The effects of 
ground waves and sky waves were determined. The 
sky waves were found to play a far more important 
role in distant daytime reception than was formerly 
supposed. The results obtained by measurements 
throughout the year on the height and ionisation of 
the conducting layers in the upper atmosphere which 
are responsible for long-distance radio transmission 
have greatly increased our knowledge of the subject. 
The relative effects produced by ultra-violet light, 
electrons and heavy ions have been determined. 

Tests show that a new method of assembling 
watches having monometallic balance wheels and 
eliiivar hairsprings has increased the uniformity of 
their time-keeping and has practically eliminated 
the deleterious effects that can be produced by 
magnetism. In association with the' American Dental : 
Association, the Bureau has developed and standard- 
ised methods for tarnish tests for dental alloys of 
low precious metal content. In connexion with 
criminal work, assistance was given in cases involving 


extortion, kidna23pi2ig, forgeries, threatening letters, 
etc. 

The temperature of freezing* rhodium vacuo has 
been found to be 1,966“ with a possible inaccuracy 
of lb 3“ C. The candle-powt'r of tungsten filament 
lamp standards can now be founil from the ])asie 
carbon filament standards. The \'a|)our pressures 
of solid and liquid heavy l\>'drogeii (deutcaium) ha.\'e 
been measured and from these data, its freezing anil 
boiling points and latent heats ha\'o been deduced. 
Interference measurements in the first spectra of 
several gases have been repeated and extemled. 
Most of the spectral lines have been found repro-" 
ducible to one part in fifty million and consecpicntly 
are recommended as standards for spectroscopic and 
meteorological measurements. 

Many useful hints are given amongst the results 
obtained. For example, tests made under carefully 
controlled conditions, with lighted cigarettes on grass 
and forest floor materials, , show that the fire risk is 
greatly decreased when a cigarette paper tip |— 1 in. 
long -is applied in the course of manufacture over 
the end that is discarded. The possibility of utilising 
this'. result in , practice is worth .considering.' The 
carpet wear-testing machine' developed at . the Bureau 
has been put to, good use during the year. It has 
been found that the durability of a carpet is, materially 
increased by increasing the density or the height of 
the pile and by the use of underlays. 
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Colotir Inheritance in Silkworirus 

I MPOBTANT results and conclusions regarding the 
inheritance of cocoon colour in silkworms have 
recently been published*. In these insects the colour 
of the silk secreted generally corresponds with that 
of the hsemolymph. Breeds with white cocoons have 
colourless blood, while those with yellow cocoons 
have yellow blood. In different strains the yellow 
varies from golden to straw-colour or reddish yellow, 
and some silkworms with yellow blood may weave 
a white cocoon, but it is not possible for a silk- 
worm having white blood to produce a yellow 
cocoon. 

It is concluded that migration of pigment takes 
place from the blood to the silk secretion. In some 
strains there is a change of colour in the different 
layers of the cocoon. For example, in the Chinese 
the outer layer is yellow -gold, becoming gradually 
paler to pure white in the innermost layer. The 
cocoon of the Italian strain, however, is colourless 
outside, becoming deeper coloured towards the 
interior. The colour is derived from the carotinoid 
pigments of the mulberry leaf, but its tint and dis- 
tribution appear to depend on the conditions in which 
the pigment passes from the blood to the silk. 

Two races with white (IF) cocoons may, when 
crossed, produce a strain having yellow {Y) cocoons 
if one is white because the blood is unpigmented 
and the other because of incapacity of the silk 
gland to extract pigment from the blood. The 
possibility of migration of blood pigment to the silk 
is inherited as a dominant Mendelian character, but 
races differ in the time at which the silk glands show 
this capacity for taking up pigment. Thus in the 
Italian strain ‘Fossombrone’ the cocoon is nearly 
white in its outer layers, becoming golden yellow 
within, while in the Chinese yellow the outer layers 
of the cocoon are yellow. In crosses between them, 
this difference in ^precocity’ of the action of the silk 
gland gives an intermediate result in the hybrid. 
Such results account for various discrepancies and 
the ‘maternal inheritance’ obtained by earlier 
investigators. 

The colourless blood and white cocoons of the 
Japanese ‘Awojiku’ and other recessive whites is 
believed to be due to absence of capacity for absorb- 
ing the carotinoid pigments from the food through 
the intestinal wall ; while in such dominant white 
strains as ‘Baghdad’ the colourless blood may be 
due to the presence of oxidising enzymes. In a green 
strain the pigment is a flavone derived from the 
leaf, which is present also in certain other strains. 
Thus not only are intestinal permeability and gland- 
ular permeability independent, but permeability to 
the flavones and the carotinoids are separate char- 
acters. White ‘Awojiku’ x ‘Green’ gives an Fi 
with white blood and a 15 ; 1 ratio in .The ex- 
planation of this dihybrid result is not yet clear. 

It is found that the pigments can be quantitatively 
extracted from the cocoons of various types. By these 
methods it is possible not only to reach a physio- 
logical definition of the hereditary factors in terms 
of cell permeability, but also to investigate the 
chemico -physiological individuality of the substances 
the metabolism of which is controlled by these genetic 
factors. 

* Studi di Genetica siii BacM da Seta. Per Carlo Jucci. I: II 
Oolore del Bozzoio. Meale Aemd. d/Italia, Mem. Classe Fis., Matemat. 
e Natural!. Vol. 5, pp. 347-477; 1934. 


Educational Topics and Events 

■' CAMBRiDaB. — ^The Frank ^ Smart studentship in 
botany will be vacant on October 1, 19 Any 
graduate of the University is eligible for the student- 
ship provided that not more than fourteen completes 
terms have elapsed after his first term of residence. 
The value of the studentship is £200 per armuni. A 
candidate must send his name, with a statement of 
the course of research he proposes to undertake, to 
Prof. A. C. Seward at the Botany School on or 
before October 2. 


From the Kaiser- Wilhelm-Gesellschaft zur Forder- 
ung der Wissenschaften we have received two polyglot 
pamphlets describing the scope of the Society’s woiiv,. 
which embraces the maintenance of thirty -four 
research institutes in Berlin, Heidelberg, Dortmund, 
Munich, Gottingen, Diisseldorf, Breslau, Dresden, the 
Ruhr and other places in Germany, Austria, Italy, 
Switzerland and Brazil. An appeal is made for the 
moral and material support of Germans the world 
over (in the English version, erroneously^ “the widest 
circles in Germany”). One of the pamphlets relates 
to “Harnack House” in Berlin, a hostel for foreign 
visitors engaged m research in subjects germane tO' 
those studied in the Society’s institutes. Here they’' 
have opportunities of intercourse with German 
savants, for the hostel serves also as a club for 
members of the Society and the staffs of the Institutes, 
about 150 of whom take their meals there every day . 
The House has a library, reading-room wfith numerous 
German and foreign periodicals, gymnasium, tennis- 
courts, bathrooms, lounge, terraces, etc. It is used 
by various learned societies for lectures and social 
fonctions, and is described as having become the 
centre of intellectual life in Berlin. 

University student housing conditions, past and 
present, form the subject of two interesting articles 
by Dr. W. H. Cowley, of Ohio State University, in 
School and Society of December 1 and 8. Heaiiy’' all 
the founders of the American colonial colleges were 
Oxford and Cambridge graduates or English -educated 
Americans ; but the English college system of bring- 
ing together dons and students both for formal 
individual conferences and for informal social and 
intellectual intercourse failed to reproduce itself in 
the United States. College residential conditions were 
affected not onty by? the undeveloped state of the 
country, but also particularly^ by the bogey of student 
discipline, responsibility for which rested on the 
faculty^ member living in the dormitory, and this led 
to acute faculty’-student antipathies. In the course 
of the nineteenth century, German university ideals 
became dominant in America and, as these recognised 
no obligation on the part of the university to concern 
itself with the life of the student outside the class- 
room, dormitories came to suffer from neglect where 
not dispensed with. Towards the end of the centtiry” 
a reaction began, and though considerably ham- 
pered by the recent general economic depression, is 
still active and promises to become even more 
important.. The Oxford and Cambridge college 
system has now been adopted more or less at Harvard 
and Yale, the German point of view still prevails at 
California and Nebraslca, and an American com- 
promise, giving students body shelter and varying 
degrees of social education, is general. 
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Science News a Century Ago 

Alexander von Humboldt in Paris 

In its column of ‘‘Miscellanea”, the Athenaeum of 
September 12,1835, said : ‘ ‘The celebrated Alex - 

ander von Humboldt is once more in Paris, and at 
the meeting of the French Academy of Sciences, 
on the 17th of August, called the attention of the 
members to the prints of footsteps, belonging to a 
quadruped, in the variegated sandstone, or hufite- 
sandstein of Hildburghausen. It is an animal of the 
Piantigrada division, which traversed the rock while 
soft, and in various directions. A stone containing 
these impressions, from ten to twelve feet long, and 
three to four wide, has been sent to the collection of 
mineralogy at Berlin, of which the Baron submitted 
a beautiful drawing. There are four or five species 
of smaller impressions, which cross those of the 
larger quadruped at right angles, and are remarkable 
for the unequal dimensions of the fore and hind feet, 
and ail have five toes. The rock is covered with them 
as with a network, and here and there sinuous 
serpular concretions, perhaps of plants on which the 
animal walked, perhaps some accidental effect of 
drying. The great importance of this discovery lies 
in the place occupied by this sandstone in the 
chronological series of rocks.” 

Earthquake in Lancashire 

On August 20, 1835, according to the Annual 
Register, “A shock of an earthquake was felt in 
different parts of Lancashire. ... It was felt at 
Downham, Wiswell, Pendleton, Milton, Waddington 
and all the surrounding villages. At about twenty 
minutes to four o’clock the inhabitants were dis- 
turbed by a violent tremulous motion, and the sensa- 
tion of heaving or rising and falling of the bed in 
which they lay, which was followed by a distinct 
noise resembling distant artillery. It was felt in 
Liverpool and was violent at Lancaster, where it 
threw down a chimney in Bridge-street, but without 
doing serious mischief. . , . The shock was felt very 
forcibly in Preston at about twenty-seven minutes 
before four o’clock. The noise produced by the 
internal thunder was likened to the sound of some 
h.eB,vy piece of artillery being dragged very rapidly 
over a pavement ; and the whole duration of the 
shock to the latest vibratory motion produced by it 
was not less than thirty seconds.” 

■ Death of Leopoldo Hobili 

On August 23, 1835, the Italian physicist Leopoldo 
Hobili died. Born in 1784, Hobili was in his youth 
an artillery officer, hut he afterwards became pro- 
fessor of physics in the archdiical museum at Florence, 
the old habitat of the Accademia del Cimento. His 
principal researches were made in magnetism, 
electricity and light, on which subjects he left a large 
number of theoretical works. In some of his latter 
work he was associated with his distinguished 
countr^unan Melioni. Nobile made two valuable 
contributions to science, the first being his suggestion 
in 1830 of the astatic combination of the needles 
by which the sensibility of the galvanometer 
{Schweigger’s invention) is greatly increased, and the 
second his invention in 1 834 of the thermomultiplier 
or thermo -electric pile , which in the hands of Melioni 
and J. D. Forbes led to the discovery of many 


August 17, 1935 

important facts. At a time when animal electricity | 
was attracting much attention, Nobile demonstrated 
the passage of a current of electricity from the feet , 
to the spine of a frog, and he was the discoverer of ' 
the beautiful coloured transparent films of metal 
deposited by electro -chemical processes. 

. 

Unveiling of Statue of Ctivier 

On August 23, 1835, a statue of Cuvier, who dit-d 
on May 13, 1832, was unveiled at his birthplace, 
Montblliard in the departrramt of Donl'is. The statue 
was by the sculptor Pierre Jean David (1789-1856), 
and was executed at Belleville, where it had been 
on view to the public. Deputations from many 
societies were present and orations were delivered 
in honour of the occasion. Tlie house in which 
Cuvier was born was tastefully decorated and on it 
was placed the inscription— “Ici naquit G, Cuvier, 
le 23 Aout 1769”. 

Death of John Haccuiioch, F.R.S* 

On August 21, 1835, Dr. John Macculloch, geo- 
golist to the Trigonometrical Survey, dit‘d at Penzance 
througli injuries sustained in a carriage accident. 
Born in Guernsey on October 6, 1773, he attended 
schools ill Penzance and Plymouth ; be entered the 
University of Edinburgh and in 1703 graduated 
M.D. At first an assistant surgeon in tlie artillery, 
he became chemist to the Board of Ordnance, 
practiced in Biackheath, and in 1814 w-as appointed 
lecturer in ehemistiy and mineralogy to the Royal 
Military Academy, Woolwich, and geologist to the 
Trigonometrical Sur\'ey. He made several excursions 
in Scotland, publislied a “Dt>scription of the Western 
Islands” and prepared a geological map of the 
country. He was elected a fellow of the Geological 
Society in 1808, and served as president in 1816-17. 
In 1820 he was, admitted a fellow of the Royal 
Society : “As an original observer,” said Lyell, “he 
yields to no other observer of our owm time and is 
perhaps unrivalled in the wide range of subjects in 
which he has displayed great talent and profound 
knowledge.” His portrait by Faulkner is preserved 
by the Royal Society. 


Societies and Academies 

Cracow 

Polish Academy of Science and Letters, June 3. A, 
Rajchman : A complement to the Riesz -Fischer 
theorem. L. Kozlowski : The movement of fluids 
accompanying changes of state. S. Dobinski : The 
density of liquid phosphorus. The density of phos- 
phorus has been determined over the range 7°--68° C. ; 
The coefficient of expansio,n is 0 •000531. A. 
Jagiblski and I. Wesouowski : Contributions to 
the knowledge of the dielectric polarisation of 
solutions. Determinations of the electric moments ’ 
of the dipoles of ether, o-nitroaniliiie, o-nitro toluene, 

0 - and p-nitrochlorbenzene. M. Kamienski : Per- 
turbations in the heliocentric - movement of comet 
Wolf I during the period 1018-25. S. Pios^EtoWSKi : 
Several variable stars with eclipses. Wlau. Gob» 
GZYNSKi : The mean duration of insolation along the - ,> 
Mediterranean coasts. M. Blumenthau t The 
mechanisms of the reactions between solid phases 
and one gaseous phase. B, Kamienski ; The influence 
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of the magnitude, symmetry, ion concentration and 
dipoles on the electrical potential at the surface of 
separation of phases: solution and dielectric. B. 
Kamibnski and W. Goslawski : A simplified 
dynamical method for measuring the dielectric 
potentials at the surface of separation of phases : 
solution and air. B. Kamienski and W, Goslawski : 
The influence of the hydrogen ions on the dielectric 
potential of stereoisomers : quinine and quinidine. 
F. Gajowczyk and J. Suszko: Diastereoisomeric 
compounds : the naphthalene- 1, 5-6fi5-sulphinylacetic 
acids. J. Reyman and J. Suszko : Study on the 
hydroiodoquinines and on niquine. J. Tokarski : 
Petrographical studies of the Podolian loess. Petro- 
graphical analysis of a Grzybowice profile near 
Lwow. J. Tur : Embryonic neoplasmoids obtained 
experimentally. L. D. Liosner and Mme. A. 
WoRONZowA : Continuation of the researches on the 
mechanism of the perforation of the opercular mem- 
brane in the metamorphosis of the batrachians (2). 
R. Towarnicki : The blood vessels in the brain of 
IMyxine gluttHosci. 3 . Jarocki : Studies on the cilia 
of the fresh -water molluscs. 

Geneva 

Society of Physics and Natural History, June 6. 
C. E. G. Stueckelberg : The signification of multiple 
times in the theory of quanta. L. Schames : The 
field between an a-particle and an atomic nucleus. 
Transforming a formula previously deduced for the 
potential^ between an a-particle and an atomic 
nucleus, it can be shown that this potential depends 
only on the ratio of the mass m to the atomic number, 
Z. h or the same ratio, the potential curve divided 
by Z is the same. L. Schames : The principal 
difference between the material mass and the magnetic 
mass. The magnetic masses can be cancelled 
by transforming^ into radii whilst for material 
masses no plausible reason is known at present 
tor such cancellation. Consequently it is only 
0*00 1-0 *0005 of the entire mass which can be 
emitted in stars. This radiation finished, the star is 
composed only of neutral and material mass of very 
great density. J . Weigle : Molecular fields in the 
liquid state. The presence of a quasi -crystalline orient - 
ation of the molecules of a liquid gives rise to a field of 
force which opposes the rotation of the molecules. 
The variation of the mean, electric moment of nitro- 
benzene in different non-polar solvents is attributed 
to tte presence of this field, the magnitude of -which 
can be calculated starting from experimental data. 
Up to concentrations of 50 per cent, this field depends 
on the solvent and on the nitrobenzene. But above 
0 per^ cent the molecules of nitrobenzene alone 
determine It. H. Saini : The thermal expansion of 
calcite. Measurements of the expansion of calcite 
made between 25° C. and 100° C. by means of X-rays 
on a specimen coming from Mt. Big Timber, have 
given the same results, within the limits of the experi- 
me^al errors, as those obtained macroscopically by 
0. B. Aiistm. Earlier measurements made by the 
i^rays on another specimen had given smaller co- 
etticients. Fernand Chodat and M. Raad s The 
variation of the buffer coefficient of culture” fluids 
m the course of transmissible lysis. A. Mercibr : 
Ihe expression of the second principle of relativist 
^ermodynamics by means of Clifford numbers. 

■R * on the role of vitamin 

B on the nitrogenous metabolism of the Phycomyces 
Quantitative researches show that the action of 


pure crystallised vitamhi B is closely related to that 
of asparagin. Asparagin and vitamin B may ha 
limiting factors with respect to each other. In the 
case of Phycomyces, it appears that it is especially 
the nitrogen metabolism which is controlled by 
vitamin B. 

Sydney 

Royal Society of New South Wales, June 5. Edgar H. 
Booth : A regional magnetic survey. District : 
Mittagong-Bowral, New South Wales. This paper 
presents the corrected observations, over a region of 
twelve square miles, of a detailed vertical variometer 
survey. The area is particularly rich in igneous 
intrusions and flows, and provides a wide variety of 
both positive and negative anomalies for such detailed 
study, each isolated phenomenon dropping into 
place in the regional survey. The work was originally 
commenced to check whether the micro -syenite 
intrusion, “The Gib”, which rises some 800 ft. between 
Bowral and Mittagong, was a plug ; and developed 
into a regional suiwey, when it was found to be an 
asymmetrical laccolith. Particular attention is given 
to the examination and discussion of negative 
anomalies. The instnmient employed was a Sciimidt 
type vertical variometer. More^han a thousand 
stations were employed, readings being correct to 
within 4 y over areas of slight variation (syenite at 
depth) where greatest accuracy was required. L. H. 
Briggs, D. A. Peak and J. L. D. Woolloxail : 
Constitution of matairesinol. The constitution of 
matairesinol, CsoHgaOe, melting-point 119°, from 
Fodocarpus spicaUis has been determined, and it is 
now shown to be ap-di-vanillyl-Y-butyroIactone. 


Vienna 

Academy of Sciences, June 6. Stefan Meyer : 
Calculation of the velocities of a -particles from their 
ranges, and its relation to the number of ion-pairs 
produced. Friedrich Koch and Fritz Riedeb : 
Nuclear Y-^^diation of beryllium. Investigation of 
the Y-radiation from a-irradiated beryllium by means 
of a Wilson chamber in a magnetic field shows that, 
in the formation of electron-twins, equal distribution 
of the available energy occurs. The numerical distribu - 
tion of positrons and photo -electrons for different 
energies indicates the existence of several y -lines, 
Walter Kosmath and Otto Gerke: The radioactive 
climate and conditions of Badgestein, its bio -climatic 
and balneological significance. Kasimir Graff : 
(1) Observations on the brightness, and (2) measure- 
ments of the colour, of Nova (1934) Herculis from 
December 1934 to April 1935. (3) Visual visibility 
of the Pleiades nebula and of nebula NGO 2237, 
(4) The diffuse nebulse in the region of Orion. Erich 
Hayek : Formation of mixed crystals with tin 
monoxide. Mixed crystals of tin monoxide with 
oxides of other divalent metals — even with those 
stable as hydroxides under the experimental con- 
ditions-~are obtained by precipitation from the 
appropriate salt solutions. The crystals show char- 
acteristic colours and their individuality is con- 
firmed by their X-ray diagrams. Max Toperczer : 
Daily variation of atmospheric dullness at Iimsbruek 
Leopold Vietoris : Groups of polydimensional 
paths. Leopold Kober : Geological investigations 
m the Apennines, especially of Calabria. -K-AnT. 
^DBEHOFEB : Influence of the axial extension, 
inertia of rotation and thrust on the freQuency of 
the bending of a circular ring. Htroo RSsskfb : 
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Bii’cis collected during the Austrian expedition to 
Asia Minor in 1934. R. Ebneb : Gryllides and, 
tettigoniides from the Anglo -Egyptian Sridan. About 
twenty species are enumerated and two new species, 
Gryllus- chopardi n.sp. and G, depressiceps ii.sp., are 
described. 


Forthcoming Events 

[Meetings m-arked with an asterisk are open to the public,} 

Sunday, August 18 

British Mtjsbum (NATim.AH History), at 3,. and 4.30. — 
M. A. Phillips: ‘‘Fossil Mammals”.* 


Official Publications Received 

Great Britain and Ireland 

The Federation of British Industries. Survey of Britain’s Recent 
Commercial Policy. Pp. 49. (London ; Federation of British In- 
dustries.) Is. 

Tlie Economic Proceedings of the Royal Dublin Society. Vol. 2, 
No. 34 : The Influence of Physical and Mechanical Treatment on the 
Firmness of Butter. By J. Lyons. Pp. 541-558. (Dublin : Hodges, 
Figgis and Co. ; London : Williams and Norgate, Ltd.) 6d. 

The Scientific Proceedings of the Royal Dublin Society. VoL 21 
(N.S.), Nos. 22-26 : Investigations on the Control of Seedling Diseases 
of Sugar Beet, by William Hughes ; On the Characteristics of 
Bacterium violaceum (SchrOter) and some Allied Species of Violet 
Bacteria, by George Cruess-Callaghan and M. J. Gorman ; A Simple 
Titrametric Method for the Approximate Determination of Millc 
Phosphates, by *G. T. Pyne ; Report of the Irish Radium Committee 
for the Year 1984 ; Note on the Effect of Storage on the Colour and 
on the Free Patty Acid Content of a Commercial Sample of Veterinary 
Cod-liver Oil, by E. J. Sheehy. Pp. 205-245. (Dublin : Hodges, 
Figgis and Co. ; London : Williams and Norgate, Ltd.) 3a. 

Handbook to the Norniau Lockyer Observatory. Compiled by Dr. 
William J. S. Lockyer. Second edition. Pp. 54. (Sidmouth ; Norman 
Lockyer Observatory.) 6d. 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1633 (T. 3563) : Reduction of Draughtiness of 
Open Cockpits. By B. Lockspeiser and A. Graham. Pp. 12-{-9 plates, 
la. 6d. net. No. 1637 <T. 3188) : Aircraft Vibration. By H. Constant. 
Pp. 304-23 plates. 2a. 6d. net. No. 1642 (T. 3573) : Whirling Ami 
Experiments on Lateral Stability. By Dr. A. S. Halliday and C. H. 
Burge. Pp. 214-32 plates, la. 6d. net. No. 1644 (T. 3587) : Effect 
of Mass Distribution on Spinning Equilibrium. By S. B. Gates and 
R. H. Francis. Pp. 11 4-26 plates, la. net. (London : H.M. Stationery 
Office.) 

City of Leicester Museum and Art Gallery. Thirty-first Report 
to the City Chmicil, 1st April 1934 to 31st March 1935. Pp. 28- 
(Leicester: Leicester Museum and Art Gallery.) 

Royal College of Physicians of Edinburgh. Annual Report by the 
Curator of the Laboratory for the Year 1934. Pp. 25. (Edinburgh : 
Royal College of Physicians of Edinburgh.) 

Proceedings of the Royal Society of Edinburgh, Session 1934-1935. 
Vol. 55, Part 1, No. 7 : The Mathematical Representation of the 
Energy Levels of the Secondary Spectrum of Hydrogen, II. By Dr. 
Ian Sandeinan. Pp. 72-84. la, Vol. 55, Part 1, No. 8 : Some Series 
and Integrals involving Associated Legendre Functions, regarded as 
Functions of their Degrees. By Prof. T. M. MacRohert. Pp. 85-90. 

Vol. 55, Part 1, No. 9 : The Lunar Atmospheric Pressure In- 
equalities at Glasgow. ByR. A.RobbandT.R.Tannahill. Pp. 91-96. 
ecf. (Edinburgh : Robert Grant and Son ; London : Williams and 
Norgate, Ltd.) 

Ministry of Health. Second Report of the Committee on the 
Standardization and Simplification of the Requirements of Local 
Authorities. Pp. 36. (London : H.M. Stationery Office.) 6d. net. 

Air Raid. Precautions. Handbook No. 2 : Anti-Gas Precautions 
and First Aid for Air Raid Casualties. (Issued by the Home Office, 
Air Raid Precautions Department.) Pp. 110. (London: H.M. 
Stationery Office.) 6d. net. 

Transactions of the Royal Society of Edinburgh. Vol. 68, Part 2, 
No. 15 : An Introduction to the Ecology of Intertidal Rock Surfaces 
on the Coast of Argyll. By Dr. J. A. Hitching. Pp. 351-3744-1 plate, 
3a. 6(^. Vol. 68, Part 2, No. 16 : The Tertiary Geology of Raasay, 
Inner Hebrides. By Charles F. Davidson. Pp. 375-4074-3 plates. 5«. 
(Edinburgh: Robert Grant and Son; London: Williams and Nor- 
gate, Ltd.) 

Other Countries 

Publications of the South African Institute for Medical Research* 
No. 35 : Entomological Studies— Studies on Insects of Medical 
Importance in South Africa, (Part 2). By Dr. Botha De Meillon Pp. 
319-366. No. 36 : Silicosis and Tuberculosis — 'Observations on the 
Origin and Character of Silicotic Lesions as shown in (3ases occurring 
on the Witwatersrand. By F. W. Simsou and Dr. A. Sutherland 
Strachan. Pp. 867-4064-14 plates. (Johaimesberg : South African 
Institute for Medical Research.) 

New York Zoological Society. Report of the Director of the 
Aquarium. Pp. 19. (New York : New York Zoological Society.) 


Smithsonian Miscellaneous Collections. A^ol. 94, No. 4 : A Folsom 
Complex, Preliminary Report on Investigations at the Lindenmeier 
Site in Northern Colorado. By Frank H. S. Roberts, Jr. (Publication 
■3333.) Pp. iii4-35-fl6 plates. Vol. 94, No. 5: Wave Lengths Of, 
Radiation in the Visible Spectram inhibiting the Germination of Light- 
sensitive Lettuce Seed. By Lewis H. Flint and E. B. McAlister. 
(Publication 8334.) Pp. 11. (Washington, D.C. ; Sm.it!isomaii Inst!- ■ 

*^U?S.*^Department of the Interior : Office of Education. Pamphlet 
No. 60 : Doctors’ Theses in Education ; a List of 797 Tiiese.s deposited 
with the Office of Education and available for Loan. Prepared by 
Ruth A. Gray. Pp, 69. (Washington, D.C. : Government Printing 
Office.) 10 cents. .. 

Ibero-Americana. 8: Uto-Aztecaii Languages of Mexico. My 
Kroeber. Pp. iv4'27. 1«. 6d. net. 9 : An Historical Legend of the 
Zapotecs. By Paul Badin. Pp. v4*29, ls.6d.net. 10 : Aboriginal 
Population of Northwestern Mexico. By Carl Sauer. Is. i)d. net. 
(Berkeley, Calif. : University of California Press •, London ; , Cam- 
bridge University Press.) ^ ^ , 

University of California Publications m American Archseology and 
Ethnology. Vol. 34, No. 2 : Tiibatulabal Grammar. By Charles F. 
Voegeiin. Pp. vii 4- 55-190. 5«. 6d. net. VoL 34, No, 3 : Tiibatulabal 
Texts. By Charles F. Voegeiin. Pp. vi 4- 191-246. 28. 6cl. net. (Ber- 
keley, Calif. : University of California Press London : , Cambridge 
University Press.) , ^ ^ , 

Geological Survey of Nigeria. Bulletin No. 14 : Fossil Fishes of 
Sokoto Province. By Dr. Errol Ivor White. Pp. 78-410 plates. 
(Lagos : Government Printer.) 128. M. net. 

U.S. Department of the Interior : Geological Survey. Bulletin 
847-A : The Contact Mining District, Nevada. By F. C. Schrader. 
(Contributions to Economic Geology, 1934-35.) Pp. iv4-414-4 plates. 
15 cents. Professional Paper 181 : Upper Eocene I'oramiiiifera of 
the Southeastern United States. By Joseph A. Chishman. Pp. ii4- 
884-23 plates. 25 cents. Water-Supply Paper 745 : Surface Water 
Supply of the United States, 1933. Part 5 : Hudson Bay and Upper 
Mississippi River Basins. Pp, vii 4-220. 15 cent<. Water-Supply 
Paper 748 : Surface Water Supply of the Ilmted States, 1933. Part 
8 : Western Gulf of Mexico Basins. Pp. vi4“130. 15 cent- Water- 
Supply Paper 754 : Surface Water Supply of the United State^. 1933. 
Part 12 : North Pacific Slope Basins. G : Pacific Slo])e Ba'.ms in 
Oregon and Lower Columbia River Basin. Pp. vi 4-170 15 cents. 

Water-Supply Paper 755 ; Surface Water Supply ot Hac iin Inly 1, 
1932, to June 30, 1933. Pp. v 4-125. 10 cents. (Wa^lungton, D.C. : 
Government Printing Office.) 

2, 

Bay 

McKenzie ' 

Research 1 

the Uplift Pressure Data obtained from Model Experiments By 
Jai Krishnan Malhotra and Harbans Lai Uppal. Pp 31. 10 annas ; 
18. Research Publication, Vol. 5, No. 3 : Study ol the E\aporati<m 
of Water from a Soil Surface with reference to the Fluetuatnins of 
Water-Table. By Dr. V. I. Vaidhianatluin and Hans Raj Luthra. 
Pp. 84-6 plates. 8 annas ; 9d. (Lahore : Punjab Irrigation Research 
Institute.) 

Trinidad and Tobago. Administration Report of the (h;mservator 
of Forests for the Year 1934. Pp. 20. (Trinidad : Government Print- 
ing Office.) 16 cents. . . 

Forest Bulletin No. 90 : Official List of Trade Names of Indian 
Timbers. Pp. ^4*12. (Delhi: Manager of Publications.) 4 annas; Sd. 

Memoirs of the Geological Survey of India. Vol. 66, Part 1 : The 
Natural Gas Resources of Burma. By C. T. Barber. Pp. x 4- 1724* 
xviii4-14 plates. (Calcutta : Geological Survey of India.) 6.8 rupees ; 
108. 6d. 

Royal Observatory, Hong Kong. Meteorological Results, 1934. 
Prepared under the direction of C. W. Jeffries. Pp. iv 4-139. ( Hong 
Kong : Government Printers.) 3 dollars. 

Report of the Kodaikanal Observatory for the Year 1934. Pp, 4. 
(Delhi : Manager of Publications.) 2 annas : 3d. 

Deutsche Seewarte. Das Sechzigste Jahr der Deutsehen Seewarte, 
1934. Pp. iv4-55. (Hamburg : Deutscht^ Seewarte.) 0.5u gnld mark. 
The Imperial College of Tropical Agriculture. Five Years of Cacao 
Research, 1930-35. Pp. 10. (Trinidad : Governnu'nt Printing Oiiico.) 
Is. 

Conseil Permanent International pour I’Exploratioii de la Mer, 
Rapports et proces-verbaux des reunions. Vol. 94, Partie 2 ; Rapport 
administratif (1934-1935). Pp. 84. (Copenhague : Andr. Fred. 
Host et fils.) 3.50 kr. 

Science Reports of the Tokyo Bunrika Daigaku. Section A, No, 

41 : Calculation of X-Ray Terms according to Heisenberg’s Theory 
on Electron-Holes. By Gentaro Araki. Pp. 189-216. 40 sen. Section 
A, No. 42 : On the Type of iliemann Surfaces. By Zen-ichi Ivobayashi. 
Pp. 217-233. 30 sen. Section B, No. 32 : New or Rare Species of 
Brachyura, collected by the 3Usago during tlie Zoological Survey 
around the Izu-Peninsula. By Tune Sakai. Pp. 63-88 4-l>lates 6-8. . 
60 sen. Section B, No. 33: Uber drei.in der Siisswasser-Musche! , 
(Anodonta lauia v. Martens) lebende Ciliateii (CoHCtiophthirus). Yon • 
Mitsuo Uyemura. Pp. 89-100 4- plate 9. 25 sen. (Tokyo 
Co., Ltd.) 

Smithsonian Miscellaneous Collections. Vol 93, No. 10 : An Intro- 
duction to Nebraska Archaeology. By William Duncan Strong. 
(Publication 3303.) Pp. vii 4- 323 4- 25 plates. (Washington, D.C. : 
Smithsonian Institution.) 



Catalogues 

Catalogue of Books on Natural History, Ineiudiiig Anthropology, 
Zoology, Evolution, Botany, Entomology, Oi-nithology, Forestry, 
Microscopy. Pp. 28. (London : W. and G. Foyle, Ltd.) 

Chance’s Resistance Laboratory Glass. Pp. 16. Standard Nessler 
Glasses. (Pamphlet No. 284.) Pp. 4. Latest British Analytical 
Balances. (Leaflet No. 285.) Pp. 4. Terry’s Anglepoise Lamp. . Pp. .8. 
(London: A. Gallenkamp and Co., Ltd.) 
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Mechanism of Society 


^T^HE limitations whicli are being placed on 
^ scientific work in certain countries have 
forced many scientific workers, otherwise indis- 
posed to concern themselves with political affairs, 
to realise that science and politics cannot be kept 
entirely apart. The direction of scientific in- 
vestigation is in fact determined by social con- 
ditions to a much greater extent than is commonly 
realised by the scientific worker, and it is probably 
true that technological development rather grows 
out of than determines social needs. While science 
has undoubtedly been unjustly blamed for many 
of the evils which have resulted from the applica- 
tion of scientific discoveries, the danger of a 
reaction against science is sufficiently real to make 
it imperative for the scientific worker to pay much 
more attention to the social and political con- 
sequences of his work. 

The limitations to which we refer, however, go 
far beyond this, and constitute a threat to the 
quality of scientific work as well as to its quantity 
or direction. They raise fundamental issues which 
cannot be evaded, and they could scarcely be more 
lucidly and forcefully put than in Lord Davies’s 
book entitled /^Eorce”, which has recently been 
made available in a' cheaper form^. This is 
essentially a scientific study of the right or moral 
use of force in every sphere of human society, and 
especially in international relationships. 

While few in the world of science do not now 
realise the impracticability, if not the impossibility, 
of drawing a distinction between pure and applied 
science, there are still many who fail to realise 
that science on the scale it is pursued to-day is an 

*** Force, By Lord Davies. Ee-issue. Pp. x4-242. (London : Con- 
stable and Co., Ltd., 1935.) Ss. Qd. net. 


integral part of the social organisation of the 
State, Wherever he works, the man of science is 
a part of the machinery of State, and there is no 
real immunity of science from its political environ- 
ment, If the scientific worker desires liberal 
endowment for his work and reasonable freedom 
in its direction, he must at least make an efiort 
to secure the understanding and support of those 
responsible for the government of the State in 
which he serves. 

In some countries to-day, that sympathy and 
support can only be secured at the price of the 
acceptance of particular political dogmas and 
views which are in the lineage of those credulities 
and superstitions from which in the past science 
has liberated the human soul. It is not merely 
the quantity and direction of scientific work that 
are involved. Reason is again being pitted against 
passion and prejudice, and the shackles which we 
once thought science had finally shattered are in 
danger of being riveted again, perhaps even more 
firmly, on the minds of men. 

Under such conditions, the quality of scientific 
work cannot long remain untainted, and this, 
reason alone should quicken the interest of the 
scientific worker in Lord Davies’s theme. More- 
over, when many, both within the ranks of science 
and without, are coming to consider the ways and 
means by which the work of government can be 
more and more based on a scientific study of the , 
available facts, and less and less upon, mere 
prejudice or guess-work, we are witnessing in one 
country after another the sweeping away of 
individual rights, systems of justice and hard-won 
political liberties. 

In such circumstances, it is imperative to 
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discoTer the fondamental oauses of ^these failiires 
whether in the national or international sphere. 
Lord Ba¥ies finds it simply in the failure to 
recognise and act upon the fundamental principle 
that the exercise of force should be limited to the 
police fnnetion. Force is either the servant of 
justice or the tool of policy, and in a series of 
lucid and forceful chapters he shows how failure 
to recognise this principle is the root cause of the 
loss of Iberty and the growth of political oppression 
and t37raBny in Europe to-day, as well as of the 
failure of the -League of Nations . to develop into 
an international authority with the power to 
ensure justice and peace. 

Examples are quoted from recent history in 
a masterly manner in support of this thesis, in- 
cluding some trenchant criticism of the Irish 
policy of successive British Governments, but 
always Lord Davies is honestly endeavouring to 
face the facts in post-War Europe and to supply a 
moral basis for dealing with the most urgent 
problems of to-day. Inevitably he comes once 
more to his well-known view that force can only 
be rightly employed in the international sphere 
when it has been scientifically organised as the 
sanction of international law in the form of an 
international police force. 

The issues with which we are faced in this 
way are urgent. Without dwelling unduly on 
the horrors of modern warfare, Lord Davies 
reminds us of our fatal habit of thinking of the 
next war in terms of the last and failing to face 
the facts of a scientific age. We cannot take 
aH the powers and advantages with which 
science has now endowed us without in certain 
directions accepting restrictions upon our freedom 
of action, whether in such a matter as the use of 
the highways or in this matter of the use of force. 
The measures now being taken by the Air Raid 
.Precautions Department of the Home Office will 
delude no reasonable person into thinking that, 
any effective defence against air attack is 
possible, short of the abolition of war. 

, Lord Davies maintains that the only defence 
against a potential aggressor is to implant in his 
mind the certainty of an overwhelming reprisal by 
;a : superior force, . under the control ' of an inter- 
national executive and backed by the moral sup- 
port of an impartial authority such as the League 
of Nations. The wea^kness of the collective system 
. without such an international police force ready 
for instant action against an aggressor is apparent,, 
and no thinking man can be blind to the narrow- 


ness of the 'verge .between the downfall of the 
collective system, and international anarchy and 
disaster. This is a, matter_. which ■ concerns the 
scientific worker ' and' every, other citizen of good 
win. ' The vast increase in the potentialties of 
force during the last twenty-five years through 
the application of scientific discovery and invention 
indeed lay special 'responsibility on the man- of 
science to assist in working' out a solution. 

If the primary task is one of education, scientific 
workers have definite responsibilities in that work. 
They must lend all their energy to the creation of 
a new mentality as favourable to the constructive 
use of force in national and intemational affairs 
as the old outlook on war has been hitherto in 
destruction. The peaceful evolution of institutions, 
whether on. a national or an international scale, 
depends for its realisation upon the ability of men 
to agree upon the purposes they must have in 
view. The whole process of politics depends upon 
the assumption, that reasoned discussion will 
secure effective agreement about whateve.r elements 
of justice are to be found in an}^ proposed arrange- 
ment, such as an international police force ; and 
in securing such agreement scientific workers must 
play a part neither more nor less than that of 
other sections of the community. 

In the present structure of society, the participa- 
tion of the technician and scientific worker, as of 
the administrator and professional worker, is in- 
dispensable, if that inherent tendency of institu- 
tions, which have once rendered invaluable service 
but are now archaic and declining, to delay the 
evolution of new and more appropriate institutions, 
is to be overcome ■ by constitutional means. 
Adaptation is the secret of existence ; and it is only 
as we accept the challenge thrown down by these 
issues and seek to develop by clear and courageous 
thinking and bold ■ experiment that society can 
avoid self-destruction, and turn its new powers 
into instruments of securit}^ Creative and ad- 
venturous thinking as well as a scientific approach 
are demanded, and scientific workers must re- 
cognise their responsibilities and utilise to the 
full those opportunities of creative work which Me 
before them- in this field. In this w^ay the dark 
menace which now overshadows the world may 
be dispelled, , ' the limitations on human thought 
removed and science regain its full freedom of 
creative endeavour, while ' new fields of effort will 
be opened up in which the scientific method and 
spirit may win yet greater triumphs for: the- human- 
race in its mastery of its environment. ■ 
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The Beginnings of Applied Chemistry 


Origins and Development of Applied Chemistry 

By Prof. J. R. Partington ^ ' Pp. xii-h597. 

(London, 'Hew York and Toronto : Longmans, 
Green and Co., Ltd., 1935.) 455. net. 

T he evolution of an. idea or event usually 
makes a very interesting story, and probably 
none more so than the origins of some of the in- 
dustrial applications of chemistry. Indeed, several 
of the modern chemical arts have been practised 
for thousands of years in forms which become 
more and more primitive and obscure as they are 
traced backwards, until at last their humble 
origins are lost in the haze of prehistoric antiquity. 

Many charming stories have been written about 
one or other of those chemical industries the 
origin of which antedates all books and writings ; 
although, in some cases, industries have passed 
through many strange vicissitudes in their develop- 
ment, and have been ultimately abandoned, for, 
as Lucretius has said : 

The rolling years bring on a change of things ; 
What once was valued loses all worth, 

And what was worthless rises in its stead. 

In the work under notice, Prof. Partington has 
presented a wonderful and valuable account of 
the sources, production and uses of materials in 
Egypt, Babylonia, Assyria, the JEgean, Asia 
Minor, Persia, Syria and Palestine, from the 
earliest times to the end of the Bronze Age — 
“wonderful” because of the painstaking care in 
handling so large a mass of evidence involving, 
we are informed in the preface, 7,000 references ; 
and “valuable” because it supplements so 
effectively and pleasantly our general knowledge 
on the historical side of industrial chemistry. 

Each territory is treated as one unit, so that 
the origin, occurrence, manufacture and use of a 
given material, say, iron, are described country 
by country. Some might consider that it would 
have been better to have collated the data with 
reference to each material, as E. 0. von Lippmann 
did towards the end of his “Entstehung und 
Ausbreitung der Alchemie” (Berlin, 1919-31). I 
think that Prof. Partington has adopted the 
better plan ; the alternative would probably have 
been preferable had the narratives extended 
through the Middle Ages. 

The materials- treated in Prof. Partington’s 
book include the metals and alloys : copper, 
silver, gold, zinc, brass, mercury, tin, bronze, lead, 
arsenic, antimony, iron and steel, cobalt, nickel, 
and platinum ; and various chemical compounds — 


common salt, natron, sal ammoniac, nitre, alum 
and vinegar — as well as sulphur ; the gem-stones— 
natural and artificial ; building materials— plaster, 
stucco and bricks ; pigments and paints ; ink for 
writing; oils — expressed and distilled; pomades 
and ointments ; incense and perfumes ; products 
derived from plants ; medicinal preparations ; 
•and fermented drinks and other beverages. There 
is a temptation to select one or two items in the 
Mst to illustrate in detail how thoroughly the work 
has been done, and to compare that work with 
evidence collated in other ways. 

Operations connected with the arts of metallurgy, 
dyeing, weaving textiles, tanning leather, brewing, 
baking, embalming, pottery, glass-making and the 
imitation of gem-stones, are also described. Here 
we can see the beginnings of many an industry 
practised in modern times ; and that not always 
to the credit of the later workers, Judging by what 
they have accomplished with their heritage — 
St. Matthew xxv, 25. 

The data confirm M. Berthelot’s belief that 
chemistry is founded on knowledge slowly accumu- 
lated by practical discoveries in metallurgy, 
medicine and other arts ; and the opinion of 
J. B. A. Dumas when he said : 

Let us confess at once, without going round the 
subject, that practical chemistry took its rise in the 
workshops of the smith, the potter, the glass-blower, 
and in the shops of the perfumer. 

Of course, the mere mechanical practice of 
operations, essentially chemical in their nature, 
does not make the early artisans into chemists 
in anything but name. Otherwise, the first man 
to light a fire, stew a rabbit, or roast a pig might 
have been styled the father of chemistry. In the 
words of A. F, de Fourcroy (1782) : 

It is vain and ridiculous to attempt to trace the 
origin of chemistry to the first men who worked in 
the metals, cut and polished stones, fluxed sand, or 
dissolved and crystallized the salts. This would be 
analogous to an attempt to trace the elements of 
geometry in the efforts of the savage to trim irregular 
fragments of rock to a more regular form in order 
to adapt them to his first needs. 

The index is worthy of the book ; it is singularly 
complete, occupying as it does 65 pages, three 
columns per page. It is difficult to see how those 
interested in the subject can carry on economically 
without the assistance of the' “Origins and 
Development of Applied Chemistry”. 

J. W. MEIiOB. .■ 
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Gymnosperms 


Gymnosperms t Structure and Evolution 
By Dr. Cliarles Joseph Chamberlain. Pp. xi+484. 
(Chicago : University of Chicago Press ; London : 
Cambridge University Press, 1935.) 215. net. 

E ven m these days of specialisation, no real 
botanist dismisses the Gymnosperms from 
his field of study. They still possess an inherent 
interest, although for a hundred years they have 
been classic ground. The first impulse came from 
Robert Brown, who first realised the morphological 
significance of the Gymnosperms. From that 
beginning the knowledge of them has been built 
up by generations of botanists, from Hofmeister, 
to D. H. Scott in our own day. The attraction 
of the group depends on the strategical position 
which they occupy in relation to Angiosperms 
and Pteridophytes, respectively. This morpho- 
logical and evolutionary ascendency really de- 
rives from the fact that Gymnosperms abut on 
a rich hinterland of fossil petrifactions so well 
preserved that their investigation has given, and 
should continue to give, convincing results. All 
this is fully appreciated by Prof. Chamberlain, 
and forms indeed the raison d^ttre of the present 
book. 

American botanists have taken an important 
share in the advancement of Gymnospemi know- 
ledge, owing to (I) the large numbers of living 
conifers which grow in the forests of the North 
American continent, the life-histories of which 
have been worked out, especially by the school 
of Coulter and Chamberlain at Chicago ; (2) the 
richness of the country in Bennettitales as eluci- 
dated by Wieland ; and (3) the intimate studies 
of living Cycads by Prof. Chamberlain himself, 
who in his world-wide travels has seen, studied 
and collected, in its own habitat, every genus and 
a large number of species of existing Cycads. This 
contact with his material in the field is an admirable 
and outstanding feature of his book. In this 
connexion, frequent reference is made to the 
question whether Gymnosperms are ever effectively 
pollinated by insects. The matter is one of import- 
ance as on its determination must rest any decision 
as to whether evolution at the Gymnosperm stage 
has been influenced by insects, as it undoubtedly 
has been in the more modern Angiosperms. Prof. 
Chamberlain is sceptical as to existing evidence : 
*Tn spite of occasional claims, it is very doubtful 
whether there is a single case of insect pollination 
in any Gymnosperm’’. 

All the same, it is an attractive and important 


field for properly directed and methodical investiga- , 
tion, because much depends . iiimn it. In some' 
Palseozoic seeds, for example, Physostoma, as many 
as four hundred pollen grains have been counted: 
in the pollen chamber, and'it is difficult, unless a 
very prolonged exposure ^ of the niicropyle be 
presumed, to account for .such ' bountiful supplies 
on the hypothesis of wind carriage alone. 

. . The book has a definite style of its own which ' 
may he best compared to the friiniiing commentary’' : 
of the broadcaster. Otherwise stated, a previous 
knowledge of the subject matter is required for 
benefit to be derived. To say this is not to condemn 
the book (which indeed is brightly w^ritteii) though 
it does cast some doubt on its utility for the 
'purposes of undergraduate ' students (cf., : dust 
cover). The comparative morphology, anatomy 
and embryology of the various living groups of 
Gymnosperms are well displayed, though too 
many dogmatic statements have crept into the 
text. The illustrations are excellent and many 
previously unpublished. If anything, they are 
too generously provided, and a few of the re- 
dundancies might be usefully replaced by distribu- 
tion charts. 

It is natural that the book should (apart from 
the non-Cycadian fossils) be based largely on 
American researches, as these have been a great 
feature in the output of the Department of Botany 
at Chicago, as developed by the late Prof. J. M, 
Coulter and his colleague, Prof. Chambeiiain. For 
the fossil data (other than Bennettitales) the results 
of European work have been incorporated, and 
indeed form the evolutionary foundation of the 
hook. Lack of practice in palaeobotaiiical technique 
is responsible for a few fantastic statements, but, 
they are not real blemishes. Though America .has , 
not yet made available the relevant petrifrctioiis 
that would have made this book 100 per cent 
American, the author gets his revenge by taking 
his,, readers for a personally conducted to'iir 
through the beautifully arranged and reconstructed 
carboniferous forests of. the Field Museum at 
Chicago ! Nothing approaching these exists in 
Europe. 

Prof. Chamberlain reproaches his ^ ^English 
friends” for their persistent use of the name 
Pteridosperms for seed-bearing plants having the 
habit of ferns — and employs the term Cycado- 
Alices. Reference to the original source (No. 431 
in the Bibliography), where this group was estab- 
lished, would disclose the grounds for so doing, 
together with the reason why “Cycado-filices” 
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seemed inadequate. This latter name had been 
proposed by Potonie to cover the whole series of 
vegetative remains showing structural relations 
with both Perns and Cycads. The term Pterido- 
sperm is reserved for the elect among these — to 
be included if and when they are proved to have 


possessed seeds. The unassigned residue (which 
may remain in the convenient ‘waste-paper 
basket’ of Cycado-filices) should include both 
unverified Pteridosperms and perhaps other plants 
which never attained to the status of seed-bearing. 

p.;w.,o; 


X-Rays in Pure and Applied Science 


(1) Handbuch der Physik 

Herausgegeben von H. Geiger und Karl Scheel. 
Zweite Auflage. Band 23, Toil 2 : Rontgenstrahl- 
iing ; Ausschliesslich Rontgenoptik. Redigiert 
von H. Geiger. Pp. ixH-54L (Berlin: Julius 
Springer, 1933.) 56.70 gold marks. 

(2) Industrial Radiography 

By Dr. Ancel St. John and Herbert R. Isenburger. 
Pp. ix4-232. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1934.) 
215. 6d. net. 

(3) Les rayons X : au laboratoire^ k l^hopitab 
a I'usine 

Par Marc Privault. (Actualites scientifiques et 
industrielles.) Pp. 204. (Paris : J,-B. Bailliere 
et fils, 1934.) 25 francs. 

T hese three books, very different in type and 
in object, serve to illustrate the intensely 
specialised nature of modern physics, and also the 
high degree of specialisation within its fairly 
clearly defined sub-branches. 

(1) The second edition of vol. 23 of the well- 
known “Handbuch der Physik”, edited by Geiger 
and Scheel, treats of several branches of radiology 
from the academic point of view. The confines 
of one volume have proved inadequate for the 
revision of a subject growing so rapidly, and vol. 
23 now appears in two parts. In part 2, Profs. Bothe 
and Kirchner deal with the absorption and scatter- 
ing of X-rays, Dr. Kulenkampff writes on the con- 
tinuous X-ray spectrum, Prof. Ewald discusses the 
study of the solid state by means of X-rays, and 
Dr. Steinke contributes a section dealing with 
cosmic rays. 

The contributions of Bothe and Kirchner and of 
Kulenkampff are considerably longer than those of 
the first edition, and bring the topics up to date. The 
section by Ewald; which is new, opens with a clear 
and detailed account of crystal classification and 
space -grouping, deals adequately with X-ray 
interference, temperature and atomic effects, and 
the design and use of X-ray spectrometers. A 
very valuable chapter deals with the interpretation 
of powder photographs and the usual projections 


used in this work. The rapid advance of the study 
of cosmic radiation is shown by the fact that, 
although the subject has only been seriously 
investigated for some seven years, the physical 
nature and properties of the radiation are now 
fairly well known. Much, however, remains to be 
done before we have a clear understanding of the 
origin of the cosmic rays. That they originate in 
space appears to be beyond doubt, but whether 
their occurrence is due to atomic disintegrations 
in young stars or spiral nebulae, whether they arise 
through some interaction of interstellar matter 
with electrified particles (or perhaps neutrons), 
or whether their genesis is due to some physical 
phenomenon at present outside our knowledge is 
one of the problems which is yet to be solved. 
The experimental side of the work is set down 
in considerable detail by Dr. Steinke, together 
with a brief but adequate summary of the 
somewhat speculative theories of the origin of 
cosmic rays. 

One cannot praise this volume more highly than 
by stating that it maintains to the full the high 
standard set by the other and well-lmown volumes 
of the “Handbuch der Physik”. 

(2) “Industrial Radiography” by St. John and 
Isenburger is a treatise for the technician, and 
within the limits of its title is self-contained and 
complete. The first seventy pages contain an 
account of the general properties of X-rays and 
the construction of X-ray apparatus which will 
probably be found adequate for a proper under- 
standing of the later parts of the book. The 
importance of a proper photographic technique 
and accurate dark room manipulation of films is 
rightly stressed. One frequently finds operators 
taking great pains in adjusting objects to be radio- 
graphed, making exposures with carefully con- 
trolled voltages and exposure times, and then 
developing and fixing in stale solutions at unsuit- 
able temperatures, apparently unaware that such 
processing conditions give radiographs in many 
respects similar to those which would result from 
using quite different kilovoltages and exposure 
times. The importance of using dark rooms of 
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ample size and provided with good ventilation is 
also, emphasised. ' , ' 

Industrial radiography is , largely concerned with 
making radiographs of metal objects, often with 
thick walls and of irregular shape, and the correct 
setting .np of such objects frequently presents 
difficulties. The authors have apparently had a 
very wide experience of this work, and have in- 
cluded in the book a large number of practical 
points which are likely to be of great service to 
those whose experience is more limited. Similarly, 
the radiography of small objects has its own 
peculiar problems, which again are dealt with 
adequately. 

A chapter is devoted to radiography with 
radium gamma rays (the authors call the resulting 
pictures tgammagraphs’ to distinguish them from 
X-ray pictures which they call ‘exographs’), a 
method of attack which seems likely to increase 
in use, particularly since the influence of scattering 
on the radiographs is much less with gamma rays 
than with X-rays, and therefore much thicker 
objects may be successfully examined. 

The book is characterised by a large number 
of illustrations carefully chosen to show how 
common defects in metals appear on radiographs. 
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In very many cases the radiograph appears by 
the side of a photograph showing the defect, 
and not infrequently photomicrographs are also 
given. 

An appendix contains a valuable set of exposure 
charts showing the exposures required at various 
voltages' for various thicknesses, of aluminium, 
steel and copper, a chart .from which the exposure 
required for gamma ray radiography of steel 
objects' may be found and also a very complete 
bibliography. 

The authors are to be congratulated on 
producing a. practical treatise which should be 
invaluable to novices and a useful reference work 
for all industrial radiologists. 

(3) “Les rayons X” by 'Privault is an intro- 
ductory textbook, touching on all the principal 
aspects of X-rays from the points of view of both 
pure and applied science. With so comprehensive 
a field, it must follow that the treatment of each 
branch of the subject is somewhat meagre. One 
feels that it is impossible to give even a reasonably 
adequate summary of the present state of all the 
branches of radiology (using the word in its widest 
sense) within the Hmits of two hundred small 
pages. 


The Profession of Librarian 


Role et formation du bibliothecaire : 
etude comparative sur la formation profession- 
nell© du bibliothecaire. (Dossiers de la Cooper- 
ation inteUectuelle.) Pp. 385. (Paris : Institut 
international de la Cooperation inteUectuelle, 
1935.) 50 francs. 

T his volume is based on a questionnaire sent 
out by the International Institute of Intel- 
lectual Go-operation, and it provides the most 
detailed account of the status of librarians in 
various countries which has yet been published. 
Thirty-five countries or States are included in the 
survey, of which twenty-seven are in Europe, 
the others being South Africa, Brazil, Canada, 
China, the United States, India, Japan and 
New Zealand. The information asked for by the 
questionnaire related to the categories of librarians 
and libraries existing in the country concerned, 
the authorities to which they were subject, the 
qualifications required of candidates for the library 
profession, whether and what diplomas or other 
examinations were available and the particular 
courses of study provided in connexion with them, 
and their location and control. 

The work should prove of the greatest value to 


all interested in the library profession and the 
improvement of librarianship as a whole. It is 
very desirable that the volume should have a 
wide circulation so that the people of all countries 
may realise that the average librarian is required 
to know a great deal more than how to hand books 
out to a reader. It is gratifying to note the progress 
that has been made in recent years, and especially 
since the War, in many countries to ensure that 
lihrarians_ shall be men and women of high educa- 
tional standing and that their emoluments shall 
be reasonably adequate. In the Netherlands, for 
example, every public library official is expected 
to hold a special diploma, and any Government 
subvention is withheld from a library the personnel 
of which is wholly or in part without a diploma. 

The chapter on England is written by Mr. J. D. 
Cowley, director of the School of Librarianship of 
the University of London, and is an admirable 
summary of the organisation of libraries and the 
facilities for the training of librarians now avail- 
able. It is interesting to note that candidates for 
a librarianship in Brazil have to produce, among 
other things, a certificate of good manners, as well 
as one of good health. Even in China, since 1927, 
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intending librarians have to pursue a course of 
study in a school of librarianship in China or ' 
elsewhere, possess a diploma of a university or 
college and also practical experience of more than 
one year, while junior assistants must possess a 
certificate of secondary education. 

Possibly the most extensive course is that in 
Eussia, where no fewer than twenty -four colleges 
of library economy have been founded. Admission 
to a college is granted to persons who have ter- 
minated a secondary school course of seven years, 
and the plan of study in the library college extends 
over three years, a total of 4,426 hours being 
allocated to the dijfferent subjects, which include 
physics, chemistry, mathematics and graphic 
processes, in addition to the strictly professional 
topics. Of special interest is the fact that, of the 
1,440 hours of study allocated to the third year’s 
studies, 82 have to be devoted to Leninism. 

The introductory chapter summarises the results 
of the inquiry, and recommends the development 
of international collaboration by the foundation of ; 
an international series of courses or conferences, 
attached to a university or an institution con- 
trolled by some national authority, for the pur- 
poses of further research in library economy, as an 
experimental measure, the necessary finance being 
assured by Governmental subventions from all 
interested parties. A bibliography of twenty-six 
pages^ geographically arranged, is not the least 
valuable section of this work, which should be 
found on the shelves of every library anxious for 
the betterment of itself, its staff and its service 
to the community, B. M. Hbadicar. 


Technical Aspects of Emulsions: 
being the Papers read at a Symposium held in 
London, December 7th, 1934, under the auspices of 
the British Section of the International Society of 
Leather Trades’ Chemists. Pp. vi4-150. (London : 
A. Harvey, 1935.) 6s. net. 

The twelve sections of this book concern the physical 
chemist, the physician, the patent agent, the engineer, 
and the technologist in many industries (laundry- 
work, agriculture, food-preparation, woollen-textiles, 
varnish, leather, rubber, bitumen). 

Diversity was the aim of the symposium and the 
book is witness to the attainment of that aim. This 
prompts the thought that, in books of this kind, 
there may be a place for the thread of unity which 
runs through diversity. The reviewer turned to the 
first section, that on the mechanism of emulsification, 
hoping there to find that thread traced through the 
other papers. He found, instead, a stimulating 
account of the effect of ultra-sonic waves in making 
and breaking emulsions ; a piquant hors d" oeuvre. 

Diversity without unity has its drawbacks. Words 
are used loosely. On p. 93 the word . ‘nucleus’ means 


the oily part of mayonnaise emulsified with some of 
the aqueous part thereof. The physicist uses the 
word in another sense, the biologist iu yet another. 
Perhaps there is not much harm done ; but there 
may be some. Dialects tend to be both used and 
confused. From confusion to obscurity is but a step. 
The passage at the bottom of p. 4 is rather 
near obscurity: “A device of this kind might be 
characterised by the fact that the droplets formed 
travel parallel to another with different velocity along 
a too great a distance and that this may cause an 
orthokinetic coagulation”, 

Nevertheless the sections of the book are well written. 
That is the reason why a faulty passage strikes the 
eye. Some sections are good descriptive catalogues 
with references by the hundred ; others have a 
philosophic turn ; yet others are both bibliographical 
and philosophical; all are illuminatiag ; one is of 
outstanding interest, namely, that on the use of 
highly dispersed emulsions in the treatment of 
toxsemic conditions. The compilation is the record 
of an important symposium meant to be diverse in 
treatment. F. S. A. 

Mathematik im Dienste der ^ nationalpolitischen 
Erziehung mit Anwendungsbeispielen aus Voiks- 
wissenschaft, Gelandekunde und Naturwissenschaft : 
ein Handbuch ftir Lehrer. Herausgegeben im Auftrage 
des “Reichsverbandes Deutscher mathematischer 
Gesellschaften und Vereine” von Adolf Dorner. 
Pp. iv-fll8. (Frankfurt am Main : Moritz Diester- 
weg, 1935.) 

This book is intended to provide teachers of mathe- 
matics with examples connected with the aims of 
the National Socialist Government. The book is not 
a persistent exposition of the logic of any part of 
pure or of applied mathematics. It is a collection 
of detached chapters, explaining in words various 
matters which both interest the Nazis and are 
capable of simple quantitative treatment. FormulsB 
which are important are stated ; but mostly without 
proof. Numerous examples are given, with algebraic 
or arithmetical answers. 

The remarkable aspect of the book is the selection 
of subject matter. Broadly, one may say that there 
are 59 pages of social statistics and 49 pages of 
military geometry. In the statistical part one finds 
explanations of means, standard deviations and 
correlations; also treatments of life-insurance, of 
savings banks, of Mendelism, of unemployment, of 
the birth-rate, of trade and food supply. At the end 
of the book there are 15 pages of German statistics. 
An interesting diagram (on p. 23) shows the great 
contrast between the age-distribution of Germans 
in 1931 with that in 1910. 

The part of the book here described as military 
geometry deals with map -reading, with aerial naviga- 
tion, with protection against bombs dropped from 
above, with the paths of projectiles in vacuo and in 
air, also with sound -ranging. Except for these, the 
ordinary applications of mathematics to mechanics 
and to physics are notably absent. The words ' 
Stimme and Wahl {— vote, election) do not appear 
in the index. L. F. E. 
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A New Angle on Health ■ 

(Nature’s Provision for the Health and Happiness of 
Mankind). By Surg.-Capt. D. H. C. Given. ■ Pp. 
xvii + 160 + 6 plates. (London : . John Bale, Sons and 
Banielsson, Ltd., 1935.) ' ,6d. net. ' 


manifested ■ in creating them and the educational 
‘possibilities, 'of this impersonal co-operation itself. 

■ The objects , rather' „ than the 'spirit that produced 
. them were assimilated, and so far from, respecting that 


Thb author of this book was for more than eight 
years stationed at Singapore, and this he claims has 
given .him a unique opportunity to contrast the 
health of a primitive Asiatic community of diverse 
races with that of naval personnel and white civilians. 
He finds that the physical standard of the Asiatic 
labourer is A 1, as compared with the C 3 standard 
of civilisation, that his teeth are on a par with his 
physical standard, and that he does not suffer from 
the diseases common among Western races. 

It is to be noted that in the Asiatic labourer of Singa- 
pore, the author is dealing with a very selected and 
restricted group, which camiot be compared with our 
own population as a whole. Similarly, when it is 
stated that in contrast to the European, the epidemic 
influenza in the Asiatic in 1931 was mild and free 
from complications, it should be recalled that India 
and South Africa suffered some years ago from a 
devastating epidemic of influenza, and this disease 
in native races is not necessarily a mild one ; in 
fact, one epidemic may differ enthely in severity and 
in incidence from another one. 

Basing his arguments on what in many instances 
we believe are faulty premises, the author attributes 
the ills from which we suffer to the effects of urbanisa- 
tion, overcrowding, extremes of poverty and riches, 
the decline of agriculture, and under- and improper 
feeding— -much of which is doubtless true — and 
condemns onr Western civilisation as being founded 
on selfish greed, industrialism and parasitism. He 
concludes that so long as selfishness continues to 
dominate the lives of men, so long will the human 
race fail to realise the happiness for which it strives, 
and that the precepts of Christianity form the only 
basis of a healthy and happy life. B. T. Hewlett. 

Technics and Civilisiation 

By Lewis Mumford. Pp. xi -f 495 + 16 plates. (London 
George Koutledge and Sons, Ltd., 1934.) 185. net. 

This book provides an interesting and thought- 
provoking contribution to the history of the maehine 
and its sociological effects on humanity. Mr. Mum- 
ford divides the maehine age into three great periods : 
(1) the ‘eotechnic’ based on animal, water and wind 
power; (2) the ‘paleotechnic’ which came in with 
Watt’s steam engine and had its basis in coal and 
iron, and (3) the ‘neoteclmic’ which is now dawning 
and promises industrial decentralisation, cleanness, 
leisui‘0 and abundance, its basis being the long- 
distance transmission of electric power. 

Discussing the assimilation of the machine, Mr. 
Mumford points out that as machinery was developed, 
attention came to be centred more and more on the 
product, people valuing the machine for what it 
produced. The maehine thus appeared purely as an 
external instrument for the conquest of the environ- 
ment to the neglect of the actual forms of the 
products, the actual collaboration and intelligence 


spirit, the aim was to make the objects, themselves 
seem to be something other than the product of 
the machine. The industrialists, and engineers them- 
selves did not believe in the qualitative and cultural 
aspects of the 'machine. The possibility that technics 
had become a creative force . which wm rapidly 
ordering a new kind of environment and producing 
a third estate - midway between Nature and the 
humane arts, was far from the mmds, of those who 
actively promoted the mechanisation of production. 

The Recollections of a Geographer 

By E. A. Reeves. Pp. 224 + 8 plates. (London: 

Seeley, Service and Co., Ltd., n.d.) 85. 6d. net. 

Aeteb fifty -five years service in the Royal Geo- 
graphical Society as map curator and instructor in 
surveying, Mr. Reeves retired in 1933. Many hundred 
travellers and explorers have owed to him all they 
■knew of survey Avork, so that his influence has 
' reached to every corner of the globe. Here are 
glimpses of men like Stanley, Bates, Burton, Nansen 
and many others who brought their observations and 
discoveries to the Society. 

Mr. Reeves has anecdotes about many and a 
kindly word for all. He has allowed no adverse 
criticism to appear in his pages ; but he has clearly 
omitted many of his experiences, for the book is 
not long as a record of half a century of noteworthy 
people. A hurried sketch of the progress of explora- 
tion and survey in that period is included as well as 
some account of Mr. Reeves’s own work on magnetism 
and in the improvement of surveying instruments. 
Finally, there is an unconvincing chapter on the 
author’s psychic experiences. 

It is a kindly and ingenuous book that to many 
will recall a teacher of great ability and untiring 
patience, and to others will appeal as a sketch of 
fifty years of discovery as seen from the Royal 
Geographical Society, by the one man above all 
others who has directed exploration. 

Diesel Engine Design 

By Harold F. Shepherd. Pp. vii + 277. (New York : 
John Wiley and Sons, Inc. ; London ; Chapman and 
Hall, Ltd., 1935.) 175. 6d. net. 

The Diesel engine has now been constructed success- 
fully in so many different types that any book on 
its design which is not restricted to one particular 
line of development must almost necessarily become 
too discursive to b© of practical value to the designer. 
It is in this respect that H. F. Shepherd’s “Diesel 
Engine Design” fails to meet the real need for a 
book or series of books on this subject. The historical 
and descriptive treatment and the discussions on 
numerous points which arise in design are all to the 
good ; but the author does not really grapple with 
the actual problem of design until the last chapter 
or two. It is an introduction to, rather than a manual 
on, design. J. A. C. 
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Wave Action on Vertical Wall Breakwaters 

By Dr* Brysson Cunningham 


operation and financial assistance the data so 
obtained have been somewhat fragmentary and 


T he efficacy of the resistance to wave action 
of vertical wail breakwaters built on a rubble 
mound foundation has been called into question 
recently by reason of two unfortunate, and, in 
fact, structurally disastrous, incidents which have 
been experienced, at ' Catania in Sicily in March 
1933 and at Algiers in North Africa in , February 
1934. The matter is one of fundamental import- 
ance, since quite a number of important harbours 
in the Mediterranean and elsewhere are protected 
by breakwaters of this type. It was discussed at 
considerable length by an eminent Italian engineer, 
Prof. E. Coen Cagli, in a lecture which he delivered 
lately at the Institution of Civil Engineers, a short 
reference to which was made in Natijee of July 20, 
p. 99. 

The vertical wall breakwater is, in principle, a 
homogeneous or at any rate, so far as may be practi- 
cable under the conditions of the site, a coherent 
structure, generally formed of prismatic concrete 
blocks properly coursed and bonded, in contrast to 
the mound breakwater which consists essentially of 
a mass of rubble stone of various shapes and sizes 
deposited more or less at random on the sea floor 
and sometimes surmounted by heavier artificial 
units. The two types are, therefore, strikingly 
different in character, though it is rare to find a 
pure example of either, since the rubble mound 
is frequently capped with a coping course and 
parapet of blockwork, whereas the wall, when the 
site is in water of considerable depth, has generally 
to be founded on a bed of rubble, on account of 
subaqueous constructional difficulties and also from 
motives of economy. Moreover, at a certain depth 
below the surface, it is known that wave action 
ceases to produce any appreciable disturbance in 
a rubble mound foundation. 

By way of illustration, it may be said that the 
harbours of Dover, T 3 naemouth and Peterhead in 
Great Britain are of the vertical wall type, while 
an excellent example of the mound type is to be 
found in the outer breakwater, or “Grand Jetee”, 
at Marseilles. 

Until comparatively recently, despite its import- 
ance from a scientific as well as a practical point 
of view, experimental research into the phenomena 
of wave action had not been conducted on any 
systematic lines. It is true that individual observa- 
tions have been recorded from time to time and 
valuable deductions made therefrom by several 
scientific writers, but from lack of official co- 


incomplete. It is satisfactory to note that at the 
port of Genoa a very efficient apparatus is now 
installed for the purpose of taking continuous 
records. Into the outer ' breakwater at a suitably 
exposed point has been built a special monolith, 
or hollow block (Fig. 1) con- 
taining apparatus whereby at 
a series of successive levels 
ranging from 10 metres below 
to 3 metres above sea-level, 
piezometric values of wave 
stroke are recorded both me- 
chanically on the spot and also ^ pressure 

by electrical transmission to a recording^^mouoiith at 
wave oscillation register situa- 
ted in the sheltered area of the inner harbour. By 
means of this apparatus a number of valuable 
pressure records and 'oscillograms’ has been 
obtained and described by Dr.-Ing. Salvatore. 
Levh. An account of the installation has been 
published by Commendatore Ing. Albertazzi, the 
Chief Engineer of the port^. 

It is not proposed in this article to discuss the 
numerical values of wave pressures recorded by 
this and other means, but to direct attention to 
the general principles and conditions of stability 
of vertical wall breakwaters in the light of the 
instances of failure which have occurred at Catania 
and Algiers. I had an opportunity, while in Sicily 
recently, of discussing the former breakwater with 
Signor A. D’Arrigo, who was associated with its 
construction, and last year, at Algiers, I similarly 
discussed the causes of the collapse of the second 
arm of the Mustapha Jetty with Monsieur P. 
Renaud, the Engineer and Port Director there. 

To commence with, it is to be noted that there 
was an essential difference in construction between 
the two breakwaters, cross-sections of both of 
which are given in Figs. 2 and 4. Both were 
founded on rubble mounds, the first (Catania) at a 
depth of 12*5 metres below sea-level, and the 
other (Algiers) at 15 metres below sea-level ; but, 
whereas the Catania mole consisted of a series of 
disconnected piers, 12 mebres in transverse section, 
made up of 320-ton concrete blocks, each 12 
metres by 4 metres by 3*25 metres, unbedded and 
unconnected in any way by cement joints or 
reinforcement, the piers of the latter, 11 metres 
across in transverse section, were welded into a 
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monolithic whole by means of vertical wells, or 
shafts, filled with concrete reinforced by steel bars. 

Now as to the circumstances of collapse. While 
in course of being lengthened, the Catania mole 
had already suffered damage from an east to 
south-east storm (without wind) on February 
22, 1930, which engendered waves of 7 metres 
height and 200 metres length. Some horizontal 
displacement of the courses took place and 


there was also a vibratory motion observed, due 
to the uplifting action of the waves on the under- 
side of the blocks, and that this was the primarv 
cause of fracture. ■ 

In the case of the Mustapha Jetty, on the other 
hand, the monolithic piers of which it was com- 
posed remained intact under wave impact until 
they were finally overturned. The north-easterly 
tempest of February 2-3, 1934, which caused the 



a part of the work was dismantled. The 
damage, however, was made good without any 
change in the design, beyond raising the platform 
on the harbour side by a height of 1 metre, with 
• the view of increasing the load on the piers. The 
first arm of the jetty had then been built out to 
its fuU length when another storm of more 
exceptional severity from the north-east, with 
waves 7-5 metres in height and 230 metres in 


collapse of 401 lineal metres of the mole, was 
accompanied by waves ol 9 metres lioight and 
300 metres lengths The vehemence of the wave 
stroke, however, failed to overturn the wall by 
direct impact, to which effective resistance was 
offered for many hours. Failure, when it occurred, 
was due to the powerful suction of the recoiimg 
waves, which drew down the rubble mound and 
scoured out a trench in the sea floor at the foot 



Fig. 4. Mustapha Jetty, Algiers, as constracted. 



Fig. 5. Mustapha Jetty, Algiers, showing process of collapse. 


length, broke on March 26, 1933, and completely 
demohshed the work for a length of 700 metres 
the parapet wall and successive layers of blocks 
above the two lowermost courses being swept into 
the harboiu, in some cases a distance of as much 
as 40 metres, and more or less fractured and 
ismtegrated. It is to be noted, as can be seen in 
hig. 3, that the blocks in the process of displace- 
nient shd over one another, due to the lack of 
adhesion at the joints. Signor D’Arrigo states that 


of the wall, into which the latter subsided, as 
shown in Fig. 5, and then disintegrated. There 
IS every probability that had the rubble mound 
been able to resist the suction of the ‘back- 
draught , the wall itself would have come through 
the ordeal with but slight, and certainly not 
irreparable, damage. 

^ The view expressed in his lecture by Prof. Coen 
Cagli, who, it should be stated, was mainly re- 
sponsible for the introduction into Italy of the 
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vertical wall breakwater, is that neither ' of ' these 
untoward ; incidents justifies; a condemnation of 
the ty^e, which in every case other than . Catania 
in Italian seas, has demonstrated a satisfactory 
stability. This view commends itself as perfectly 
reasonable and Prof. Cagli is fully justified in 
maintaining, that if, in, the case of the Catania 
breakwater, the wall had been monolithic in 
structure instead of consisting of a vertical series 
of disconnected blocks, imperfectly bedded ; and 
if, in the case of the Algiers breakwater, the rubble 
mound foundation had been made sufficiently 
resistive to suction and undermining, neither of 
the storms, despite their unprecedented severity, 
would have been likely to produce the serious 
results which actually occurred. It has been 
decided, however, that both breakwaters are to 
be reconstructed as rubble mounds without 
vertical wall superstructures. In the case of the 
Algiers mole, this was 
perhaps inevitable from a 
consideration of the na- 
ture of the sea floor and 
the accumulation of 
debris from the old work. 

In consonance with a 
resolution passed at the 
fourteenth International 
Congress of Navigation 
at Cairo in 1927, a special 
committee of experts 
from various countries, 
including Sir Leopold 
Savile as representative 
of Great Britain, has been 
engaged in investigating the problem of wave 
action, and the installation at Genoa above 
referred to constitutes one of the avenues of 
research. Prof. Cagli has himself been conducting 
a series of experiments with small-scale models in 
co-operation with Prof. A. Stucky at the Hydro- 
logical Laboratory of the University of Lausanne. 
The results obtained from the tests carried out up to 
the present were given by Prof, Cagli in his lecture, 
and they may be briefly summarised as follows : 

(1) The complete agreement of the actual 
pressures recorded at Genoa with those obtained 
by means of tests on the model of the Principe 
Umberto Mole at that port indicates, on one hand, 
that the method of research by tests on small-scale 
models, based on the law of mechanical similitude, 
is strictly applicable to the study of wave stroke, 
while, on the other hand, it demonstrates, contrary 
to the opinion expressed by some writers on the 
subject, that oscillating waves, in violent storms at 
any rate, are not converted by reflection at a 
vertical wall into actual 'standing waves’ (Ital. : 
onde stazionarie ; Fr. : clapotis), but maintain their 


essential trochoidal characteristics with a modified 
orbital movement and that they exert pressures 
which notably exceed those of actual standing 
waves of the same magnitude. For example, it 
was found that the total effort at Genoa of a 
normal wave of 5 metres height and 110 metres 
length exceeds by 26 per cent the total effort 
which would be exerted by a standing wav© 
engendered by the same ordinary wave and having 
therefore the same length with twice the height. 

(2) The tests on a small-scale model of the 
Mustapha Jetty at Algiers have demonstrated 
(Fig. 6) that under the terrific conditions of the 
storm of February 3, 1934, with waves 9 metres 
high and 185 metres long in the immediate vicinity 
of the work, the waU experienced a total pressure 
of 147 tons per lineal metre of structure, which is 
greater by 35 per cent than the pressure which 
would have been exerted by a standing wave of 
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Fig. 6. Stability diagram, 
Mustapha Jetty, Algiers. 


Fig. 7. Stability diagram, 
Catania breakwater. 
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Fig. 8. Pressures exerted by wave 
6*50 metres liigh, 155 metres long. 


the same length and 18 metres high. As a con- 
sequence of this effort, the intensity of pressure 
on the rubble mound along the inner edge of the 
wall base should have amounted to 8*25 kgm. per 
sq. cm. (about 7 t| tons per sq. ft.) ; certainly an 
excessive load, but one which, very likely, was 
not actually realised to the full calculated extent 
by reason of the intervention of certain impedi- 
mentary factors, such as the continuity of the 
mass concrete capping of the breakwater and the 
rise of the water inside the harbour as a result of 
the rise of level outside. 

(3) The model of the Catania mole having, in 
turn, been subjected to the impact of waves 
7*50 metres high and 155 metres long adjacent 
to the structure, similar to those observed in the 
storm of March 26, 1933, the result of the tests 
(Fig. 7) showed that the wall experienced a total 
pressure of 129 tons per lineal metre of structure, 
producing an intensity of pressure on the rubble 
foundation of 6*70 kgm, per sq. cm. (say, 6 tons 
per sq. ft.) ; a pressure wMch the wall, 12 metres 
thick, would clearly have withstood better than 
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the Algiers . mole if it had been monolithic in can he given of the additional strength required ■ , 

' .character. ■ ' withstand SEch s.hoeks. .However, it is to be 

' ■ (4): 'The results 'of the whole series of experi- „ noted, on one hand, that waves accompanied by ^ 
/.■'■ ■ments 'on small-scale Vodels have enabled it .to be, strong wind are sensibly shorter than waves of 
' established that the intensity of pressure exerted the same height propagated in the entire . absence 
agamst a vertical wall by oscillating waveS' of wind, with the ■co.nsequence that the total, effort 
... diminishes pro,gressively above ■ smooth sea-level, exerted aga.inst the wall is considerably less in 
' in ..the ratio of two. thirds of the height above this_ . the first than in the second ease ;. .and, on, the other 

.' level. Thus, with a surfa.ce level pressure of 6 tons hand, that the effort e.xerted by the breaking wave, ' •, 

: per square metre, at a height of 3 metres the which is purely dynamic and exhausts itself in a , ^ 

pressure would be reduced by 2 tons^ to 4 tons per comparatively' short time, affects the resistance of ' 

. square metre. The pressure diagram is, in fact, sub- the wall to shear much more than to overthrow 

.stantially a triangle with a base angle of about 60®. ,. or slip. It follows, adds .Prof. ,Cag.li, that if the - 

(5) In none of .the tests with small-scale models, work' he designed with the requisite margin of 

safety for withstandiiig oscillatiiig waves 'of the 
Catania, standing in depths of 15, 21 and 18 maximum height for the locality, unaccompanied 
metres respectively and having their wall bases by wind, the monolithic structure of the v/all, or 
located at levels of — 10, — 13 and — 10*50 its component piers, may be deemed sufficient to 
metres respectively, could waves of the maximum ensure the requisite stability in the event of an 
observed heights of 7, 9 and 7*50 metres be caused augmented stroke from waves of maximum height 
to break, even superficially, in front of the wall, which happen to break su|.)erfidally in a.pproacliing 
although given an increase in length in the open the ■wall during storms a eeom pa nitd by strong wands, 
'sea’ beyond admissible proportion, that is, up to Such are the results obtained from the experi- 
forty times their height. In every case, in fact, mental study of wave action on small-scale models, 
there was produced a maximum unitary effort, and while Prof. Cagli admits that they may not 
almost exactly uniform over the whole immersed be considered exhaustive, they afford useful guid- 
section of the wall and equal, as in all the other ance in dealing with wave action in relation to 
experiments, to the hydrostatic pressure corre- structures of the vertical wall typek 
sponding to the height of the waves. It is therefore Speaking in general terms, as the outcome of a 
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justifiable to conclude that if the depth of the 
sea at the site of the work exceeds, as is usually 
the case, twice the height of the greatest storm 
waves to be expected in the locality, and if the 
base of the vertical wall lies at a depth of one and 
a half times the same height, there should be no 
danger of waves breaking completely against the 
work. Moreover, it has been possible to ascertain that 
under these conditions, the width of the benching 
at the foot of the wall and the inclination of the side 


slope do not affect in any way the intensity of 
stroke exerted by the waves against the wall (Fig. 8) . 

While under the foregoing conditions it is per- 
missible to exclude the risk of complete breaking 
of the heaviest storm waves against the work, it 
is not impossible, however, that during storms 
accompanied by very strong wind, the waves, 


retarded in their propagation by the progressive 
decrease in sea depth and by’’ the effect of the 
slope of the rubble foundation, may, under the 
influence of the wind, break superficially and so 
produce agaim^t a part of the face of the wall 
pressures which are more intense than would be 
t ose exerted by^tlie same waves if they remained 
pure y oscillating up to the moment of contact. 

n ortunately, observations or experiments 
so made have provided data for the estimation 
6 intensity add distribution of these ex- 
cp lona pressures, st^ that no precise indication 







consideration of the dimsters at Catania and 
Algiers, it would appear from the former that 
despite the difficulties arising from unequal 
settlement in a rubble foundation, a continuous 
monolithic wall is better adapted to withstand the 
known characteristics of wave stroke than a wail 
of detached superimposed blocks, even of cyclopean 
magnitude ; and from the latter, that the action 
of the recoiling wave on the rubble mound and a 
soft sea bottom rerpiires very careful (‘onsideratioii. 
Hitherto, it lias been held with a certain amount 
of justification that the imdiilatory movement of 
the sea (which extern Is on a decreasing scale to 
considerable depths) is not likely to have mueli, if 
any, depreciatoiY effect on a rulible mound lying, 
at a level of about 40 ft. below the surface of the 
sea.. At Algiers the rubble mound was seriously 
disturbed and the sea floor eroded at depths con- 
siderably greater, even approacliing double the figure 
in question. It seems essential, therefore, for com-: 
plete security^ that the recognised standard should 
be reconsidered, and an appreciably increased depth 
adopted in situations where the ftetcli’ is sufficient 
to promote the generation of waves of the order of 
25-30 ft. in height and 500-600 ft. in. length.. 


^ L'Ingegmre, August 1, 1934. 

® Bulletin Xo. 18 of the Comitate Xazionale Geodetico e Geofisico 
(July 1929) ; also Annali dei Lamri Pubblici, February 1932. 

® Vide Engineering, January 11, 1935. 

* See also : E, Coen Cagli, “Siille condizioni di stfxbilM dei moll 
a parete verticale’% Annali dei Lavori Pubblici, June 1934. 
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An Ancient Chinese Treatise on Alchemy 

By Prof. J. R* Partington^ M.B*E. 


O NE of the early Chinese texts on alchemy is 
Ts'an T'mg CKi of Wei Po Yang, who 
has been called fthe father of Chinese alchemy. 
His treatise has been regarded as the earliest work 
in the Chinese language which is devoted exclu- 
sively to the subject, although it is by no means 
the earliest Chinese writing which makes mention 
of alchemy. It shows, in fact, that a definite and 
extended tradition of alchemy was in existence 
when it was written, and it mentions several 
earlier alchemists who are otherwise known, 
either from their own. writings or from notices in 
Chinese historical works. It seems reasonable to 
conclude that, for two or three centuries before 
Wei Po Yang, the Chinese had been engaged in 
an attempt to transmute base metals into gold, 
not because gold was intrinsically valuable but 
because of the supposed magic efficacy of artificial 
gold in prolonging life. This belief is found also in 
ancient Egypt ^ and is no doubt based on the un- 
alterable character of the noble metal. The Chinese 
believed that an artificial gold could be prepared 
from cinnabar (mercuric sulphide) which would 
have a more powerful action than natural gold. 

The early Chinese alchemical works attach con- 
siderable importance to the synthesis of cinnabar 
from mercury and sulphur and its resolution into 
its constituents^. These operations also attracted 
considerable attention among the early Egyptian 
alchemists, the oldest of whose works, extant in 
Oreek, are supposed to go back to the early cen- 
turies of the Christian era®, but may be based on 
texts a century or so earlier. Since Wei Po Yang 
lived in the second century a.d., and since al- 
chemists are mentioned in Chinese records two or 
three centuries before this, it is evident that the 
origins of alchemy in China and in Hellenistic Egypt 
are practically contemporary. The oldest known 
works in both cases are of approximately the same 
date, and in both cases they mention earlier works 
and traditions—sometimes fabulously early. 

It is, therefore, very difficult to decide with our 
present information whether the origins of alchemy 
in Egypt and China were independent or not, and, if 
they were , which was earlier in date . An Arabic origin 
of Chinese alchemy, on the other hand, although it 
has been suggested, seems very improbable, since a 
knowledge of alchemy did not reach the Arabs 
from Egypt until several centuries after we find 
alchemy well known in China. A common origin 
of Chinese and Arabic alchemy ns quite possible. 
Wei Po Yang was a Taoist philosopher, and the 


development of alchemy in China was almost 
certainly closely connected with the later develop- 
ments of Taoism^. He was born in the province 
of Kiangsu, and in the year 121 a.d. was sum- 
moned to the Court, hut declined the invitation, 
having no liking for officialdom. He describes 
himself in the epilogue of the Ts'an T'ung Oh'i 
as ''a lowly man who has no love for worldly power, 
glory, fame or gains”, but content to spend his 
life in peace in a retreat in an unfrequented valley 
— definitely Taoist sentiments. His work is one 
of the Taoist classics, and is still read in China. It 
purports to be a commentary on the old Ohiiiese 
classic, the Booh of Change, but is really a treatise 
on the preparation of the elixir, or pill of im- 
mortality. Chinese works say Wei Po Yang and 
three disciples went to the mountains to prepare 
this, and when it was made he tried it on a dog, 
which died instantly. Wei Po Yang then asked 
what should be done, whereupon the disciples 
suggested that he should try it himself. He did 
so, saying that it would be a disgrace to live if 
the preparation of the medicine had failed through 
lack of concoction, and he also died instantly. 
One disciple then said : ^'Oiir teacher is no common 
person. He took the medicine and died of it. He 
must have done that with some special intention.” 
He also took the medicme and died. The other 
two disciples then left to arrange for the burials, 
but when they had gone Wei Po Yang revived, 
and resuscitated the disciple and the dog with 
some of the well-concocted medicine ; they all 
went the way of the immortals, leaving a note 
with a wood- cutter for the other two disciples. 

Wei Po Yang’s treatise has been translated by 
Dr. Lu-Ch’iang Wu and annotated by Prof. Tenney 
L. Davis®, the translation being preceded by an 
interesting general discussion. It states that the 
Booh of Change, the Taoist doctrines and alchemy 
are merely three variations of the same thing under 
different names. It makes use of the early Chinese 
philosophical conceptions of the Wu~hsing (five 
elements : wood, earth, water, fire and metal) 
and Yin-Yang (two contrary principles). The 
words yin and yang, originally meaning dim or 
obscure, and bright, respectively, later took on 
the meanings of numerous pairs of opposites. 
Thus, yang meant the sun or male principle and 
yin the moon or female principle, the interaction 
of which produced the five elements, each identified 
with a planet. Dr. Wu and Prof. Davis point; out 
that this doctrine of two contraries dominated 
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chemistry for a long period, and it may be sus- 
pected that it lingers in forms not mentioned by ■ 
them even at the : present day. . Dr, Wu suggests, 
in opposition to generally received opinion, that 
the notion of y w and t/atip is not purely Chinese, 
that it came with the occult doctrines associated 
with it from some other civilisation, possibly 
from Babylonia or Egypt, and perhaps alchemy 
came with it at the same time. “But the search 
for the elixir of immortality seems to bear no 
necessary relation to the occult doctrine of the 
contraries, and we are unwilling to conclude that the 
two necessarily derive from the same origin.” It is 
suggested that there is a clear and natural affinity 
between Chinese alchemy and Taoism : if alchemy 
did not originate out of Taoism, the latter at least 
“supplied a congenial medium for the growth of 
alchemical ideas”. This theory has, in fact, seemed 
probable to a number of former investigators 

The translation of the Ts'an T'ung Ch'i, which 
Wu and Davis divide into sixty-nine chapters, 
shows that it is, as we should expect, an obscure 
and m^^stical work. It contains a number of 
subtle ideas and is enlivened by a sense of humour 
and an absence of egotism which contrast favour- 
ably with the writings of the Arabic and later 
European alchemists. Of positive chemical 
knowledge, such as we frequently find in the 
Greek alchemists^, there is very little, if any. 
An insistence upon secrecy is found. 

As a specimen of the theoretical speculations in 
the Ts^an T'ung C¥i, the following may suffice : 

Chapter 18. “One, knowing the white, should 
hold firm to the black. For then divine light will 
come in due course . The white is the essence of gold 
and the black is the basis of water. The water is 
the control of the Tao and is one in number. At 
the beginning yin-yang is black, and with yellow 
sprouts, the master of the five metals and the river 
chariot of the north. Hence lead is black on the out- 
side but holds gold flower in its bosom.” 

Those who are familiar with the Greek chemical 
texts will find many points of contact between 
the ideas in them and those of the above and many 
other passages in the Chinese text. The formation 
of litharge from lead is probably indicated. 

As a specimen of the description of practical 
operations, the following may be quoted : 

Chapter ^4:, “Above, cooking and distillation 
take place in the cauldron; below blazes the 
roaring flame. Before goes the White Tiger leading 
the way ; following comes the Grey Dragon. The 
fluttering Scarlet Bkd flies the five colours. 
Encountering ensnaring nets, it is helplessly and 
immovably pressed down and cries with pathos 
like a child after its mother. Willy-nilly it is put 
into the cauldron of hot fluid to the detriment of 
its feathers. Before half the time has passed, 


Dragons appear with rapidity and in great 'number. 
The five - dazzling colours change incessantly. 
Turbulently boils the fluid in the furnace. One 
after another' they [the dragons ?] appear to form 
an array as irregular as dog’s teetli. Stalagmites, 
which are like midwinter, icicles, are spit out 
horizontally and vertically. Rocky lieiglits of no 
apparent regularity make their appearance, sup- 
porting one another. When yin and ytmg are 
properly matched, tranquility prevails.” 

■ We have here a fairly clear account, as alchemical 
literature goes, of some process of solution and 
crystallisation. 

Chapter 66. : “White at first and then yellow, 
it, finally becomes red on the outside and on the 
inside. ' This is called the first furnace and it is 
as large as a grain of millet. All this is the work 
of nature ' and has not,iiing to do witli untoward 
doings. It is like the' fact that the ch^> (ethereal 
essence) of the mountains and the waters rises to 
give clouds which then become rain. Again, it is 
like the reduction of mud to give dust and the 
destruction of fire to give earth. The bark of the 
nieh tree dyes yellow and the ■ Ian (indigo) dyes 
blue ; the boiling of hides yields glue, and tlie 
ch'ii nieh yeast ferments to give liquor. : It is 
easy . to . get results when tlie starting materia., Is 
and the desired products are of t'he same kind. 
Otherwise it is very difficult.” 

' Many points of contact between tliese and other 
statements in the Chinese treatise and in the 
Alexandrian Greek treatises can be found, so that 
the general conclusion of Dr. Wu and Prof. Davis, 
who do not favour much relation, is scarce!}’* borne 
out by detailed examination ; they cite, in fact, 
several parallels with Zosiinos in the notes and 
could have cited a good number .more. These 

■ notes ' suggest parallels with later works on 
European alchemy, and there is^ an index of (trans- 
literated) Chinese words. 

Dr. Wu and Prof. Davis are to publish .later, 
some alchemical chapters from Ko Hung, a cele- 
brated Chinese Taoist philosopher and aiclieniist 
of the fourth century, and t,he histor}^ of chemistry 
will be enriched by their work. The translatioii of 
these early texts is a difficult task, from which 
- previous sinologists have turned away in something 
like despair, but there is nothing like nialdng a 
start. Criticism and improvement can follow this, 
but they do not precede it, 

^Partington, “Origins and Development of Applied Chemistry”, 
London: Longmans, Green and Co., Ltd., 1935. 23, 181. 

f 0. S. Johnson, “A Study of Chinese Alchemv”, Shanghai, 1928. 
“lAoisrne”, Hien Hien, 1911-13. W. A. P. Martin, “The l.ore 
of Cathay”, New York, 1001. 

® JBorthelot, “Coilection des Alchimistes Grecs”, 3 vols., Paris, 1888. 
P. Sherwood Taylor, “A Survey of Greek Alciieiiiy”, J. Hellenic 
StudUs, 50, 109-139 ; 1930. 

* Bdkins, Trans, China Branch Roy, Asiat, Soc., Hong Kong, 1855, 
5 ^ valuable paper; cf. Partington, Nature, 120, 158 ; 
1927. Johnson, ref. 2, curiously omits to mention it. 
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Mr* C* E* Stromeyer 

H alf a century ago the practices used in the 
design and construction of industrial boilers 
left much to be desired in the way of scientific treat- 
ment, and it is no exaggeration to say that Charles 
Edmond Stromeyer, as chief engineer to the Man- 
chester Steam Users’ Association, was a leading spirit 
in the process of transforming the existing art into 
something approaching an exact science. The reason 
is not difficult to find, since he possessed an inborn 
capacity for investigation and research, to which was 
added the experience gained during seventeen years 
as an engineer surveyor to Lloyd’s Register of 
Shipping. During that persistent endeavour, which 
occupied thirty years, the city of his adoption was 
a centre of interest for those engaged on the con- 
struction and maintenance of boilers, for engineers 
from distant lands frequently called uj)on him — and 
the pilgrimage continued after the year of retirement, 
in 1928. For this reason, a wide circle of friends 
must have welcomed the honorary degree of Dr. Ing. 
that was conferred last year by the Technische 
Hochschule at Aachen on its old graduate. 

It is strange to recall that Stromeyer ’s apprentice- 
ship was terminated due to an incapacity for further 
manual labour, since uj) to a few weeks before his 
death at Bad Nauheim, on July 23, in his eightieth 
year, he daily attacked the work that lay before him 
in the study and the laboratory. As a further indica- 
tion of this unceasing activity of mind and body, it 
may be remarked that the manuscript of his “Unity 
in Nature”, which may still be read with much 
pleasure and profit, was written en route during 
bi-weekly journeys between Manchester and London 
in the years preceding the War, when he was much 
occupied on professional and scientific affairs in 
London. Not the least important of those interests 
w’cre matters connected with the foundation of the 
National Physical Laboratory. 

Since he belonged to a generation that regarded 
education mainly as a training for independent 
thinking, Stromeyer’s contributions to the proceed- 
ings of the Royal Society and our senior engineering 
and naval institutions almost invariably formed 
milestones by the way of progress in his sphere of 
interests. The ground included in that sphere was 
extensive, as he made the first direct determination 
of Poisson’s ratio, used his interference strain in- 
dicator to measure the stresses on ships and the strains 
on railway bridges in the ’eighties, and contributed an 
mstiTictive paper, on map -projection, to the Inter- 
national Geographical Congress held at Berlin in 1900. 
His work on the fatigue of metals is of outstanding 
merit, and the involved investigations doubtless 
gave rise to an original contribution presented in 
1907 to the Manchester Literary and Philosophical 
Society, in -which the atomic weights of the elements 
were expressed in the form of a harmonic series. In 


view of such a wide and deep knowledge of natural 
philosophy, it is in the nature of things that his 
“Marine Boiler Management and Construction” 
should have attained a sixth edition, apart from 
foreign translations of the volume. 

With his intense devotion to work, anything short 
of transparent honesty met with Stromeyer’s strongest 
disapproval, and he considered no weapon too heavy 
to handle in the defence of what appeared to be the 
right course of conduct. That characteristic must 
have served him well during the War period, in 
undertaking the exacting duty of examining and 
reporting on the safety of secondhand boilers that 
would not have been used in other circumstances. 

To those who were privileged to know him inti- 
mately, Stromeyer’s cultured and attractive outlook 
on life was a constant source of pleasure, as the labour 
of the day never seemed to tire the boyish spirit 
that was the deep-seated source of his activity. The 
welfare of his assistants was as real a concern to him 
as was their success in professional affairs, and they, 
along with many others, will place him in that small 
company of whom it may be said that they were 
“Servants upon horses, and princes walking as 
servants upon the earth”. In that role his charming 
wife bore him faithful company. D. L-T. 


Dr. Arthur Bramley 

The death of Dr. Arthur Bramley on July 19 
deprives chemical and metallurgical science of a 
brilliant worker. Born in 1878, he was forced to 
leave school early, and served a full apprenticeship 
to the hosiery trade. He commenced his technical 
education in Halifax Technical College, and in 1904 
obtained a staff appointment there. This was fol- 
lowed in 1906 by a national scholarship of the Royal 
College of Science where he graduated, carried out 
research work and finally became private research 
assistant to Prof. J. C. Philip. With the latter he 
conducted a number of researches on the physico- 
chemical properties of solutions and ionic complexes 
the results of which are published in the Journal of 
the Chemical Society, He then proceeded to investigate 
the physical properties of binary liquid mixtures, for 
which work he was awarded the degree of D.Sc. 

The second phase of Dr. Bramley ’s service to 
science commenced with his appointment to the 
technical staff of British Dyestuffs Corporation at 
Huddersfield, where he remained initil he w^as 
appointed to take charge of the Department of Pure 
and Applied Science, Loughborough College, in 1918. 
At Loughborough he commenced a long series of 
researches on the diffusion of non -metallic elements 
into iron and steel and was able to show that the 
mechanism of this diffusion follows the normal 
physico-chemical course. These researches, pub- 
lished over a period of fifteen years, obtained for 
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liim thO' award of the Carnegie' Gold Medal in 

Apart from his research , work, Dr. Bramley was 
an enthusiastic teacher and had been instrumental 
in building up an active Pure Science Department in 
Loughborough College ; his untimely end cut short 
a career which had promise of even greater fruition. 


We regret to announce the following deaths : 

Dr. K. W. Brock, dean of the Faculty of Applied 
Science in the University of British Columbia, known 


for his work in oeonoinic geology, on July 31, aged 

seventy -one years... 

. ■ Prof. B. L. liobinscrtn oinc^ritiis professor of 
'systematic botany in Harvard UiiiMTsity, an 
authority on the classilicaticoi of Amiuit'uit spmm- 
atophytes, on Jiil}' 27, aged v'c^ms. 

Mr. W. T. IL Sp.icoi% fomieiiy first oj ihtlialmie 
surgeon, at Bt. Bartholom(‘\vV ]-los|iilaL known for 
his woiJc in connexion with t Ih‘ teaching of ophthalmo- 
logy, on August S, ageii Si‘v«nity-four years. 

Mr. A. H, Swiiiton, a well-known naturalist, author 
:of ‘Tnseet Variety, its Propagation and Distrihution”, 
on July 25, aged uinel\*'(au‘ yvavs. 


News 

Archseology in the Cambridge Fens 

In another column of this issue of Natube (see 
p. 304) there appears a brief account of the results 
of tree pollen and vegetation analyses of peat de- 
posits in the Cambridgeshire Fens. The boiings by 
which the material for these was obtained were made 
in connexion with an archceological excavation 
undertaken with the object of establishing the strati- 
graphical position of prehistoric cultures of mesolithic 
and bronze age, of which surface indications appeared 
on this site at Peacock’s Farm, Shippea Hill, Cam- 
bridge. The archaeological results, based on the strati- 
graphic evidence, taken in conjunction with, the evi- 
dence of the botanical investigation, have a far- 
reaching significance. A succession of three cultural 
horizons has been established, Early Bronze Age, 
Neolithic and Late Tardenoisian. The demonstration 
of such a succession on one site in a single vertical 
section is imiqiie. Further, the association of each 
with a definite forest growth and vegetation context — 
a microlithic industry is here found in a peat deposit 
for the first time in Britain — opens the way to a 
number of precise chronological and cultural correla- 
tions. Hereby this Late Tardenoisian site is linked 
up with other finds in Britain, such as that at Skipsea, 
Yorks, and with Continental sites, such as Magle- 
mose, Mullerup and Kunda.. 

In other directions, also, this excavation has 
established important criteria for future investigation. 
Thus Neolithic A, the Windmill Hill culture, appears 
in this part of the country for the first time, not 
far removed from sites of Neolithic “Peter- 
borough”, finds. The application of the method of 
pollen analysis to the latter, when occasion arises, 
no doubt at an early date, should settle definitely 
the, at present, uncertain chronological relations of 
the two cultures. Mr. J. G. D. Clark’s skilful re- 
construction of the history of the site — a history of 
shrinkage of the area of settlement from period to 
period owing to the encroachment of the peat, 
with long periods of inactivity intervening— is an 
achievement which will hold a permanent place in 
the history of archseoiogical investigation. 


Views 

Excavations at Maiden Castle, Dorchester 

Excavations have Ihmmi nsnnu'd at .Maiden Uastlo. 
DorchesttT, under the dirivt ion of Dr. K. E, Moitiiner 
Wheeler, the initial objtHlive Inlng iho investigation 
of the history uf the ranijnirts. Diguing a.t a, point 
where the rampart rises to n lioighf. of fifty above 
the external dit<*li has revealed tliat tlu* structure w’as 
composed of a core of eaiH'fufiy hinlt up elutlk rubble, 
faced on the inner sides eov(*red witli a. layer of 
clay and chalk and surmounted b\' a parapet of 
limestone. The para])et was ])artially destro;\-<xl in 
ancient times, and e\T‘iilually ri‘f>laciHi by a timber 
palisade of which, the socket holes lia\"e been found 
at a higher level. This palisade was coiistrueted of 
stout timber posts at a distance of four or five feet 
apart and doubtless joined by woven hurdles. A 
cutting which has been made tliroiigli the main 
defence shows evidence of five prehist'Oric periods 
in the history of the earthwork, the earliest being 
a palisaded bank of about ten feet, atid culmiiiati.ng 
in an elaborate structure of masonry rising twenty 
feet above the internal camp. Beneath tlio original 
tui*f line, a stone age factory floor was iiiicm'ered, 
on which were inuume!‘al:>1e fiakt's from ini] dement 
making, and a few scra]>ers and other tciols. On an 
adjacent’ site a series of pits has been found, of which 
one is nine feet deep. These pits coiit.ainotl pre- 
historic pottery and a number of querns for grinding 
corn. Nearby was a group of ten loom-weights of 
chalk ; and in the centre of this site post holes indicate 
the position of a large circular hut twenty-one feet 
in diameter. Finally, at the east gate of the camj) 
tliree roads of late-Roman. and post-Roman date 
. have been examined and prehistoric road level has 
been reached. 

Unknown Papua 

Some further particulars of the hitherto unknown 
people found in Papua by Air, .J, G. Hides . (see 
Nature, August 17, ,p. ’251.) are given in extracts from 
the official report' and an article. by the Australian 
correspondent of The Times in the issue of August 14. 
The report stresses the interest of the people in 
afforestation, the exactness of the division of the 
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fields for cultivation into squares and the straightness 
of the field drains, ranging from eight to ten feet in 
depth, the mode of burial in the open in wooden 
coffins surrounded by a picket fence, and the non- 
Papuan character of the people, shown especially in 
the lightness of their colour, their high cheekbones 
and finely moulded features. It is stated that, while 
anthropologists hesitate to express any opinion, 
owing to the lack of confirmation on investigation of 
previously reported marvels from the interior of 
Papua, Mr. E. W. P. Chinnery, Government antliropo- 
logist of Papua, has suggested their identity with 
the unknown tribes of Mount Hagen discovered in 
1932 by Messrs. J. L. Taylor and M. Leahy (see 
Natijbe, 134, 328; 1934). Mr. Hides, howevei% 

maintains that he has discovered a new people, but 
identifies tribes whom he afterwards encountered to 
the south-east with the peo|)le of Mount Hagen. His 
own theory is that the light -skinned people escaped 
years ago up the limestone cliffs after defeat in battle 
by other tribes and, discovering this fertile valley, 
settled, multiplied, and developed an entirely self- 
contained community. Until photographs are avail- 
able, no Judgment is possible, and until much more 
is known of the physical characters of the inhabitants 
of Papua, there is little utility in the discussion of 
theories of the survival of races. In the meantime 
Mr. Leahy and his brother confidently claim priority 
of discovery, and assert that light -skinned natives, 
common to many tribes, are pathological cases and 
usually exhibit symptoms of a mild form of St. Vitus’s 
dance. Mr. M. Leahy, it is reported, is now on his 
way to submit photographs, films and other data 
to the Royal Geographical Society. 

The Ovada Disaster 

OiSTE of those calamitous occurrences which, from 
time to time, show the fallibility of human judgment 
in constructional work, has plunged northern Italy 
into desolation and mourning. Shortly after noon on 
August 13, a dam, which formed in the valley of the 
River Orba in Piedmont near the town of Ovada, 
the artificial lake, or reservoir, of Orsiglieto, con- 
taining a volume of 78,000,000 cubic feet of water, 
suddenly gave w^ay and the iin23ounded water, thus 
released, swept through the valley, destroying entire 
villages and causing widespread havoc and destruc- 
tion. The number of lives lost is probably several 
hundred, and has been put so high as a thousand ; 
but, in the absence of official statement, this estimate 
should, perhaps, be accepted with reserve. Four 
bridges were broken, one of them a railway bridge 
which collapsed a few minutes after a passenger train 
had passed over it. Nearly t-wo miles of track has 
been torn up. The other three bridges were highway 
structures. Traffic was cut off, and telephonic and 
telegraphic communications interrupted. The flooded 
zone extended over an area about 2j- miles long and 
If miles wide. It is stated that the disaster was the 
culmination of a series of violent thunderstorms 
which broke over southern Piedmont and central 
Liguria during the night of August 12 and the 
morning of August 13, and that in the Ovada region, 


adjacent to the dam, the preci|)itation reached the 
intensity of a ‘cloudburst % converting streams and 
watercourses into raging torrents. The damage is 
roughly estimated in the neighbourhood of a million 
sterling. The dam, which is part of the im.dertaking 
of the Genoa Electrical Co., was built twenty years 
ago. Official instructions have been issued for its 
reconstruction. 

Sir John Colbatch 

Under the title of ‘‘An Early Forgotten Anti- , 
septic Surgeon”, who, as he maintains, has been most 
unjustifiably neglected by surgeons and medical 
historians, Prof. D. F. Fraser -Harris (ikfed. 

Circ., Time 19, pp. 680-82) gives an account of Tolin 
Colbatch, the author of a work published in 1704 
entitled “Novum lumen chirurgicum or a New Light 
of Surgery wherein is Discovered a much more Safe 
and Speedy way of Curing Wounds than has hitherto 
been Practised”. In this book, Colbatch describes 
the virtues of a “vulnerary powder”, with which he 
had dressed wounds so successfully that in about 
four days all putrefaction was stojDped, The com- 
position of the powder he kept secret, and thereby 
incurred the reputation of a quack ; but his com- 
parison of its odour to the smell of roses suggested 
to Sir Watson Cheyne that it was ammonium, 
salicylate. The chief scientific interest of Colbatch’s 
work lies in the fact that, in addition to relating in 
detail the histories of fourteen cases of severe wounds 
in Flanders, where he was on military service, treated 
by the powder, he states that he performed experi- 
ments on about a hundred dogs to test its value, 
and was thus one of the earliest surgeons to experi- 
ment in the modern sense of the term. The date 
of Colbatch’s birth is uncertain, but he died at an 
advanced age on January 15, 1729. He was knighted 
by George I in 1716. 

Work of the Mellon Institute 

The twenty-second annual report of the Mellon 
Institute of Industrial Research, covering the period 
1934-35, refers to extending activities in scientific, 
as well as in industrial, research. It is expected that 
the new building will be gradually occupied during 
1935 and be complete by the end of the year. 62 
industrial fellowships were in operation during 1934, 
requu’ing the services of 97 fellows and 48 assistants. 
56 of these fellowships were in operation at the end 
of the year, and a high proportion of the fellowships 
are of five or more years standing. New fellowships 
during the year dealt with starch, stone, dried yeast, 
soya bean, etc., while fellowships terminated during 
the year covered cleaning, sugar, velvet, phosphates, 
paper finishing and vanadium. Special attention is 
directed to the studies on cinchona alkaloids con- 
ducted by the Department of Research in Pure 
Chemistry with the object of discovering compounds 
of therapeutic value in pneumonia. Fifty -nine such 
preparations have been tested, and biological and 
clinical data are being accumulated, some of which 
have been published. Studies on the preparation of 
apoquinine and its ethyl and hydroxyethyl ether are 
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practically ready for publication. A research on the 
action of sodium and sodamide has been completed 
and the preparation and alkylation of cinchona 

alkaloid' oxides is being studied. ,■■■, 

On the industrial side, important results have been 
obtained in fimdamentar research on carbon blacks. 
These have led to the development of a method for 
the colloidal dispersion of carbon black pigments in 
lacquer vehicles, which gives black lacquers of 
markedly improved properties. Other fellowship 
studies have shown that, by the use of aqueous 
dispersions of carbon black, maximum darkening of 
concrete can be obtained with a minimum {2 per 
cent) of pigment, with as much as 25 per cent greater 
strength in the concrete. Aqueous dispersions of 
carbon black for these purposes are being sold xmder 
the name ‘Hiblak’. Other researches have led to the 
development of a new enamellmg process, new 
building materials, including improved plastic cements 
and new sulphur cements for use as binding agents 
or protective coatings in structures subjected to 
acids or corrosive solutions. New methods for 
testing refractories have been developed while the 
fundamental investigations on sodium hexameta- 
phosphate which have led to the development of 
‘Calgon’ have been continued. Under a fellowship 
for organic synthesis, methods for the preparation 
of glycol ethers have been developed and improved, 
new types of vinyl resins examined, and a group of 
polyethyleiieamine derivatives of ethylenediamine 
has been developed for use in gas purification. New 
uses for ethylene and morpholine amines have been 
discovered, and important work on dental caries and 
on atmospheric pollution has also been carried out. 

President Masaryk and Technology 

Under the title “T. G, Masaryk a Technika” the 
Masaryk Academy of Work has published an account 
of President Masaryk’s contacts with science and his 
keen interest in the technical applications of pure 
science. It will be recalled that his early experiences 
at the blacksmith’s forge proved of value to him in 
after life when he was professor of philosophy and 
later still in his capacity as President of the Czecho- 
slo\^ak Eepubiic. Quite early in his imiversity 
career, he drew up a classification of the sciences 
(afterwards much used and adapted on the Continent), 
dividing them into theoretical (abstract and concrete) 
and practical. He placed them into seven groups, 
showing their mergings and affinities. Without being 
■ a specialist in any branch, Prof. Masaryk was well 
versed in scientific method and became something 
of an expert ' in detecting forgeries. He ' endeavoured 
to direct his philosophy and science towards improving 
the amenities of mankind. Two quotations from his 
, '. writings make clear his attitude. ; “In former times 
we went after things which struck our fancy, we 
went in search of gold, the philosophers’ stone, the 
elixir of life. Now we analyse water, air, the soil, 
manure, everything ordinary that surrounds us.” 
“Without TTork we shall never have sufficient self- 
confidence. W^ork alone shows us what we are 


capable of, ■ .-Work is self -recognition.” The main 
'■part ...of the priblication “T. G. Masaryk a Technika” 
has, been, compiled" by Dr.' V.'Skracli,; .but a section 
on .the- origin of the Masaryk Academy of Work in 
1920 is contributed by,. Prof. E. Zimmler, a formtT 
■ chairman.- The Academy was .founded as an auto- 
nomous scientific institution to organise technical 
work, 'making the best use of .seient.ific advances 
and the natural resources of Czechoslovakia. it 
is composed of six - sections : biological science and 
medicine, agriculture and forestry, building science, 
mechanics and electro -technics, chemistry and 
national economy. In its programme the Academy 
has combined all branches of eng.ineering with the 
sciences, and' 'has attempted to correlate research 
work and advances in the different sections so that 
they can be put to technical applications with the 
least possible delay. 

Longer Trade Cycles 

In a pamphlet entitled “The Longer Trade Cycles” 
(Almquist and W'iksells Boktryokeri A-B., Stock- 
holm, 1935), Axel F. Enstrom claims that a sixty 
year oscillation can be traced in a large number of 
price movements and production processes. An 
investigation of coal price quotations is said to have 
shown a complete sixty year period extending from.. » 
about 1850 to 1910, while an examination of r- 

.beck’s index number curve for wholesale pric»^|k 
disclosed the same cycle and in addition pointed 
an earlier cycle of probably the same length. ValuaV' 
data illustrating price variations over a very J 
period, going back as far as the thirteenth centu'-^^ 
are to be found in the Vieomte D’Avenal’s moj" £.tu- 
mental survey of French 'wdieat prices, and an anah^^ATO 
of this material, according to Mr. Enstrom, show\ a 
series of cycles of the order of magnitude of 
years. ■■ . If the D’Avenal curve is examined in ^^*1^ 
light of purely qualitative evidence which 
Swedish and European history as a wffiole ipve 

regarding economic events in the eighteentl^.^^^^^^, i ard 
nineteenth centuries, it will be found that origin^ 
year period of the curve accurately ;■ 

fiuctuations in the European trade situatic -j ^ 

.great technical- inventions .hiveH-^-as a Gnf'S 

achieved in those periods Which correspond 
. periods of depression in the superposed ti‘a'de c'urvu, 
that is, in periods characterised by a low price level. 


Recent Developments in Genetics 

The Nobel lecture given by Prof. T. H. Morgan 
at Stockholm on June 4, 1934, is printed in the 
■ Scientific Moyithly of July 1,935. In it Prof. Morgan 
reviews the progress of genetics, with special 
emphasis on recent developments. The nature of 
the gene is discussed, the position each occupies in 
the chromosome being regarded as probably' in the 
nature of a historical accident. Linkage, trans- 
location, the pairing of chromosome threads and the 
recent work on salivary gland chromosomes all yield 
evidence regarding the nature of the genes, but the 
manner of their growth and division remains hidden. 
The physiological properties of the genes and their 
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relation to development are discussed at length. That 
embryo! ogical differentiation is not a sorting out of 
genes is clear, but present evidence is insufficient for 
deciding between various possible views of the ways 
in which the genes control development. (1) All 
genes may be active all the time, producing different 
results by their action on different parts of the egg 
cytoplasm. (2) Different batteries of genes may come 
into action at different stages of development, or at 
different rates, as Goldschmidt has postulated for 
sex-genes. (3) Possibly the kind of activity of the 
gen^y changes in response to the kind of protoplasm 

which they lie. Finally, the relation of genetics 
to medicine is touched upon, and the importance of 
the developments in human genetics is recognised 
in relation to the inheritance of human defects, 
mental and physical. It is predicted that hundreds 
of eases of genetic linkage in man will be discovered. 

Teaching the Value of Forests 

One of the troubles in connexion with forestry 
and afforestation in Great Britain is the loss by the 
population of what, for want of a better term, has 
been termed the ‘forestry sense’. Out in the Empire 
the difficulties of the forest officer arise from other 
causes. In each case it is sought by propaganda and 
education to teach the people the true value of the 
forest and its position in the economic structure of 
nations and the lives of the population. The Forestry 
Department in Trinidad is issuing a series of Forestry 
pamphlets “for teachers”. No. 3 of the issue 
(Trinidad : Government Printer, Port-of-Spain, 1934) 
is entitled “Timber : Its Structure, Properties, 
Seasoning and Preservation” by Mr. R. L. Brooks, 
the conservator of forests. The pamphlet is illustrated 
by simple diagrams. 

Of a somewhat different type, but having the 
same object in view, is the handbook to a temporary 
exhibition (May-September) based on the tree 
collections in the Department of Botany in the 
National Museum of Wales. This small brochure is 
entitled “Some AsjDects of Forestry in Wales” 
(Cardiff 1935), The handbook has been prepared 
by Mr. H. A. Hydes. In a preface, Dr. Cyril Fox, 
the director of the Museum, writes ; “The Forestiy 
Act of 1919 authorised the formation of large State 
Forests and has thus broadened immeasurably the 
basis of forest ownership. Every man is now an 
owner of plantations, and should have some idea 
of how and why they are created and maintained. 
Such problems as the relative values of broad -leaved 
trees and coniferous trees as forest crops, and the 
scenic effect of planting introduced species along with 
native trees, which are now freely discussed in the 
Press, can only be Understood in the light of at least 
a minimum of knowledge of tile species concerned 
and of their relation to forestry in general.” The 
' exhibits are set out under the headings : Welsh forest 
botany, forest operations, forest pathology, wood 
anatomy and utilisation of forest produce. Among 
interesting exhibits are those relating to the beautiful 
woods of the Wye Valley, afforestation of sand dunes 
in South Wales, and the well-known plantations at 
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Lake Vyrnwy, the chief reseiwoir for supplying water 
to the city of Liverpool. Those plantations now 
amount to 4,500 acres out of the total area of 5,000 
acres which it is proposed to plant, 

Literature of the Occult 

Although the consideration of magic is a necessary 
prelude to the study of primitive religion, and, as 
such, lays claim to no inconsiderable share in the 
literature of anthropological science, it forms re- 
latively only a small proportion of the vast accumu- 
lation of printed matter which has grown up in relation 
to magic in the larger sense, more especially in con- 
nexion with its manifestations in belief, theory and 
practice in medieval and modern times. Excepting 
historical and descriptive treatment, scientific an- 
alysis of this mass of material has barely begun. 
Eventually, when its evidence has been sifted and 
subjected to test, it should provide a valuable corpus 
of reference in the scientific investigation of mani- 
festations of the ‘marvellous’. In the meantime, a 
comprehensive library of occult literature is indis- 
pensable to research, especially in the detection of 
fraud. Unfortunately, the works which contain 
contemporary or early records of the facts are often 
both rare and costly. The University of London 
Council for Psychical Investigation is fortunate in 
having at its disposal the library of occult literature 
formed by Mr. Harry Price, from which a selection of 
five hundred rarities was on exhibition in December 
last (see Nature, Dee. 15, 1934, p, 927). In 1929 
Mr. Price published a catalogue of the greater part 
of his library, which contained 10,000 items. To this 
he has now added a supplement containing an 
additional 2,500 items acquired since that date 
(University of London Council for Psychical Investi- 
gation, Bull. 1 : “Short-Title Catalogue of Works on 
Psychical Research . . . : From 1472 a.d, to the 
Present Day”, pp, 112. London: 13 d Roland 
Gardens. 2^. 6d.). It is embellished with nine illus- 
trations, title-pages or cuts from rarer books such as 
Molitor’s “De Lamlis et Pythonicis Mulieribus” 
(c. 1489) or “The Famous History of Friar Bacon” 
(1660), “very pleasant and delightful to be read” as 
is recorded on the title-page. 

Power Farming in India 

The Imperial Council of Agricultural Research in 
India has issued, as Scientific Monograph No. 9, a 
report by C. P. G. Wade, on mechanical cultivation 
in India, prefaced by an approving foreword and an 
introduction, written by agricultural officers of the 
Government. The publication of the report in this 
form is of special interest, for the work has been 
inspired, financed and largely carried out by a 
commercial organisation, the Burmah-Shell Oil 
Storage and Distributmg Co. It is difficult to see 
how the Govermnent could have given official 
approval to work of this nature without raising 
awkward questions of precedent and policy, but for 
the existence of the Council, the constitution of which, 
as drawn iip by the Linlithgow Commission on 
Indian Agriculture, was kept flexible and free from 
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certain restrictions necessarily , observed by Govern- ■ 

■ ment departments. Much of the work, was don©: 
co-operatively with the agricultural departments' of 
Provincial Governments. The schenie of work was 
conceived on broad and public-spirited lines ; the 
Company camiot hope to recover its expenditure by 
any immediate increase in sales of oil ; the most 
it can expect is to share, in common with other 
industries, in the increased general prosperity that 
will accompany any lasting improvement in the 
agricultural conditions of rural India, Although the 
greater proportion of Indian cultivators farm under 
peasant conditions, and cannot directly take up 
power . farming, the question of co -operative use is 
worthy of attention ; in addition, there seems a 
much larger scope for heavy power machinery on 
large holdings, for example, planters’ estates, and in 
the reclamation and improvement, under Govern- 
ment supervision, of large areas. The report deals 
in detail with an extensive series of experiments on 
weed eradication by deep cultivation, on contract 
ploughing and on the analysis of costing data. The 
concluding chapters are devoted to a discussion of the 
design and performance of tractors and cultivation 
implements in relation to Indian conditions, and to 
the organisation of contract tractor ploughing. 

Annual Report of Cheshunt Experimental Station 
The t-wentieth Annual Report (1934) of the Experi- 
mental and Research Station of the Nursery and 
Market Garden Industries Development Society, Ltd., 
has recently been published, from the Station, 
Turner’s Hill, Cheshunt, Herts (pp. 107). The 
experimental work for 1934 is a continuation of the 
previous trials of varieties, fertilisers, soil heating, 
methods of sterilisation and other practices. Myco- 
iogical investigations include a considerable section 
on viiuis diseases, and studies of fungi which attack 
chrysanthemums, roses, lettuce, carnations and other 
crops. A new insect parasite of the tomato moth 
caterpillar has been further described, pests of 
lettuce and chrysanthemum have received special 
study, -whilst the more common thrips, symphilids 
and w'oodlice have also had attention. Insecticide 
and fungicide investigations have been continued, 
and the chemists have iiiquhed into the potash 
content of ‘blotchy’ tomatoes and the manurial 
nutrition of chrysanthemums. The effects of light 
and water content on the growth of tomato plants, 
with studies on vernalisation, dorm the main subjects 
of physiological interest. 

Use of Radium in Ireland 

Tub Irish Radium Committee has issued its 
report for the year 1934 {Sci. Proc. Roy. Dublin Soc., 
21^ No. 25, 1935. Separate issue). There was a 
small increase in the number of batches of radon 
tubes issued ; but a decrease in the total quantity 
of radon, owing to the continued tendency towards 
the use of smaller doses, and a considerable increase 
in the number of cases treated. Little can be 
gathered from the report of the success or otherwise 
of the treatment, and an unsatisfactory feature is the 


factthat some 25 per cent of the patients treated could 
not be traced after 'their discharge, from .hospital. .. 

Prof. P* O. Pedersen 

The friends of Prof. P. O. Pedersen, principal and ■ 
professor of electroteciiiiics of the. Royal Teclmical 
College, Copenliagen, have published in English some 

■ of his papers written in Danish, to commemorate his ■■ 

■ sixtieth birthday, which occurred on June 19, 1934. 

'The subjects discussed are mainly .'On the develop, 
ment of electrical communication technique, with 
special reference to contributions by Banes. Excellent- 
work has been done by Gulstad,. L. Lorenz, Jensen, 

C. E. Krarup, Johnsen and Rahbek, .Valdemar 

" Poulsen and Prof, Stormer. In a lecture delivered 
in 1933, Pedersen discusses the possibility of an 

■ application of scientific technical methods .to .other 
fields of research. The last paper given is on the 
depreciation of public utilities. In an appendix, a 
list is given of 97 publications by Pedersen. 

New Discoveries of Permian Insect Fossils 

According to Bcience ■Se.rviee, ■\\''asli.:i.ngton, D.C.,- . 
an extensive deposit of fossil insects lias been brought 
to light in a sandstone stratum near tlie mouth of 
the Mezer River on the Arctic coast of the U.S.S.R. 

A preliminary study of these remains has been made 
by Prof. A. G. Martynov, wIlo finds that all PaliBOzoic 
families of insects are represented. Cockroaches are 
most abundant, but grasslioppers, drago.nfiies, - 
scorpion flies and other primitive insect groups are 
also well represented, togetln^r wdth a small number 
of Coleoptera. An expedition of the Russian Academy 
of Sciences is at present making collections and 
studies in the region mentioned. It appeal’s that 
these insect beds are contemporaneous with the well- 
known insect-bearing strata of Kansas, -which have 
yielded an abundant fauna. 

Japanese Biological Publications 

We have received vol. 3, Nos. 1 and 2 of Botany 
and Zoology y Theoretical and Applied, from Japan. 

It is a monthly |)ublication, and these t\vo numbers 
contain 364 and 176 pages respectively. Tlie papers 
are illustrated and cover every phase of biology, but 
with the exception of one pajier by Prof. Grozier, 
of Harvard University, they are entirely in J" apanese. 
Only the scientific names and the names of Western 
authors are given in European characters, except one 
paper printed in Japanese using the Western alphabet ! 

It seems a pity that papers, many of which are 
evidently of considerable general interest, .should thus 
be cut off from Western science. Even Esperanto 
which is occasionally being used by the Japanq jse 
in their scientific publications, would be pr^ ~ ofterahk 
as a medium of publication if it is intended j attract 
the interest of biologists outside Japan. tl 

.,a*an® 

Scientific Research in Australia tL 

The eighth annual report of the Conam-yiek^j^^^vealtli 
of Australia Council for Scientific and Ir» the^^lustrhl 
Research .shows an increasing range of bxxrddep.^.^tigation 
and a growing number of requests., and th/.', 
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and advice. T^e difficulties which the Council had 
to face in its early years have now been largely over- 
come, and research stationB have been provided and 
staffed, and are in full activity . The range of problems 
covers plants, insects, animal nutrition, soil, irriga- 
tion, forest and cold storage problems, all of which 
are important to Australian prosperity. The fear 
that activity would have to be curtailed owing to 
financial stringency necessitating a reduction in the 
OounciFs grant has been largely obviated by the 
readiness with which funds have been given by 
corporations, commercial companies and private 
persons. 

Bibliography of Greenland 

A BiBLiOGBAPHY of works 03.1 Greenland confined, 
to authors born in Norway, as well as Icelandic 
authors prior to 1814, has been compiled by Mr. H, 
Vartdal and published as No. 54 of the Shifter om 
Svalbard og Ishavet. The list runs to nearly eight 
hundred entries, and subsequent to 1721 is arranged 
according to subjects. A full index facilitates use. 
The list certainly has value, but would have been 
far more useful if it had been compiled without 
reference to the nationality of the authors, since the 
greater part of the works on Greenland are by 
Danish writers. 

Bibliography of Seismology 

Mr. Erkest Tillotson, 23, Roseville Road, 
Leeds, 8, writes with reference to notes on this 
subject in Nature of June 29, p. 1070, and July 27, 
p. 138, that he has received from Mr. Ernest A. 
Hodgson, the author of the '‘Bibliography of 
Seismology”, a number of forms to fill in with details 
of British publications on seismological subjects. 
With the aid of these forms, he hopes to keep the 
* ‘Bibliography” as up to date as possible so far as 
authors normally resident in the British Isles are 
concerned. To this end Mr. Tillotson asks such 
authors to send to him at the above address any 
newly published seismological literature. It is prob- 
able that, whilst pajDers and books on seismology in 
the narrower sense have been included in the “Biblio- 
graphy” already, papers on seismological prospecting 
or on such subjects as changes in level, or the growth 
of faults, or earthquake insurance, etc., may have 
been overlooked. 

International Navigation Congress 

The sixteenth International Navigation Congress, 
which is to be held at Brussels on September 2-13, 
under the patronage of H.M. the King of the Belgians 
and the presidency of the Minister of Public Works, 
will discuss a number of questions and communica- 
tions relating to inland and maritime navigation, 
including the regulation and treatment of rivers and 
canals and the protective works required at ports 
and harbours. The Belgian Government has invited 
all the States interested in the Association of Inter- 
national Navigation Congresses to send official 
delegations to Brussels for the occasion. The Secretary 
General of the Association is M. Joseph MUlecam, 




38 rue de Louvain, Brussels, from whom full par- 
ticulars can be obtained of the meetings, and of the 
excursions to various installations and undertakings 
in Belgium and Holland. 

Announcements 

The National Trust has accepted an offer by the 
Countess Buxton of nearly 150 acres of the South 
Downs at Newtimber Hill. The gift includes down and 
mixed woodland (mainly beech) with exceptionally 
fine views to the north and west, including Chancton- 
bury and Cissbury Rings. 

The fifteenth International Congress of Medical 
Hydrology, Climatology and Geology will be held 
at Belgrade in October 1936 under the patronage 
of the Prince Regent. Further information can 
be obtained from the general secretary. Prof. M. 
Neskovitch, 3 rue Takowska, Belgrade. 

The second International Congress of Mental 
Hygiene will be held in Paris on July 27—31, 1936, 
with Prof. H. Claude as president of honour and 
Dr. E. Toulouse as president. The official languages 
will be French, English, German, Italian, Spanish 
and Portuguese. Typewritten copies of communica- 
tions must be sent to the president of the executive 
committee, Dr. Rene Charpentier, 119 rue Peronnet, 
Neuilly-sur-Seine, France, not later than November 1, 
1935. The subscription, which is 125 francs, should 
be sent to the treasurer, M. R. Demaclus, 27 rue de 
Londres, Paris. 

The first number of a new quarterly, Annals of 
Science, devoted to the history of science since 
Renaissance times, will be published by Messrs. 
Taylor and Francis, Red Lion Court, E.C.4, on 
January 15, 1936 under the editorship of Dr. D. 
McKie of University College, London, joint author of 
“The Discovery of Specific and Latent Heats” ; 
Prof. Harcourt Brown, of Washington University, 
St. Louis, U.S.A., author of “Scientific Organisations 
in 17th Century France” ; and Mr, H. W. Robinson, 
assistant librarian of the Royal Society of London, 
co-editor of “The Diary of Robert Hooke”. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A junior scientific officer (physicist) at the Fuel 
Research Station, East Greenwich — The Establish- 
ment Officer, Department of Scientific and Industrial 
Research, 16, Old Queen Street, Westminster, S.W.l 
(Aug. 27). 

A research chemist in the Department of Agricxil- 
ture. Straits Settlements and the Federated Malay 
States — ^The Director of Recruitment (Colonial Ser- 
vice), 2 Richmond Terrace, MTiitehall,S.W. 1. (Aug. 31 ). 

A lecturer in the Civil and Mechanical Engineering 
Department of the Woolwich Polytechnic, S.E.I8 — 
The Secretary (Aug. 31). 

An assistant lecturer in agiiculture to the Cornwall 
County Council Education Committee — ^The Secre- 
tary, Education Department, County Hall, Truro 
(Sept. 10). 
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Letters to the Editor 

The Editor does yiot hold himself responsible for opinions expressed by Ms correspondents. 
He cdnnot undertake to return, or to correspond, with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes ok points in some oe this week’s letters appear on p. 303 . 
Correspondents are invited to attach similar summaries to their communications. 


Statistical Tests 

As the originatox' of the P, test, I should be 
glad if you can spare me space for some reply to 
Mr. Buchanan -Wollaston^. I should like first to 
state that I am in no way responsible for all the 
applications which have recently been made of that 
test, and do not accept the validity of some of the 
applications which Prof. K.. A. Fisher has made of 
it in his well-known textbook- I am not concerned 
with his position and leave him to defend it. My own 
position is as folio'ws : 

(i) I introduced the P, X^ test to enable a scientific 
woiier to ascertain whether a curve by which he was 
graduating observations was a reasonable ‘fit’. On this 
account, and as a measure of success in graduation, 
I termed it a ‘goodness of fit’ test. It had no special 
relation to the normal curve or to any other curve. The 
scientific worker in the past had chosen any curve 
he pleased to graduate his observations, but he 
rarely applied any measure of its aptness, beyond 
looking at a graph to ‘see’ whether it was a ‘good fit’. 
The pages of the Royal Society Transactions and 
Proceedings are evidence enough of this fact. 

(ii) As a measure of ‘goodness of fit’, the P, X^ 
test does enable one to compare the relative ad- 
vantages of any two graduation curves. But I 
personally have never assumed that the better 
graduation curve was the one from which the material 
had actually been drawn. 

(iii) I have shown both, theoretically and experi- 
mentally that there is a high correlation between the 
‘goodness of fit’ of a graduating curve to a sample, 
and the ‘goodness of fit’ of that curve to the parental 
population from which the sample has been drawn. 
x4ccordingly, if the saynple be, large, the graduating 
curve ma,y be taken as representing reasonably the 
parent population. 

(iv) I have shown that, when dealing with small 
samples, no real distinction can be made between 
sampling from, say, a normal cuiwe or a rectangle. It 
rocpiires at least a sam]ile of more than a 100 
inclividuals to deteimine whether it would be best 
to use a rectangle or some other curve ! I have 
repeatedly insisted that little can be learnt of the 
superiority of one graduating curve over another, if 
the sam]i1e be not of considerable size, say, well 
beyond the 100 mark. 

All this proves that the P,X^ test has no relation to 
Mr. Buchanan-Wollaston’s remark that: “The fact that 
Bx’itish methods ‘work’ is due to the prevalence in 
Nature of distributions similar to the Gaussian [s-ic] 
rather than to any peculiar virtue in the methods 
themselves” . It would appear from this remark that my 
critic and his ‘Continental workers’ have never gone 
beyond applying the test to questioning whether the 
normal curve was a reasonable graduation curve ! 

(v) The only relation of the P, X^ test to the 
normal curve arises from the use of that curve in 


the analysis to replace binomials bj^ normal curves. 
Such replacement is not legitimate theoretically, when 
in the binomial {p + qy\ p is very much larger or 
very much smaller than q. This has led to the practice 
of clubbing together small ‘tail’ groups. But prac- 
tically there is, as a rule, very small difference in 
the resultant P’s, whether we club tail grou|)s and 
reduce the number of cells, or work P out for the 
full number after considering outlying individuals 
which may be anomalous. I do not therefore under- 
stand Mr. Buchanan- Wollaston’s remark that : “It 
seems only reasonable that but a small part of the 
centre of the X^ distribution should be used as a 
test of fif\ In a large percentage of cases to which 
X^ may be applied in biometric and biological in- 
vestigations, there are no ‘tails’, tlxat is, no small 
categories at the terminals. If v'o ^vish to avoid tlie 
assumption that at such ‘tails’, wherv they exist, it 
is legitimate to replace binomials by normal curves, 
then the P,hi test can be apjxlied. 

(vi) From my point of view, tlie tessts are used to 
ascertain whether a reasonable gyud nation curve has 
been achieved, not to assert vhelhei one or another 
hypothesis is true or false. ]f wc narrow ourselves 
down to asking whether a normal curve will reason- 
ably graduate the material and find it does, are we to 
follow it up by asserting that either sample or parent- 
population follows a normal distribution ? I should 
say: Certainly not. I have never found a normal 
curve fit anything if there are enough observations ! 
The astronomical data provided to prove that errors 
of observation follow noiTnal curves are pitiably 
scanty, and if proper tests are applied usually show 
that they do not ! The fact is tlia,t all these descrip- 
tions by mathematical curves in no case represent 
‘natural laws’. They have nothing in this sense to^ 
do with ‘hypothesis’ or ‘reverse of liyqxothesis’. They 
are merely graduation curim, mathem,atical con- 
structs to describe more or less accurately wbat we 
have observed. 

(vii) The reader will ask: “But if they do not 
represent laws of Nature, what is the value of 
graduation curves ?” He might as well ask wliat is 
the value of scientific investigation ! A good gradua- 
tion curve — that is, one with an acceptable prob- 
ability — is the only form of ‘natural law^’, which the 
scientific worker, be he astronomer, physicist or 
statistician, can construct. Nothing prevents its 
being replaced by a better graduation ; and ever 
bettering graduation is the history of science. 

Wlxat is the use of good graduation curves ? Ask 
the actuary ! Such curves enable a mass of details 
to be summed up with reasonable probability in the 
knowledge of a few constants, and from those 
constants we obtain new knowledge of the properties 
,,.pf the, mass. Take only the importance of a life table 
. graduated .by; 'the Makeham-Gompertz curve , and 
consider, ■ what new knowledge flow^s from it. But 
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after all, it is only a graduation curve and it is open 
to anyone to find a better one ! If Continental 
statisticians in the bulk do indeed hold the views 
of Mr. Buchanan-Wollaston, it can only be that they 
have not really studied and grasped the fimda- 
mental literature of the subject. 

Karl Pearson. 

Biometrika Office, 

University College, 

■ 'London. ' . 

NATUKE, 186, 182, August 3,'' 1935. 


Blood Group Inheritance 

Several theories of the inheritance of human 
blood groups have been proposed, but none has been 
completely satisfactory. 

(i) The theory of t'wo independent pairs of 
Mendelian factors, proposed by Hirschfekl and von 
Dungern^, leads to the equilibrium condition 

ps = qr 

where p, g, r, s are the frequencies of the grouxjs 
AB, A, B, O. But^>® in all observations of the 
distribution of the groups, 

ps < qr, 

(ii) The corresponding condition arising from 
Bernstein’s multiple allelomorph theory®*® is 

Vq s + V r + 5 = Vs “h Vp q -{■ r + s. 
This is satisfied wuth sufficient accuracy in all observed 
distributions, but this theory fails to account for the 
observed occurrence of a small percentage of groups 
AB and 0 in the offspring of AB x 0 matings. 

(iii) Bauer ^ proposed to account for this by the 
mechanism of ‘crossing-over’. His theory is the 
subject of criticisms in a paper now in course of 
preparation, in which w^e shall show that the followung 
theory, wdiich is not exactly wdiat Bauer stated, is 
the one to which his premises should have led : 

(iv) The blood groups are inherited in association 
with twm linked pairs of Mendelian factors, A, a, B,b, 
There are thus four kinds of gametes, 

ABy Ah, aB, ah ; 
and ten genot}q)es : 

AB.AB, AB.Ab, ABmB, AB,ab, Ah.aB - — ^pheno- 
tyxjically group AB ; 

Ah, Ah, Ah .ah — group A ; 
aB.aB, aB,ab — group B ; 
ah. ah — group 0. 

If crossing-over takes place, we may suppose that 
there is a certain probability co that the genotjq^e 
AB.ah transmits the gametes Ah and aB normally 
transmitted by the genoty]:)e Ab.aB ; and the same 
probability of vice versa. 

In Bauer’s theory (iii), co is about 0-055. If co = 0 
and the first four genotjrpes in the above scheme are 
initially (and therefore permanently) absent from the 
population, the theory (iv) reduces to (ii). With 
CO = i, (iv) is indisthiguishable from (i). 

The theorjr we actually propose is (iv) with co — 0. 
(This also gives results indistinguishable from (i) in 
all matings which do not involve the distinction 
between the genotypes AB,ab and Ab.aB.) It is 
unnecessary to postulate crossing-over, since with 
this theory x 0 matings would anyhow give rise 
to some AB and 0 offspring. But, further, crossing- 
over is definitely precluded, since it may be shown 
to lead to the same equilibrium condition as the 


theory (i). There is no correspondmg condition when 
0 ) =s 0 ; that is to say, any distribution of the groups 
can be in stable equilibrium provided that the 
genotypes are suitably distributed. But for equili- 
brium distributions in which AB is rare compared 
with the other groups, the theory approximately 
coincides with (ii) ; and therefore, as in that theory^ 

V q -V s + V r A- s = V s V p A q A A ^ 

approximately. This, as already pointed out, agrees 
with observation, and therefore (since p is generally 
about 5 per cent) corroborates the new theoiy. 

The rare recorded occurrences® of M offspring from 
0x0 matings, of AB and B from A x O, and of 
AB and A from B X 0, cannot be accounted for 
genetically by any of these theories. They must 
still be put down to mistaken parentage or faulty 
technique in group determination. 

Thus the theory proposed has all the advantages 
of its predecessors, with fewer disadvantages. 

J. Ffoxjlkes Edwards. 

University College Hospital, 

London. 

I. M. H. 'Etherington. 

Department of Mathematics, 

The LTniversity, 

Edinburgh. 

July 6. 

^ Hirsclifeld and von Dungern, Z. Immun. Exp. Therapie, 6, 284 ; 
1910. 

* Lattes, “The Individuality of the Blood”, O.U.P. (1932). 

* Bernstein, Z. hid. AhsL u. Vererb., 37, 237 ; 1925. 

* Bauer, Klin. Wochenschr., 7, 1588; 1928. 

* Furuhata, Japan. Medical World, 7, No. 7, 1927. 


Technique of Factor Analysis 

Factor analysis is a subject upon which Prof. 
G, H. Thomson, Dr. Wm. Brown and others have 
frequently written letters to K attire. This analysis 
is concerned with a selected j^opulation of n individuals 
each of whom has been measured in m tests. The 
(m) (ni — l)/2 intercorrelations for these m variables 
are subjected to either a Spearman or other factor 
analysis. 

The technique, however, can also be inverted. 
We begin with a population of n different tests (or 
essays, pictures, traits or other measurable material), 
each of which is measured or scaled by ni individuals. 
The(m) (m — l)/2 iiitercorrelations are then factorised 
in the usual w^ay. 

This inversion has interesting practical applica- 
tions. It brings the fector technique from group and 
field work into the laboratory, and reaches into 
spheres of work hitherto untouched or not amenable 
to factorisation. It is especially valuable in experi- 
mental aesthetics and in educational psychology, no 
less than in pure psychology. 

It allows a completely new series of studies to be 
made on the Spearman ‘central intellective factor’ 
(g), and also allows tests to be made of the Two 
Factor Theorem under greatly improved experimental 
conditions. Data on these and other points are to 
be published in due course in the Britdsh Journal of 
Psychology. 

W. Stephenson. 

Psychological Laboratory, 

University College, 

Gower Street, 

London, W.C.l. 

June 28. 
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Rainfall-Evaporation Ratio in Relation to Locust 
and Grasshopper Outbreaks 

A wiDESPBBAP outbreak of the migrating grass- 
hopper, Ghortoicetes iermwi/era, Walk., occurred in 
Australia during 1933-35. Beports' show that, ^ in 
South Australia, small, local swarms appeared during 
the summer 1932-33 in certain districts in the 
pastoral country about 150 miles north of the 10 in. 
annual isohyet (see Fig. 1). During 1933-34 swarms 
were widely distributed and in some ai'eas extended 
about 100 miles south of this rainfall line. During 
1934-35 they became generally distributed south- 
wards over the agricultural areas of the State. 


These widespread invasions develop only at irregular 
intervals of several years ; the presence of the 
insects in numbers, in the southern areas of the 
State, is temporary. Bestricted outbreaks occur 
more frequently in certain areas situated immediately 
north of the 10 in. isohyet ; in some instances the 
swarms may extend southwards into the wheat 
belt. 

Local grasshopper swarms appear from time to 
time during the summer months in the pastoral 
country north of the 10 in. isohyet ; their appear- 
ance is associated with summer rains. The 
endemic centres of Ch. terminifera appear to he 
in this region but they have not yet been defined. 
The average annual rainfall over this portion of 
the State is about 5-10 in. (see Fig. 1) ; there are 
wide fluctuations about the mean from year to 
year, resulting in prolonged periods of drought ; 
much of the rain falls during the summer months. 


The southern .portion of the State , includes . the 
better, rainfall agricultural areas. , Frecipitation is 
more reliable and most .of the rain fails during the 
winter period .(May-October), the summer being hot 

and dry. 

■ Gh. t&rn%mifera its eggs in, particular soils to 
a depth of about 2 in. Dryness of the soil results in 
an enforced diapause in the egg stages, but experi- 
mental data' are not yet available for this species: 
Faure^ showed with .Walk., in 

South Africa, that the eggs remained . viable) in dry 
soil for 37 months. ..Soil moisture , is determined 
primarily by rainfall in relation to evaporati.on [11 [E), 
I have already shown how mean montlily values, for, 
the ratio RjE may be computed for 
Australia ' In t,he accompanying 
map of 'South Australia (Fig. 1), 
the months and approximate areas 
are . shown in whi.c'h the mean: 
monthly values for EjE are 0 *5 or 
more. It is considered tentatively 
that these values, in Soutli Australia, 
give atloqnate soil moisture for the 
de\’elopinent of tlie eggs of Ch. 
tenninifem provided temperature 
is suitable. It may be rioted that, 
in countries wliere data for evapora- 
tion are not avTiilable, the ratio of 
precipitation to atmosplierie satura- 
tion deficit may 'be used as 'an 
index of aridi,ty ; tins ratio u'us 
originally oinplo3'''ed by Meyer in 
1920 (vide Prescottt*, 1934). 

The mean, montlily temperature' 
for the coldest month (July) over 
the greater part of South Australia 
does not fall below 50° 'F.; over 
the elevated districts of the agri- 
cultural areas, it varies between 45° 
and 50° F. The temperature' value 
for the . developmental zero of the 
eggs of Ch. terminifera has not yet 
been determined. It is evident, 
however, that in South Australia 
temperatures will, not be below this 
value for long periods. Eggs laid 
ill summer, in. the southern portion 
of the State, will hatch in autumn 
or early winter, particularly if the, 
■wet season open.s early ; t'his period 
is unlavo-nrable for the insects, and 
mortality is heavy ; this was the 
case in the autumn of 1935. When the wet season 
opens late, the insects hatch out nearer to the spring 
months, particularly in the nortlierii hatched areas 
shown on the map ; this was the case in 1934, and the 
survival rate of the insects in the spring was high. The 
favourableness of the conditions will vary according to 
the character of the wet season. In the northern 
pastoral areas monsoonal rains in the summer months 
may cause creeks and flats to be temporarily flooded ; 
adequate moisture will be ai^ailable for a time, for 
development of the eggs and growth of ephemeral 
grasses for the insects. Apart from weather factors, 
soil type and vegetation are important in relation to 
the distribution of the endemic centres of Gh. 
terminifera. 

It would appear, therefore, that temporary in- 
vasions of the southern portion of South Australia 
by Ch. terminifera are closely correlated with the rain- 
fall of particular seasons. The extent of the invasion 



Fig. 1. 
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depends largely upon the duration of a combination 
of favourable conditions in the endemic areas and in 
the southern portions of the State. A detailed 
study of the ecology of the species is in progress. 

Jambs Davidson. 

Waite Research Institute, 

University of Adelaide. 

■ June 15,. ■ ■ ■ 

^ J. C. Batire, BwZ?. Bniom. Res. ^ 22, 393 ? 1932. 

® J. Davidson, Aust, J. Exp,. Biol, and Med. ScL^ 11, 59 ; 1933. 
Trans, Roy. Soc. South Australia, 

® J. A. Prescott, Trans. Roy. Soc. South Australia, 58, 48 ; 1934, 


■ " Wood Hemicelitiloses 

Since the isolation, of ‘starch’ from :WOod,^ another;, 
product has been obtained from the, cell walls of 
oak sap wood which, instead of giving the usual blue 
colour with iodine, gives a royal purple colour 
reverting to blue on standing. This latter substance 
is more closely allied to hemicellulose A than the 
starch of the cell contents since it appears to be 
made , up of ; 

Uronic and. aldobionic anhydride residues 

(14 per cent approx.) 

in, addition to^ — 

Anhydro -xylose ■ . .. :( 10 per cent approx.) 

and 

Anhydro -glucose residues .. (75 per cent approx.) 

Attempts are now being made to prepare starch 
from oak leaves in quantities sufficient for analysis. 
A small sample already obtained has yielded on 
hydrolysis with 12 per cent hydrochloric acid an 
amount of carbon dioxide corresponding to 24*4 per 
cent of uronic anhydride. These results appear to 
permit of the formulation of the hypothesis that 
certain of the hemioelluloses of oak wood are derived 
from starch in a series of steps involving the oxidation 
of primary alcoholic groups and the subsequent 
formation of anhydro -xylose residues by decar- 
boxylation . If the hypothesis is correct, the term 
‘hemicellulose’ can no longer be applied to the acid 
polysaccharides , in question, and the alternative 
general term ‘amylo-uronides’ is therefore suggested. 
If the furfuraldehyde -yielding complexes associated 
with the cellulose of wood are derived therefrom by a 
similar series of reactions, the term ‘hemicellulose’ 
might still be reserved for them. 

W. G. Campbell. 
Department of Scientific and Industrial Research, 
Forest Products Research Laboratory, 

Princes Risborough, Aylesbury, Bucks. 

July 6., 

^ Campbell, BiOcAm. J.-, 29, 1068 ; 1935. 

** O’Dwyer, BiocMm- 28, 2116 ; 1934. 


• Amorphous Antimony 

In a previous letter^, I showed that a thin layer of 
antimony produced by distillation in' a high vacuum 
is amorphous. This conclusion was drawn from .the 
fact that the electron diffraction pattern consisted 
of broad bands always showing exactly the same^ 
appearance (width, intensity, etc.) ; . this could 
scarcely be understood if the state were only colloidal. 
The following researches corroborate , ' and extend 
this' view : ■ 

' When such an amorphous layer is heated to 120°- 
150°' C. (the thinner layers requiring the higher, tem- 
peratures), the diffraction pattern changes into the 


ordinary powder diagram of antimony, consisting of 
a large number of sharp rings. If the original layer 
was very thin, the rings after heating remain more or 
less broad as a consequence of the small size of the 
crystallites ; the difference from the original amor- 
phous pattern is, however, unmistakable even in 
this case. In all cases the crystallites produced by 
heating are oriented at random, differing in this 
respect from those formed by spontaneous crystal- 
lisation , at room temperature, described previously. 

These results throw a new light on the so-called 
‘explosive’ state of antimony, discovered by Gore 
almost a century ago. As is well known, this state is 
obtained by electrodeposition ; in this case there is 
no upper limit to the thickness of the deposit obtain- 
able. The diffraction patterns of such layers^ proved 
to be identical with those of amorphous antimony 
described above. This shows that Gore's explosive 
antimony . is . essentially identical with our pure amor- 
phous , antimony. . Explosive antimony „ is known,, 
however, to include some 10 per cent of the salt 
electrolysed.; , this may' be present,, as' thin^ .films ... 
(probably mono,molecular ) , surrounding, small , quan- , .. 
titles of ' pure amorphous metal , thereby inhibiting' 
their crystallisation. , 

From this picture, it may be expected, for , example., 
that the electric resistance of. explosive antimony ' 
will not be determined by the metallic parts but 
mainly by the salt films®. Experimentally, I have 
found values for the resistivity about 100 times that 
of ordinary antimony, and other observers* even 
give a factor 1000 . These high values, as well as 
their irreprodueibility, are arguments in favour of 
the view put forward above. Other properties, how- 
ever, might be less sensitive to the presence and 
quantity of inclusions, and should then be the same 
as for pure amorphous antimony. As such we shall 
here consider the heat of crystallisation and the 
diamagnetic susceptibility ; 

It is well known that explosive antimony derives 
its name from the fact that it may change more or 
less explosively into ordinary antimony, .or, as we 
may now say, it crystallises more or less explosively. 
This ‘explosion’ may be caused by scratching or by; . 
heating to about 97° i 2° C. Now the heat of crystal- 
lisation liberated in this process, measured by E. 
Cohen and Th. Strengers®,' is found to be 20 cal./gm>"^' 
This is of the same order of magnitude® as the heat ' 
of crystallisation from the liquid at the melting ; 
point (24 cal./gm. ). ' I. have measured the diamagnetic 
susceptibility of explosive antimony and find that 
it increases markedly when the transition to ordinary 
antimony is bro.ught about. This is again in ' agree - 
ment with the change , in diamagnetic susceptibility 
.at the melting point. The two results together strongly 
suggest that the explosive {amorphous) state of antimony 
is the supercooled liquid state. 

The experiments were made in collaboration with ..■ 
Mr. P. Teimissen in the iafooratory of Prof. D.: Coster. 
The full paper is to,, appear in 

^ ' . .: J. A. PRINS.. ■ 

Natuurkundig Laboratorium 

. der Rijks-tTniversiteit,. ,, 

Groningen. . 

July 22. 

^Nitueb, 131, 760 ; 1933. ' 

* I took pliotographs with copper K-radlation ; see also H. Kersteii, 
Physics. 2, 276 ; 

® Inchided impurities may exert an aBalogops effect in sputtered 
layers, described by H. Zahn and .T. Kramer, Z. Pkys., 86, 413 ; 1933. 

^ H. V. Steinwehr and A. Sehnlze, Z. PJiys., 63, 815 ; 1930. 

^ Z. phys. Chem., M. 129; 1905. 

^ G. Tammann nnd W. Miiller, Z. anorg. u. ally. Ohem . , 221, 109 ; 1934. 
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Raman Effect in Solutions of some Amino Acids' 

The purpose of this letter is to report some measure- 
ments of Baman frequencies in solutions of glycine, 
alanine, tyrosine and cystine, which have' been- ob- 
served as a preliminary to the development of a spectro - 
scopic method of analysis for molecules of this class. 

An air-cooled quartz -capillary mercury arc 
furnished the exciting light, filter solutions of sodium 
nitrite and praseodymium ammonium nitrate per- 
mitting excitation by the 4358 A. line. The spectro- 
graph was a two -prism glass instrument having a 
dispersion of 23 A. /mm. at 4500 A. 

Solutions (in water) of samples of glycine and 
alanine which had been reerystallised several times 
to remove impurities exhibited some fluorescence ; 
this, however, decreased upon still further re- 
crystallising. Introduction of a small amount of 
potassium iodide to these solutions quenched the 
fluorescence very effectively. 

The observed Baman frequencies (in cm.“^) together 
with visual estimates of the relative intensities are 
as follow : 

Glycine (15 per cent solution in water, 10 per cent 
KI):-™606 (3), 899 (8), 1036 (4), 1112 (2), 1332 (8), 
1411 (10), 1445 ;(4) ; 

Alanine (15 per cent in water, 8 per cent KI) : — ■ 
528 (2), 851 (6), 1305 (4), 1358 (5), 1383 (1), 1417 (10), 
1466 (6), 1715 (4) ; 

Tyrosine (5 per cent in 0-9 N HCl) : — 646 (3), 
844 (9), 1216 (6), 1359 (4), 1448 (1), 1620 (10); 

Cystine (8*33 per cent in 1-1 A HCl) : — 503 (10), 
670'(10), 1633 (3), 1736 (3). 

These lists are not to be regarded as complete for 
the spectra! region covered, as weaker lines have been 
no doubt obscured by scattered continuous radiation 
from the mercury arc. The range of error of the 
measurements is roughly ± 3 cm.“^. 

To test the effect of varying the concentration, 
three solutions of glycine having concentrations of 
7*5, 15 and 22*5 per cent were examined. The Baman 
lines showed no shift in position greater than 2 cm.“^. 
Varying the amount of potassium iodide in these 
solutions from zero to 40 per cent also produced 
no shift greater than the error of measurement. 

Norman Wright. 

Department of Physics, W. C. Lee. 

University of Michigan, 

July 10. 

Initiation of the High-Frequency Discharge 

When the gas hydrogen in a wide tube is excited 
by means of a high-frequency alternating potential 
Fsm2Tuni, applied between two parallel plate elec- 
trodes, the relation between the sparking potential 
Fgsin27rnL the gas pressure p, and the inter-electrode 
distance d for values of pd in excess of the critical 
value is of the simple form F^ ~ A + Bpd, where B 
is a gas constant and A depends upon the frequency n 
and the electrode surfaces^. 

This form of Paschen’s law is consistent with the 
hypothesis that the peak potential Fg just before 
the initiation of the discharge is made up of two 
parts, (1) an electrode fall Vb and (2) a uniform field 
in the gas Bp.' At pressures considerably in excess of 
the critical value, it may be assumed that Ve occurs 
in a very small fraction of the distance d. Then Ve 
will be approximately equal to A. 

In the accompanying diagram (Fig. 1) an experi- 
mental curve is shown which exhibits the variation 
of Fg with p in a tube the electrodes of which were 


■ of ' copper,. 8 cm. in diameter and 2*58, cm. apart. 
The frequency, of the applied potential was 2 *03 . x 10^ 
c.p.s. ■ This cun'-© is tjqiical of those which have 
been determ.ined for frequencies .between 8 x 1 c.p.s. 
and 9 x ICP c.p.s. It nan be explained in terms of 

(1) ionisation by positive ions at the cathode and 

(2) ionisation by electronic impact in the gas. The 
former is comiected with the electrode fall (72 volts) 
and the latter with the gradient B ~ 21-6 volts/ 
cm./mm. of mercury. 
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If it is assumed tliat a typical free electron moves 
under the action of the electric field so that 
7nx = Beoos{2mit 9), and that a discharge occurs 
when the electron gains its ionising velocity at a 
given distance L -- Kfp from its starting point, it 
can be shown that the mode of variation of E with p 
for a discharge is, 






Sin 


27t?iK 


( 1 ) 


p\/(2¥Qelm), 


For large values of p, jE7 == Vqp/K, giving the constant 
gradient B — Vq/K. 

When various experimental curves are examined 
by these hypot,heses, the following facts emerge : 

(а) The ionisation potential Fo of the gas is correctly 
predicted. 

(б) The value of K is much larger than that deduced 
from the kinetic theory 0',n the assumption that L 
is the electronic mean free path. 

.(c) In discharges at all hig'li frequencies, the critical 
pressure pe is such that d = K/p^ where K is calcu- 
lated from the gradient Vq/K, 

This last fact indicates that the minimum E predicted 
by equation (1) is not in general observed. Owing 
to the relatively large electrode fall, the equation 
only holds at the minimum for certain frequencies 
or for tubes in which d is very large. Fig. 1 is drawn 
for a value of n for which the theory of equation (1) 
holds very exactly down to the critical pressure. 

A detailed account of the experiments which have 
led to these conclusions, and of others relating to 
the initiation of discharges by means of constant 
potentials, will be published elsewhere in due course. 

John Thomson. 
Natural Philosophy Department, 

... The University, Glasgow. 

July,'!.' 

^ ^ Thomson, PMl. Mag., 18, 696 ; 1934. The value given for 5 
m this paper is in error, due to a mistake in the estimate of 
a (^pacity. The correct value for the experiments there described 
. is 26 volts/cm./mm. 
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Htiltiplanar Cyclohexane Rings 

Ik 1931 I published a paper in the Journal of the 
Indian in which the four isomeric 

modifications of 4-methyl cyclohexane -l-carboxy-l- 
acetic acid were described^. In a recent publication 
S. Goldschmidt and G. Grafinger^ observed that they 
could not isolate the acid B, as described above, and 
consequently they concluded that actually 4-methyl 
cyclohexane-l-carboxy-l -acetic acid existed in only 
two modifications, one melting at 137® and the other 
at 174°. It appeared to me rather strange that the 
work, which was repeated a number of times before 
publication, should be altogether wrong. It was, 
therefore, considered desirable to get the work 
repeated once more in my presence, and this has 
accordingly been done now by a student of mine, 
Mr, Asutosh Mukherji, with the result that we found 
no difficulty whatever in isolating all the four 
modifications of the acid as described before. It 
may, however, be recorded here that the solubility 
of the ammonium salt of the acids A, B and (7 in 
absolute alcohol is as follows : 

One gm. of acid ^4 dissolves in 75 c.o. of boiling absolute alcohol. 

” ” ” a ” ” « 

The quantity of the absolute alcohol must, there- 
fore, be carefully regulated, otherwise, if acids B and 
G come out together in alcoholic solution, it becomes 
very difficult to separate them from one another. 
Regarding the suggestion of Goldschmidt that the 
acid B may be a eutectic mixture of acids A and (7, 
it appears to be untenable and not based on experi- 
mental evidence. The mixture of the acids A and <7 
gave at no time any sharply melting substance 
which would melt at 129° or near about it as the 
acid B does. The same is true for the acid D also. 
It is difficult to say whether it is the unsuitable 
method of separation adopted by the German 
chemists that is responsible for their failure to get 
the acid B and D. It may incidentally be mentioned 
that these isomers are not at all similar to any of 
those isolated from the para or ortho methyl cyclo- 
hexanone. Although all the expected isomeric acids 
from these latter ketones have not yet been isolated, 
the work so far completed will be published very 
shortly elsewhere. 

The p -methyl cyclohexanone and other ketones 
of the series are now being prepared with different 
catalysts in order to see if the quality of the ketones 
has anything to do with the formation of the isomeric 
acids. 

M. Qijdrat-i-Khuda. 

Presidency College, 

Calcutta. 

June 28. 

^See Katuee, 127, 253; 1931. 

® Ber., m, 279. 


Vapour Pressure of Hexadeuteroben^ene 
It has recently been recorded^ that the vapour 
pressure of deuterium iodide is slightly, but definitely, 
greater than that of protium iodide, a behaviour 
qualitatively analogous to that exhibited by the two 
hydrogen fluorides This type of anomaly is, there- 
fore, not confined to substances which are generally 
recognised as associated in the vapour state®. 

We know an even clearer example : the vapour 
pressure of CeD^ is greater than that of CqHs for the 
whole temperature range 0°-80° C. (below the 


freezing point, 6*8°, the liquid is supercooled) over 
which w© have measured it. The boiling point of 
CgDe at normal pressure is 0*8° lower than that of 
CgHg, contrary to a recent claim that the former is 
higher^. 

C. L. Wilson. 

University College, 

London. 

July 29. 

^ Bates, Halford and Anderson, J. Chem, Bhys,, 3, 415 ; 1935, 

“ Clausaen and Hildebrand, J. Aimr, Chem. Soc., 56, 1820 ; 1934. 

» Lewis and Schutz, ibid., p. 493, Wilson, J. Chem. Soc., 492 *. 1985. 

* Clemo and McQuillen, J. Chem. Soc., 851 ; 1935. 


Inverse Probability 

In my letter^ of May 4, I was not defending 
Eddington’s solution of his problem in inverse 
probability, but was attacking Dr. Dingle’s dis- 
cussion® of his own simplified problem : If A and D 
each speak the truth once in three times independently, 
and A says that D lies, what is the probability that 
D speaks the truth ? In his discussion Dr. Dingle 
said, ‘‘Sir Arthur’s treatment effectively combines 
the knowledge of D’s moral character with that of 
A’s. But is it not clear that such combination is 
purely fictitious ? From our knowledge of D the 
probability is J ; from our (independent) knowledge 
of A it is f. The results are inconsistent because 
the data are independent ; we are effectively defining 
probability in different ways”. It should be clear 
from my solution of Dr. Dingle’s problem that the 
answer is neither J nor f, but J, and nothing else. 
There are really no inconsistencies, as I showed by 
drawing up the association table. 

I do not agree with Dr. Dingle’s more recent^ 
assertion, that one must . . either (a) define 
probability in a purely mathematical way and so 
obtain a unique solution which may be both con- 
sistent and correct . . . , or (5) refrain from calling 
meaningless mathematical functions ‘probability’, 
and then obtain two solutions to each problem”. 
My treatment used “probability” in the simplest and 
perhaps most significant meaning of the word. Out 
of 4JV/9 cases where A says that D lies, D actually 
lies 2iV/9 times and tells the truth 2^/9 times. Does 
Dr. Dingle seriously maintain that the ratio, 
2Nld -r 4cNI9 == J, is a “meaningless mathematical 
function”, or that, given that our case is one of these 
4Jsf /9 cases, there is any lack of significance in saying 
that the probability that D tells the truth is | ? 

Although I cannot subscribe to Dr. Dingle’s 
arguments, I am inclined to agree with him that 
Eddington’s solution was incorrect. The data 
supplied by Eddington do not seem to me to be 
sufficient to allow one to write down the class fre- 
quencies in a contingency table. 

T. E. Sternb. : . 

Harvard College Observatory, 

Cambridge, Mass. 

July 11, 

1 Nature, 135 , 1073 ; 1935. 

2 Nature, 135 , 451 ; 1935. 


The point at issue between Dr. Sterne and myself 
is ultimately whether consistency is equivalent to 
significance or not. Evidently it is not easy to clear 
it up in a few sentences, and the Editor has invited 
me to write an article on the whole question of 
probability which will appear in Nature shortly. 
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■; I will only say liere that in the passage which Dr . 
.Sterne, quotes, from my review 9 I called the results 
“inconsistent” hecause they were ostensibly different 
values for the same thing—“probability”. I thought 
it would be understood that if those two things were 
called by; different names, and made no pretensions 
to be the same thing, there would be no inconsistency . 
In other words, I did not attribute inherent in- 
consistency to the problem but to two possible ways 
of defining the solution,' 

■ Hebbert DmGLE, 

Imperial College of Science, 

S.W.7. 

. July 31, , , 


Cojistitution of the Prosthetic Group of Catalase 
: Karl Zeile^ in 1930 was the first to provide 
evidence that the catalytic activity towards hydrogen . 
peroxide of . purified preparations obtained from liver 
and from marrow seedlings is intimately connected 
.with, a pigment ex,h.ibiting the spectral behaviour of 
a complex . consist,ing of a hsematin group — the iron 
being stabilised in the . trivalent state- — and of a 
colloidal , .component. The position of the , absorption 
bands of the pyridine hjemochrom'ogen and of the 
porphyrin, obtained in solution by treatment with 
hydrazine and acetic acid, led him to conclude that 
the hsematin contained in the enzyme complex, was 
either identical with, or was an isomer of, the pros- 
thetic group of natural haemoglobin. 

Solutions rich in catalase were obtained by a method 
embodying fractional alcohol precipitation, removal 
of haemoglobin by chloroform denatiiration, adsorp- 
tion of the enzyme on alumina gel, elutriation with 
secondary sodium phosphate, and concentration by 
aeetone-CO 2 -treatment in the cold. The active 
haematin -protein complex was split by acid acetone, 
the hsemin precipitated by evaporating the acetone, 
and recrystallised from propionic acid and HCI in 
order to remove admixed biliverdin crystals. About 
nine milligrams of a pure haemin were obtained from 
the catalase prepared from fifty pounds of horse 
liver. The spectroscopic properties and the enzymatic, 
activities of the various fractions were . determined 
'throughout. 

The lijemin, when acted upon by hydriodic acid 
and glacial acetic acid, yielded a porphyrin the 
spectrum of which was identical with that of a 
sample of pure mesoporphyrin IX kindly given to 
me by Prof. Otto Warburg. ^ The dimethyl ester 
obtained by treatment with HCI in methyl alcohol 
shows the same spectrum as does mesoporphyrin -IX- 
dimethyl ester. Pinal proof of the identity is afforded 
by the fact that the compound (m.p, 214°, uncorr.), 
when added to an equal amount of synthetic meso- 
porphyrin-IX-dimetliyl ester (m.p. 212 °, uncorr.) 
caused no depression of the melting point of the 
latter (mixed melting point 213°, uncorr.). I am 
indebted to "Prof. Hans^ Fischer for a sample of the 
, synthetic ester. , 

The ■ conclusion seems, therefore, to be justified 
that the hsematin group of catalase is a derivative of 
setioporphyrin III and possesses a porphin skeleton 
with the: same arrangement of the side chains as is 
found in the natural blood pigment, that is, in proto - 
hsematin IX. 

, ' It is, perhaps, of interest to note that according 
to D. Keilin and H. HilP and to K. Zeile and P. 
Reuterb the component c of cytochrome is also a 
derivative of setioporphyrin III. 
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'. ' The details of this investigation will be published 
elsewhere.'. 

The .high activity of catalase is obviously due to 
the union of the iueniatin with a special proteinh' 
Work ,011 the nature of this protein is .being continued. ' 

Kitrt G. Sterk. 

GourtauM Institute of Biochemistry, 

Middlesex Hospital Medical Scliool, 

London, W.L 
.July 23.' . 

i K. Zie.{I,e and H.. Hellstrom, Z. physiot Chem,, 192,, 171 ; 1930. 
195 39 * 1931. 

Hilfand J). Keilm, Pmc. Ro)/. Soe., B, 107,. 286 *, 1930. 

® K. 2Jpile and F. Renter, Z. pkmiol. Chem... 221, 101 ; 1933.', 

^ K, G. Stern, ibid., 208, 86, 212, 207 ; 1932. 215, '35, 217, 237 

219, 105 ; 1933. 


Colour of the Positive After-Image of a Colour 

In certain oonditions., the colour of the positive 
after-image of any colour or white is puiple. It is 
best, to use only one eye and to have both , eyes 
covered with , a black cushion before performing the 
experiment. The obj ect should then be viewed for the 
shortest possible time .and. the black cushion be 
replaced over the eye. If tried .with a spectrum, the 
whole of the , after-image becomes piir|ile. 

If on a piece of white' cardboard eighteen inches 
square a series of small squares of red and blue card- 
board, each about three quarters of an ine'h . scfuare, 
be pasted to cover ' a surface of about ' nine inches 
square, and the whole is placed in sunlight .and viewed 
as previously m'Ontioned at a distance of about three 
feet, a brilliant positive after-,i,mage, red, blue and 
white, will be seen for' a fraction of a second. Then, 
.all changes to purple, ■ which becomes brighter and 
then disappears from without inwards ■ in about eight 
to twelve seconds without becoming negative ; ■ the 
last thing to be seen is a whirlpool movement in the 
centre of the field of vision. 

With spectral colours projected on a screen in a 
dark room the positive after-image of all becomes 
purple and, disappears without changing to' negative 
when viewed for the shortest possible time. When the 
eye is moved, the after-image spreads out, ,a portion 
of the retina not previously stimulated being, 
affected. 

These facts suggest very strongly that the photo- 
chemical stimulus in vision is liquid and movable in 
the ret,ina. 

F. W., Edridge -€tREen. , 

Board of Trade, 

S.W.L 
July 18.. 


Dental Caries in Prehistoric South Africans 
The Matjies Hiver Shelter‘d has yielded a very 
large number , of skulls with hundreds of teeth. The 
deposit commences with, a form , of the Mossel .Bay 
culture (which may be called Early Mossel Bay) 
which, in natural superficial strata of the neighbour- 
hood, and in a shelter about eight miles away at 
Plettenherg Bay, follows immediately on the last 
phase of the. Stellenbosch culture. This phase of the 
Stellenbosch can b© found from Plettenberg Bay to 
Mossel Bay in a hard' red sand lying immediately 
below the surface layer of black sand., and, may there- 
fore be accepted as the end of the Pleistocene ; the 
whole of the deposits of the Matjies River Shelter 
must therefore be taken to be Holocene. 

My collection contains : teeth of one burial from 
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the late Stelleixboscli of Plettenberg ; teeth of two 
adult and one baby burials from the Early Mossel 
Bay of Matjies River Shelter ; teeth from one burial 
of the same' layer, Plettenberg . Bay ; teeth from- 
about fifteen burials, with cremated heads, near the 
top of the Mossel Bay layer ; teeth from more than 
a dozen adult burials in the Wilton -without-pottery 
layer. In not one of this large collection of teeth is 
there the slightest sign of dental caries. 

After this the deposit changes completely ; it 
now consists almost wholly of shells (largely to) 
instead of ashes; and, from now onwards, caries 
is very .common. ■ 

The indication from this area therefore bears out 
the experience of European anthropologists — that 
caries is a comparatively modern disease and that 
no skull showing this condition can be regarded as 
ancient. Will anthropologists, in view of these facts, 
revise their views on certain South African finds — I 
may be allowed to mention particularly the Broken 
Hill and the Springbok Flats skulls ? 

T, F. Dbeyeb, 

Department of Zoology, 

.Grey University College, 

Bloemfontein. July 28. 

Keitli and Oreyer, Boy. Soc. S. Africa, 21, Pt. II. 


Nomenclature of Corpus Luteum Hormone 

DiTBiNa the past year, the progestational hormone 
has been isolated from the corpus luteum in pur© 
form and its constitution established. Heretofore, 
two different names have been used in the literature 
for this hormone (progestin, luteosterone). F'or the 
sake of international uniformity, we agree to use 
hereafter in the scientific literature only the name 
progesterone for the pure hormone. As is known, the 
pure hormone exists in two different forms, on© 
melting at .128° (uncorr.) and the other at 121° 
(uncorr.). The higher melting form (Compound B of 
Wintersteiner and Allen^ and Compound C of Slotta, 
Ruschig and Fels®) will be known as a -progesterone , 
and the lower melting form (Compound C of Winter- 
steiner and Allen and Compound D of Slotta, Ruschig 
and Fels) as p -progesterone. We hope that these 
names will be generally accepted in the scientific 
literature. 

W. M. Allen. 

Breslau. A. Butbnandt. 

Danzig Langfuhr. G. W. Corner. 

Rochester, N.Y. K, H. Slotta. 

1 O. Wintersteiner and W. M. Allen, BioL 107, 321 ; 1934. 

H. Slotta, H. Ruschig and * E. Pels, Berkhte der deutsch. chm. 
GescZZ., 67, 1270; 1934. 


Points from Foregoing Letters 


In reply to Mr. Buchanau-Wollaston’s criticism of 
British statistical methods. Prof. Karl Pearson 
enumerates some of the uses of the P, test, which 
was devised to find whether a given curve used in 
graduating observations was a good ‘fit’. 

When blood from two individuals is mixed, clumping 
of the red corpuscles may occur, a fact of great 
importance in blood transfusion. Human beings 
have been classified into four groups A, B, AB, 
and 0, according to their behaviour when mixed. 
Dr. J. F, Edwards and Dr. I. M. H. Etheringtoii 
propose a new theory of blood group inheritance, 
depending on two linked pairs of Mendelian 
factors, the hypothesis of ‘crossing-over’ being dis- 
carded. 

Dr. J. Davidson gives a chart showing the rainfall- 
distribution ratio in South Australia in relation to 
the recent outbreak of the migrating grasshopper, 
Ghortoicetes terjninifera, showing the necessary soil 
moisture needed for the development of eggs of that 
insect. 

Further investigations to determine the steps by 
which the hemicellulose constituents of the wood of 
the oak are formed from starch are reported by 
W. G. Campbell. 

X-ray investigations show that the electrolytically 
deposited ‘explosive antimony’, so-called because it 
crystallises more or less explosively when scratched 
or heated, is identical with the amorphous films of 
antimony produced by distillation in a high vacuum. 
Dr. J. A. Prins suggests that they represent a super- 
cooled liquid state. 

As a step towards the spectroscopic analysis 
of amino-acids, Norman Wright and W. C. Lee. 
have determined the Raman spectra of the light 
scattered by solutions of glycine, alanine, tyrosine 
and cystine. 


Dr. J. Thomson discusses the mechanism of the 
initiation of the high-frequency glow discharge in 
hydrogen. From the results of his experiments, he 
concludes that there is space -charge present before 
the discharge begins and that this produces a non- 
uniform electric field. The experiments are consistent 
with a simple theory of ionisation by electronic 
impact. The ionisation potential of the gas may, in 
certain circumstances, be deduced from the results. 

The observation is made by Dr, C. L. Wilson that 
as the boiling point of hexadeuterobenzene is lower 
than that of ordinary benzene, benzene behaves in 
a manner analogous to hydrogen fluoride, hydrogen 
iodide and acetic acid. 

Dr. Dingle admitted that Dr. Sterne had obtained 
a unique solution of an apparently inconsistent 
problem of Dr. Dingle’s, in inverse probability ; but 
contended that Dr. Sterne’s combination of the data 
had nothing to do with probability. Dr. Sterne 
disagrees with this contention, claiming that he iises 
“probability” only in a simple, usual and significant 
meaning of the word. Dr. Dingle still holds to his 
position, which he promises to maintain in a forth- 
coming article. 

The non-protein radical of the enzyme catalase 
(found in liver and in most living tissues) has been 
isolated by Dr. Kurt G. Stern, who shows that it is 
derived from setioporphyrin III; this is also the 
case with the component c of cytochrome, a cell - 
pigment, originally found in muscle, which plays an 
important part in the utilisation of oxygen by living 
tissues. 

Erratum. The approximate velocity of slow 
neutrons as indicated by the experiments of Dr. 
O. R. Frisch and E. T. Sorensen, mentioned in this 
colunxn in Nature of August 17, should have been 
2,000 metres per second instead of 200. 
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Researc 

Archseological Research and Peat Deposits in East Anglia 

In the report on the recent excavations at Peacock’s 
Farnij Shippea Hill, Cambridgeshire, on. behalf of the 
Fenland Besearch Committee, by Mr. J. G. H. Clark, 
Dr. H. and Mrs. M. E. Godwin and Mr. M. H. Clifford 
{Antiquaries J., 15, 3), reference is made to the em- 
ployment of two distinct, but complementary, 
methods of peat analysis as an aid to the work of 
the archaeologist. Of these the first, pollen analysis, 
is by now familiar. The second, that of examining 
all other plant remains in the peat beside pollen, 
has been carried out at Peacock’s Farm by Mr. M. H. 
Clifford. At present it is regarded as only in an early 
stage, but promising useful development. It has the 
great advantage that it is an index of the vegetation 
actually growing on the site in a way impossible for 
pollen analysis only. In the present instance, in the 
lower peat below « forty-eight inches, all the wood 
present consists of alder roots, though the pollen 
analysis shows that the alder was not present at this 
level. Pine wood is absent, though pine pollen is 
present and strikingly dominant. In the black layer 
of the microlithic horizon the plant remains are 
unidentifiable, except for alder rootlets and a few 
fruits of hemp agrimony. At 30 inches, a striking 
change occurs. Wood is very abundant, and there 
are leaves and fruits of many trees and bushes. 
At 32 inches, stem wood of alder occurs for the first 
time, supplemented at 28 inches by stem wood of 
ash and hazel, at 14 inches by Ehamnus catharticus 
and at 4-6 inches by elm-wood. To these must be 
added fruits of Ehamnus catharticus ^ dogwood, hazel, 
raspberry and leaves of oak. This assemblage 
suggests dense bush and tree growth corresponding 
to the later stages of ‘carr’ development in present- 
day vegetation. From 16 inches to the top of the 
upper peat there are signs of a return to aquatic 
conditions, first in the fruits of hemp agrimony and 
prickly sedge, and afterwards in the rhizomes of 
reed-mace. There is no evidence of a break in the 
peat formation due to land uplift or other cause. 

Conventionalisation of Design in the Solomon Islands 

The simplification and modification, including 
elaboration in geometric form, of a naturalistic 
design in the Solomon Islands has been analysed by 
Capt. T. A. Joyce {Man, 108, July) in relation to 
a peculiar element, which constitutes a constant 
feature in the turtleshell netwoi’k of head ornaments. 
These are worn as forehead ornaments by the people, 
and consist of a white shell disc overlaid with a ‘fret- 
work’ of turtleshell. The delicate fretted patterns 
bear witness to a remarkable degree of technical 
skill on the part of a people who had no sharper 
tool than a shark’s tooth. Since the ornaments are 
circular, the design is radial, and an almost con- 
sistent element is a series of spokes, with what may 
be termed an ‘elbow’ in the centre of each, the cutting 
of which must have been a matter of considerable 
difficulty. It seems likely, therefore, that this feature 
must have a definite meaning. A clue is afforded 
by the hollow wooden figures of a bonito fish in which 
the skull and jawbones of a dead man are enclosed 
after the great funeral feast has been held. In an 


h Items 

example of such a bonito fish now in the British 
Museum,' the back fin of the bonito is its most 
prominent figure ; and the bonito itself is important , 
in Melanesia as 'a clan-badge. The, analysis of the 
,develop.ment of the bonito fin can be followed further 
in the design of a bamboo lime box, also in ..the 
British Museum, in . which the fish., appear reduced 
to their lowest dimensions ; but in all of them there 
is a highly developed back fin. In,. these the design 
^ is 'a white fish on a shaded ground ; but if the design 
is reversed to become a shaded design on a white 
groimd, we get the motij^ provided by the radial bars 
' with elbows, of the .head ' ornaments. The design on 
the lime box, therefore, appears to explain that of 
the head ornaments and to afibrd another example 
of the tendency of life forms, simplified and repeated, 
to become geometrical. 

Evolution of the Sktsll in Horses 

The evolution of tlie skull in the Equidae is the 
subject' of two jDapers by Dr. .B. Cumming Bobb 
(J*. Genetics, voL 31, No. 1). By measurements of 
the skulls of various fossil and living horses, lie 
shows that increase in size from the 'Eoeene Hyra-^ 
cotheriuni, weighing perhaps 20 lb., to the modern 
Percheron weighing more than 2,300 lb., is accom- 
panied by progressive increase in the pre -ocular 
length. In titanothere evolution, on the contrary, 
the preponderance of increase has been in the post- 
ocular region. This continuous evolution in the shape 
of the horse skull is a concomitant of one hundred- 
fold increase in the weight of the animal. If the 
animal is as small as Hyracotherium, the facial index 
(face length/cranium length) is about 0*8. Mery- 
chippus and a Shetland pony are of larger but similar 
size, and have a facial index about 1»5. The law of 
relative growth will thus account for continuous 
change in the proportions of the skull, but size 
mutations may be required to explain the j^rogressive 
increase in the size of the animal. By measurements 
of foetal and post-natal stages in the development 
of the horse, Dr, Robb shows the same progressive, 
preponderance of the face, with the same .linear 
relationship between muzzle length and skull length.. 
The ‘orthogenetic’ trend in the evolution of the skull 
is therefore regarded as a direct result of the iii-„ 
creasing size of the ■ animal. Whether this evolii-, 
tionary increase in size, which is characteristic of so 
many animal groups, has been aided by natural 
selection, and whether it has been, determined by 
mutations in size genes, remains undetermined. 

The Gorgonid Family, Plexauridae 

In a series of three recent publications. Dr. G. 
Stiasny has made notable contributions to our know- 
ledge of the Gorgonacese. The major of these (Siboga- 
Expeditie, Monographie XII W, Leyden: E.' J. 
Brill, 1935) is a revision of the Plexauridse based 
not only on the^ Siboga material, Nutting’s original 
account of the Siboga Plexauridfe being insufficient, 
but also on other material in the possession of the 
Bijksmuseum van Natuurlijke Historie at Leyden, 
including two collections made by Prof. H. Boschma 
at the Tortugas and Bermuda in 1925, Seven new 
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Species and two new varieties are described, while one 
species receives a new name. There are many new 
records of distribution of both Indo -Pacific and 
. Atlantic species. Dr. Stiasny,; following ■ Prof. S, 
Hickson in this, deplores the lack of experimental 
data on the effect of environment on the form of 
Gorgonids. It is indeed more than time that 
systematists were not only able but also actually en- 
couraged to study their material, where possible, in 
the living condition. This necessity is borne out by 
the second of these communications {Zool. Anz., 
110, 1T9-190; 1935) in which Dr. Stiasny re- 

describes Briar eum arbestinum, Pall., the most 
abundant, and among the most thoroughly studied, 
of all West Indian Gorgonids. He was able to do 
this owing to the beautiful preservation of material 
collected by Prof. Boschma at the Tortugas. The 
polyps are much larger than previously described 
and the canal system different. The third paper 
(ZooL 109, 236-24:5; 1935) contains a short 

summary of the diagnostic features of the known 
species of the family PlexauridaB. 

Nerve Plexuses in Amphioxus 

Db. J. Boeke describes (Quart, J, Micr, Sci., 
77, Pt. IV ; 1935) a nerve plexus on the wail of 
the liver and adjoining parts of the intestine of 
Amphioxus, with numerous stellate ganglion cells, 
which may be compared with the plexus of Auerbach 
of the higher vertebrates. A layer of smooth muscle 
cells is present with which the processes of the ganglion 
ceils and the nerve fibres of the plexus are in con- 
nexion. Covering this layer of smooth muscle cells 
is a thin layer of connective tissue in which is foxmd 
a more delicate nervous plexus, analogous to the 
plexus of Meissner, connected with the first plexus. 
The nature of the synaptic connexions of the dendrites 
of the ganglion cells with the nerve fibres of the 
plexus is discussed. The author is of opinion that 
there is a true syncytial synaptic connexion ; he 
figures the synapses between dendrites of the ganglion 
cells and the nerve fibres, and states that there 
appears to be a real continuity of substance and 
especially of the neurofibrillar substance. He is 
totally against the presence at the synaptic junction 
of a dead intermediate substance of a sticky nature, 
as is maintained by some neuronists. The enteric 
plexus is connected by means of the visceral nerves 
and the dorsal roots with the central nervous system. 

New Pinnotherid Crabs 

New species of the genus Pinnixa are described 
by T. Sakai from Japan and by Steve A. Glassell 
from the Gulf of California (Science Reports, Tokyo 
Bunrika Daigaku, Section B, No. 29, Dec. 1934 ; and 
Trans. San Diego Soc. Nat. Hist., 8 , No. 5, March 
1935). The genus consists of 34 species, three of 
which are fossil, and the species are mostly commensals 
of worm tubes and are found abmidantly on the 
Atlantic and Pacific coasts of America, Only two 
have previously been reported from J apan, F. tumida, 
a commensal in the cloaca of Caudina chilensis, and 
P. penuUipedalis. A third species formerly thought 
to be P. oGcidentalis is now found to be new, and the 
author proposes for it the name P. rathbuni. He 
now adds two new species, P. halanoglossana, living 
as a commensal in misakiensis, and 

P. haematosticta, which was collected among dead 
shells. A key to all these species is given and a 
description of the new forms. The preliminary 


descriptions of P. ahhoti, P. fusca and P, felipensis 
by Mr. Glassell do not mention any hosts. Puller 
descriptions and figures will be published in his 
forthcoming partial revision of the genus. 

Propagation of the Hyacinth 

The Gardeners^ Chronicle of August 3 contains an 
interesting article on “British-Grown Hyacinths” by- 
Mr. D. E. Horton. Various aspects of the British 
trade in bulbs are reviewed briefly, but a large part 
of the paper is devoted to a description of methods 
of propagation of the hyacinth. The older method 
was to make three V-shaped cuts across the root - 
plate of the bulb, then place it in sand to callus, 
store it at a warm temperature with suitable humidity, 
when bulbils would appear at the bases of the scales. 
A newer method is to scoop out the root-plate with 
a special knife, and to follow with similar storage 
conditions. Scooping gives an average of 60-80 
bulbils per plant, whilst cross-cutting usually yields 
only about 20. Moreover, the scoop -formed bulbils 
make their own roots, whilst cross-cutting produces 
roots from the mother bulb. Commercial practice 
suggests, however, that it is best to scoop strong 
varieties and to cross-cut slower propagators. 

Longevity of Fungi 

An interesting paper by O. Winge and Aase Hjort, 
describing experiments on some ancient cultures of 
fungi, has recently appeared (0. R, Trav. Lab, Carls- 
berg, SSriePhysiologique, 21, No. 2, pp. 51-58, 1935, “On 
some Saccharomycetes and other Fungi still alive in 
the Pure Cultures of Emil Chr. Hansen and Alb. 
Klocker”). Winge used cultures 16-17 years old, 
whilst Hjort, continuing the same investigation, had 
cultures 31 years old. The Carlsberg Laboratory 
possessed the original pure cultures, and these have 
now been tested for vitality by the authors of the 
paper under review. The oldest living cultures, of a 
species of Zygosaccharomyces, date from 1886 — a 
span of forty -seven years, whilst Sacckaromyces 
Pastorianus and S. validua had retained vitality for 
forty-five years in 1934. Solutions of 10 per cent 
saccharose or beer wort were the culture media 
employed, whilst Pasteur flasks reduced evaporation 
to a minimum. 

Sediments in the Atlantic Ocean 

In the first part of “Die Sedimente des Aqua- 
torialen Atlantischen Ozeans” (Wiss. Ergebn. d. 
Deutschen Atlantischen Exped.auf dem Forschungs- 
xmd Vermessungsschiff Meteor, 1925-1927, 3, No. 3, 
Lief. 1. Berlin and Leipzig s Walter de Gruyter 
and Co.) an account is given by Dr. C. W. Correns 
of the methods of collecting the bottom samples, 
which were taken on a series of traverses between 
10° S. and 20° N., and of their examination both on 
board ship and afterwards. Estimates were made of 
the hydrogen ion concentration, carbonate, organic 
matter, manganese, titanium, iron and phosphorus, 
etc., as well as of particle size, and the comparison 
of the latter in fresh and preserved samples is par- 
ticularly useful. An account is also given of the use 
of X-ray analysis for the detection of the mineral 
constituents. The second part, by Dr. W- Schott, 
describes the distribution of the pelagic foraminifera 
in the surface waters and in the bottom samples. 
In the former, their distribution seems to be con- 
ditioned by the temperature and phosphate content, 
Stratigraphicaliy the cores show three layers. 
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distinguished by their Globorotalia menardii content, 
and probably deposited respectively before, during 
and since the last ice-age;' 

Water Exchange through the Straits of Dover 

Vaeiations in the exchange of water between the 
English Channel and the North Sea have a profound 
effect on the development there of young fish and of 
the planktonic animals on which fish feed. Dr. J. N. 
Carruthers has now published his second report on 
“The Flow of Water through the Straits of Dover 
as gauged by Continuous Current -meter Observations 
at the Yarn© Light-Vessel” (Min. of Agric. and Fish., 
Fish. Invest., Series II, 14, No. 4 ; 1935), which 
contains data for 1928-35. Considerable variations 
have been found in the average set of the current in 
different years and at different seasons. A marked 
loss of easting in the current distinguishes the last 
four from the first four years of the observations, 
and this fits well with other records of a change in 
the nature of the waters bathing the south and east 
coasts of Great Britain. Interesting relations have 
emerged between the Dover Straits current on one 
hand and the current round the north of Scotland 
and the success or failure of herring, plaice, cod and 
haddock year classes on the other. 

Ray Tracks in Photographic Emulsions 

H. J. Tayloe {Proc, Roy, Soc,, June 1) has in- 
vestigated the tracks of a-particles and protons in 
photographic emulsions, and A. Jdanoff (J. Phys,, 
June) has also worked on this problem. The tracks 
consist of developable grains, spaced a few microns 
apart, and are of length corresponding to the range of 
the particles in the emulsion. Taylor was able to 
obtain a special emulsion from Messrs. Ilford which 
was remarkably free from any background of spurious 
grains. With these plates, all the grains struck by 
an a-particle became developable, but only a pro- 
portion of those struck by a proton. The density of 
the grains along the track may be used to distinguish 
between proton and a-tracks. The plates were used to 
detect the H -particles knocked forward in neutron- 
hydrogen collisions, but Mr. Taylor thinks the uncer- 
tainties of the method do not allow it to be used for the 
determination of the distribution in detail of neutron 
energies. Jdanoff uses emulsions specially made to 
register H-particles and examines the tracks by a 
stereoscopic microscope method, which helps him to 
distinguish tracks from chance agglomerations of 
particles. He claims to be able to detect collisions 
and disintegrations, just as in the Wilson chamber. 

■The Oxide-Coated Cathode 

M. Benjamik, working in the G.E.C. Research 
Laboratories, Wembley, has investigated the effect 
of additions to the nickel cores on the thermionic 
emission from oxide -coated cathodes {Phil. Mag., 
July), and has found that some metallic additions 
can profoundly affect the emission. The proportion 
of added metal was of the order 0*5 per cent. 
Titanium was found to increase the emission, 
manganese and ii*on reduce it, while magnesium 
produces a temporary increase. It is suggested that 
the increase is brought about by the reduction of 
the barium oxide coating by the metal of the core, 
giving an increased concentration of active barium 
metal in the coating. This view is supported by the 
high emission obtained from a filament coated on 
a case containing the very potent reducer aluminium. 


■During the course of the measurements, it was also 
found that the, oxide -coated filaments fail to show 
saturation emission at very low ,, temperatures, and 
this phenomenon is correlated with the change from 
electronic to electrolytic, conduction through the 
coating as the temperature is lowered. In filaments ■ 
containing akiminium or titanium, the liiglaer barium 
concentration results in the electronic conductivity 
persisting to lower temperatures, and these filaments 
show saturation at lower temperatures ■ than a 
pure nickel filament. 

p-Glucosidase of Sorghum 

Although Emil Fisc,her regarded a- and g- 
glucosidases as two distinct enzymes, and this view 
is' supported by a number of recent observations, 
evidence may be found in the literature which 
suggests the possible identity of the two enzymes. 
Of interest in this connexion are the results of experi- 
ments on the p-glucosidase of Sorghum, sacckaratum, 
carried out by C. Antoniani (Rend. R. 1st. Lombardo 
Sci. & Lett., 68, parts 6-9). The P-glucosidas© ex- 
amined was obtained either by macerating the ground, 
germinated sorghum seeds with water in presence 
of toluene, or by extraction with ammo,nia solution, 
followed by purification with acetic acid and alcohol. 
The velocity of hydrolysis of cellobiose by the 
enzyme is at first greater than that of saliciii, but 
after 15 per cent of the substrata has been hydrolysed, 
the position is reversed. The action on salicin is 
somewhat retarded when glucose, but not when 
galactose, is added. It appears, from the results 
obtained, that the sorghum seeds contain an emiilsin 
devoid of p-galactosidase. 

Greenwich Catalogue of Stars 

The “Second Greenwich Catalogue of Stars for 
1925.0” has been published by H.M. Stationery 
Office. Part 1 contains the Right Ascensions and 
Decimations of 2,111 fundamental stars, observed 
during the years 1922 to 1930, reduced to the 
equinox of 1925.0, and Part II contains similar data 
for 10,584 stars in the zone -f 32° to + 64° observed 
in the same interval. In both cases,, Newcomb’s 
precession and Boss’s proper motions have been used 
in effecting the reduction to the adopted ecjuinox 
(that of 1925.0). The Bight Ascensions adopted for 
'the 'clock stars are those of the Greenwich observa- 
tions of 1915-1921., A correction to Newcomb’s 
equinox, namely, — 0*050^, has been adopted in 
forming the catalogue. Every catalogue star has 
been observed at least five- times in the period 1922- 
1930. The observations have been made with Airy’s 
transit circle, which itself dates from 1850, and is 
responsible for the earlier Greenwich catalogues 
which have been incorporated in the data for proper 
motion. Although the telescope is the same, the. 
modern observations are much more accurate on 
account of the application of the impersonal micro- 
meter. In computing the proper motions, a modern 
place has been found for each star by combining the 
two most recent catalogues of Greenwich (including 
the present volume), the Cape, and Pulkova. The 
star’s position for 1875.0 is worked out from the 
information ; available in eighteen catalogues, in- 
cluding earlier Greenwich catalogues, made about 
that time. The probable error of a proper motion 
varies from 0*001'' to 0*010" according to the number 
of observations that have been made at one observa- 
tory or another. 
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Chemical Industry in the United States 


P erhaps the most remarkable thing about the 
meeting of the American Chemical Society 
held in April last in New York, and widely heralded as 
the “Official Tercentenary” of American chemical 
industry, was the presence of more than 25 per cent 
of the very large membership, some 17,000, of that 
Society. No body in Great Britain can count on 
such loyal support, and it affords a fine illustration 
of that ‘working together’ spirit which is carrying 
the chemical industry forward, so far and so fast, in 
the United States. Naturally the fare provided was 
very varied, though by collecting the papers into 
appropriate groups, it was possible for those with 
similar interests to forgather. 

The social side was well to the fore, a feature 
being the replacement of elaborate and costly 
functions by a series of breakfasts, luncheons and 
dinners, arranged for the alumni of the numerous 
universities. 

^ The opportunity for propaganda was not missed, 
including on one hand addresses of a general or 
topical character delivered by the leaders of the 
industry, whilst the Press was supplied with a large 
amount of suitable copy portraying the popular 
aspect and utility of the work of the chemist. They 
do these things well in New York under the guidance 
of the veteran secretary, Mr. Charles L. Parsons, and 
it is probable that nothing was left undone to make 
the meeting a gigantic success. It is worthy of 
comment that all the meetings could be held in the 
Hotel Pennsylvania, whilst the many delegates could 


be housed there and in three neighbouring hotels, all 
connected by underground passages. 

Apparently the American chemical leaders are not 
afraid to criticise the administration. Mr. William B. 
Bell, president of the American Cyanamide Company, 
whose theme was “Recovery — by Alchemy or 
Chemistry”, claimed that there is too much Govern- 
ment planning and too much Government waste ; 
the one sound basis of industrial planning being that 
of purchase and sale, or profit and loss with no 
political interference or domination. A director of 
the Du Pont Company claimed that they are on the 
way to establish an American synthetic rubber 
industry, and that this has been made possible by 
the experience gained in the dye industry, which in 
particular must be in a position to expand quickly in 
a national emergency to make a variety of essential 
organic substances. 

Emphasis was also laid on the popular use and 
significance of vitamins, preparations containing such 
now having the third largest sale in the drug stores. 

As a novelty, it was proclaimed that young cereal 
grasses cut just prior to jointing have, when dry, a 
biological value many times that of the common 
vegetables and that men and women will be eating 
grass in the near future. 

Altogether as wide a range of subjects were dis- 
cussed as must have been dealt with in that famous 
conversation between the Walrus and the Carpenter 
-—“and why the sea is boiling hot and whether pigs 
have wings”. 


Third International Congress of Soil Science 


F ifty countries were represented among the 
four hundred delegates who attended the Third 
International Congress of Soil Science held in Oxford 
on July 30-August 7. The occasion afforded an 
unrivalled opportunity for discussing the many 
aspects presented by every problem in soil science, 
but differing widely according to the geographical 
region in which the problem is studied. One of the 
most urgent needs of the science is to break down the 
parochial barriers which necessarily limit the views 
of workers confined to one climatic or physiographic 
region, and faced with the whole -time task of 
economically justifying their existence. That 
parochialism exists was amply evident at the Con- 
gress, as also were the difficulties of overcoming it; 
but it was equally evident that the holding of an 
international congress is a practicable means of 
producing some kind of order among the conflicting 
theories held by the world’s most eminent pedologists. 

The discussions brought into prominence several 
new directions in which this young science is develop- 
ing. In the Soil Physics Section, the main interest 
centred round problems of soil moisture, and Dr. 
R. K. Schofield introduced a scale which precisely 
specifies the degree of wetness or dryness of a soil 


in much the same way that Sorensen’s 2 ^^ scale 
specifies the degree of acidity or alkalinity. The j^F 
is the (positive) logarithm of the amount by which 
the free energy of the water in the soil is less than 
that of water in bulk at the same temperature and 
external pressure expressed as the height in centi- 
metres of a water column. 1 cm. above a free water 
table is, therefore, ^FO while the ‘oven dry’ state 
is approximately pF7. The use of this scale enables 
a great mass of hitherto unrelated data to be welded 
together to make an orderly picture of aspects of 
soil moisture behaviour which are of special import- 
ance in irrigation. Dr. Schofield stressed the necessity 
of recognising hysteresis in the relationship of 
to moisture content, which he regards as due mainly 
to microplastic resistance to swelling and shrinking. 

In the Chemistry Section much attention was 
directed, as usual, towards the base -exchange 
properties of soil colloids, particularly from the 
mineralogical point of view. The structure of mont- 
morilionite and beidellite, as proposed by Hofman, 
Endell and Milne, was discussed, and Dr. C. E. 
Marshall showed that the apparent contradictions 
between their structure and the chemical formulae 
can easily be removed by considering the operation 
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of' certain replacements, alnminram' for silicoEi in 
beideliites, and magnesium for aluminium in mont- 
morillonites. Prof. C, H, Edelman proposed an alterna- 
tive explanation for the base -exchange properties of 
the clays, having special reference to halloysite, which 
he regards as having marked exchange properties. 

The Soil Fertility Section held a noteworthy 
discussion on the methods of estimating the manurial 
requirements of soils. Prof. E. A. Mitscherlich pre- 
sented the first results of a great co-operative in- 
vestigation, in which already 120 soils from different 
parts of the world have been studied, using more 
than thirty different methods. This investigation is 
a model of what can be attempted by international 
co-operation. Prof. O. de Vries surprised his hearers 
with an account of the number, running into tens 
of thousands, and the scope of the field experiments 
which have been made in the Dutch East Indies. 
Prof. B, A. Fisher followed this practical account by 
demonstrating the principles upon which the design 
of field experiments must be based if their results 
are to be of any real value. He made clear what is 
often overlooked, that accuracy alone is not enough, 
unless the degree of accuracy is also known. The very 
large number of papers dealing with the practical 
side of soil science which were presented to the Soil 
Fertility Section emphasised the dominating influence 
exerted on the development of soil science by modern 
economic conditions. 

This was also apparent in the Soil Classification 
and Genesis Section. Hitherto the chief object of 


■this section has been to establish , an ' objective basis 
for soil, taxonomy, but the, principal matter discussed 
at Oxford ■was land,, rather^ than soil classification. 

' An excellent series of ' papers ' described the , methods 
adopted, with special ' reference to land settlement 
plans, in the United States, Canada, Germany and 
Hungary. Aims and methods differ widely in, different 
countries, and are influenced by modern political 
trends towards national agricultural planning. The 
results can scarcely ., be regarded as objective, but 
they afford an illustration of: the . way in which an 
adolescent scie,nce may become i,nvolved with a 
transient political economy. That soil science has 
. become a junior and sometimes fortunately forgotten 
servant of politics is recognised by research workers 
striving in many countries to make bricks without 
straw^ — to produce flie practical results demanded of 
them with insufficient knowie^dge of t.lie fundamental 
nature of the soil. Spectacular successes are still 
occasionally obtained (though none was described 
at the Congress) by applying the principles of pure 
chemistry, physics and biology to soil problems, but 
the field for such successes is narrowing rapidly, and 
it seems as if the next real step forward i,n either 
pure or applied soil science must be awaited until 
conditions allow research workers to reason out their 
problems from the beginning instead of from tiie end. 

. The general impi*ession left by the Congress was that 
practice has outstepped theory, and that there is 
little immediate likelihood that tlie discrepancy 
between them will be reduced. 


The Radio Exhibition at Olympia 


A VISIT to this year’s Badio Exhibition at 
Olympia, organised by the Badio Manu- 
facturers’ Association, gave the impression that the 
broadcast receiver industry is at last beginning to 
outgrow its somewhat hectic childhood days, and is 
settling down to a policy of steady progress and 
development. On this occasion, the show was con- 
spicuous by the almost complete absence of those 
‘epoch-making inventions’, which in the past have 
involved the coining of new and wonderful names and 
the development of complicated valves, in an attempt 
to improve what has so often been termed ‘perfect’ 
reception. 

The receivers exhibited fall approximately into 
three fairly distinct classes. The first involves the 
modest set of three or four stages with straight 
amplification at radio frequencies, at a price ranging 
from about five guineas. The second class includes 
the more elaborate supersonic heterodyne receiver, 
which combines the advantages of greater sensitivity 
and selectivity, and which in table and console models 
can be obtained at prices from ten or eleven guineas 
upwards. The third involves the incorporation of 
this receiver into the modern radio-gramophone 
which, in its more ambitious examples, commands a 
price ranging from twenty -five to well over a hundred 
guineas. While all these types of receiver have been 
available in previous years, the present display 
showed that the designers and manufacturers are 
overcoming the difficulties, technical and otherwise,^ 
which they have hitherto experienced in the mass- 


production of a rather complicated piece of radio 
apparatus. All but the simplest sets now incorporate 
such features as second-channel suppression, auto- 
matic volume control and some device to simplify 
tuning ; while, from the musical listener’s point of 
view, a welcome advance is the mcorporatio,n of 
variable selectivity in the better-C4lass receive:rs. The 
general listener is not seriously interested in w.ave- 
lengtlis, and to meet this point, it was noticed that 
there is an increasing tendency on the part of manii-, 
facturei’s to engrave tuning dials with the names of 
broadcasting stations. While also some firms have , 
made a commendable effort to provide enlarged and 
improved scales, the indications of w,hich can be read 
at a glance, in some cases a reminder wvoiild appear 
to be justified to the effect that the ordinary listener 
is not usually equipped with a pocket magnifying 
glass. Such a reminder is becoming increasingly 
necessary now that several receivers are provided 
with one. or two short-wave ranges,, in addition to 
the medium and long -wave ranges. This provision 
■is a welcome addition to this year’s sets, and indicates; 
an increased tendency to listen to programmes 
emanating from stations outside -the .continent of 
Europe. 

A feature' of the exhibition, which is perhaps some- 
what . significant, was .the almost entire absence of 
any reference to television. One or two firms showed 
components specially designed for use on ultra-short 
waves in anticipation of experimenters’ requirements, 
especially when a television service is commenced on 
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wave-lengths less than ten metres. On the whole, 
however, it was evident that the industry desires to 
remove from' the minds of the public, any tendency 
to delay the purchase of a new receiver on account 
of the inauguration of a television service in the 
future. It is imlikely, of course, that this service will 
in any way affect the us© mad© of the ordinary set 
for the reception of sound programmes. 

Another noteworthy and very recent development, 
shown for the first time at a radio exhibition, was a 
series of midget valves, about two inches or less in 
length and half-an-inch in diameter. These valves 
have now been placed on the market and are supplied 
in patterns of the triode, screen-grid and pentode 
types, with characteristics comparable with those of 
ordinary commercial valves. They are of very robust 
construction and are supplied with neat bases of 
either bakelite or steatite, the latter being specially 
suitable for the application of the valves to ultra- 
short wave working. Valve-holders are also available 
in either material. The production of these valves 
has given an impetus to the development of midget 
receivers, several t^T>es of which were displayed at 
the exhibition. One ease is literally a pocket receiver, 
its dimensions being 6 in. X 4^ in. x 1| in., and its 
weight 2 lb., complete with all batteries and frame 
aerial. This set is used with a single telephone 
receiver and is claimed to have a normal receiving 
range of 50-100 miles on the medium wave broad- 
casting band. It is known that such receivers have 
been in use by police forces for some time ,• but they 
have not hitherto been generally available to the 
public. Another receiver, employing four midget 
valves, weighs 9 lb., and its dimensions are about 
9 in. square by 5 in. deep. This contains its owm 
frame aerial, batteries and loud speaker, and since 
in size and appearance it is much like a box camera, 
it offers a new conception of the term ‘portable 
wireless set’. 

Headers of Natube who are interested in obtaining 
further information on any items mentioned above 
or other matters covered by the Radio Exhibition 
will be assisted by reference to the Exhibition 
numbers of the Wireless World or World Radio 
^issues dated August 16 and 23 in each case). 


The State of Flowering known as 
Angiospermy 

U NDER this title, Prof. J. McLean Thompson 
makes a very interesting contribution .to 
current speculations as to the nature of the carpel 
(Publ. Hartley Bot. Laboratories, No. 12, University 
Press of Liverpool, 1934). His views are based 
mainly upon developmental studies and close ■ com- 
parative studies of types within a limited range of 
affinity. These are sound grounds upon which^ to 
base morphological conceptions, and they require 
careful consideration, even if at first view they run 
directly counter to many popular conceptions. 

The flower is regarded essentially ' as an axis of 
limited growth with a potentiality to produce sporo- 
genous tissue. This growth centre earlier was vege- 
tative, and the " transition to : sporogenous growth 
activity is indicated by the transitional region of 
bracteoles, sepals, etc. ; similarly, the zone between 
two types of heterosporous tissue may be marked 
by carpellary structures bearing anthers ; the 
essential fact is the tendency to bear sporogenous 


tissue upon . an axial emergence which may take 
various forms, 

A series of mohocotyledonous, forms with, uiferior 
ovaries is studied, with the result that no ground is 
found in their development for the. view that the 
placentae should be regarded as the ingrowths of the 
walls of sunken carpels. Rather there is extensive 
toral growth that gives an ovary wall ; on the inner 
rim of this are outgrowths, of which nutrition, is often 
defective and which maybe interchangeably style, or 
staminode. 

In the same way, a study of the superior apocarpous 
gynaecium in the Ranunculaoeae suggests that the 
follicle is to be regarded as a toral upgrowth, after 
apical growth of the axis has ceased, which links 
together several associated primordia of a complex 
spiral phyllotaxiSj primordia which lower on the axis 
would bear anthers and now are associated in the 
production of ovules. Bimilarly, the carpels of the 
Ranunculus flowers are the upper members of 
orthostichies which lower on the axis are represented 
by stamens ; these upper members are essentially 
sporogenous, and in their central position bear 
ovules. 


Educational Topics and Events 

Db. Nicholas Mubbay Btjtlbb’s report for 1934 
on the Carnegie Endowment for International Peace, 
Division of Intercourse and Education, is a very 
interesting record of extensive and carefully organised 
propaganda in the United States of America, in 
Europe, in Latin America and in the Orient. In the 
United States, the Endowment’s doctrine of inter- 
national co-operation as the normal method of 
conducting world affairs in lieu of the rule of force 
finds ready acceptance in universities and in. educa- 
tional circles generally : the difficulty is how to 
reach the people whose opinions have decisive weight 
when it comes to divisions in Congress and Senate. 
The 36 Senators who on January 29, 1935, voted 
against the ratification of the World Court Protocol, 
so that the affirmative majority fell short of the 
requisite two -thirds, prevented their Government, 
the report points out, from co-operating effectively in 
an important application of this doctrine — a heavy 
responsibility. International relations clubs, which 
are groups of students meeting regularly with a 
faculty adviser, increased during the year in uni- 
versities and colleges on the United States by 53, 
making a total of 523. In addition, the movement 
extended to high schools, in which more than a 
hxmdred clubs have been established. The Endow- 
ment co-operates by presenting books and other 
material with the object of giving that background 
of facts which will enable students to read more 
understandingly the international news and exert a 
wider influence after leaving school and college* 
Outside the United States, 130 such clubs have been 
formed during the past four years in 29 countries, 
among which the only European countries are 
Bulgaria, Great Britain and Greece. Among publica- 
tions for which ' the Endowment is responsible are 
“International Conciliation” and “L’esprit inter- 
national”. The , work, of the Division in Europe is 
conducted from Paris (173 Boulevard St. Germain) 
by a Directeur -Adjoint with the help of a committee 
representing Austria, Belgium, Prance (3), Germany,, 
(2), Great Britain (2), Greece, Hungary, Italy (2), 
Spain and Switzerland. 


BomisroE versus superstition, .in China has not the 
news-value of the wars of; the,, war-lords^ but it is- a 
conflict of which tiie issues 'are probably of far 
greater moment. A letter from Peiping- ■ Union - 
Medical College published in School and Society of 
March 30 gives some idea of the- strengtli of the 
defensive positions.wMch bar the progress -of Western 
science in that country. Every year a considerable 
number of natives of China graduate at universities 
in Europe and America and return to their native 
land with the object of entering upon the practice 
of medicine or engineering or whatever other pro- 
fession they have been qualifying themselves for. 
Provided they are content to settle in one of the 
coastal cities, they have every prospect of establish- 
ing themselves in lucrative and honourable positions, 
in which they will have ample scope for demon- 
strating the value to the community of their newly 
acquired Western knowledge and training. But once 
they venture into the interior of China, they find 
themselves up against the most baffling obstacles. 
Their attempts to apply scientific methods are met 
with distrust, contempt and ridicule; a mass of 
deeply entrenched vested interests is stirred into 
activity ; they find their plans thw^arted by intrigues 
and their young enthusiasm speedily evaporates. For 
in the majority of cases, such students get their first 
effective contact with Western ideology when they 
are already about sixteen years of age and con- 
sequently they suffer, on repatriation, from “a basic 
lack of confidence in the fundamental truth of that 
which they have learned abroad”. There has been 
little or no common ground between the culture 
absorbed in childhood and the new culture, with its 
radically different modes of expression, picked up in 
the West. For the moment, the situation is not 
encouraging for those who have striven to provide 
a nucleus of foreign -trained Chiaese with whose help 
China could learn to help herself. 


the valley, dammed up the Htrfmiri which rau1 
it, ^ until it had acr|uired siifiifdent force to driv 
before it the ^vhoie rruiss of earth find rocks into 
bed of the Rhone, the coiim* of which became s'^ ' 
completely barnMi as to clr\’ up all !i«‘Iow it and 
convert the upper part of its riig^eci and rockv 
course iiUiMi sort of teinpora^ry hiko, . . . It was not 
known that any li\-es had been lost, hut the passam 
across the Alp:^ by the great Sinipioii road was foy 
a timi‘ cut off. An attempt was iimnediately begun' 
to reopen the eeanmuineut ion by a t**niperary road 
which was to describe a ct>^^idera.ble circuit’^'' 
(*■ Annual Register'd) 


The Yaguartindi 

“This beautiful spt‘cies of/fdban known only to 
natimalists by the dt^scaaption of it bv Azara in bh | 
travels in South America,” it is rem-jrded in Tk I 
Tmies of August 27, 1835, been brought for the ’ '| 
first time to tiiis (‘oiintry, and arrived last week in f 
the Louisa Baihu' from fhiiaua. It belonged to I 
Mrs. Alboua, attd has been presiatttMi by Ikt to the I 
Surrey Zoological (Janhais, Its gameral form and 
character stnjngly restunhie thi>s{‘ of the puma, but I 
having tho limbs more sleiider in ]>roportion to its I 
size, the head more ]'>ointed. th(‘ strength of the | 
jaws and teeth proport ionately hess, anti the tail one- f 
third of the animars own length. ... It is an in- 
habitant of the (k‘ep ivet'sses t>f the forests of Para- 
guay and Guiana, tdimhing fr(H*s rt‘adily, and preying 
upon monkeys ami small !)irds, but will bokily attack ■ 
large qua<lrupt‘tis. Its possession will ftnun a valuable . 
addition to our knowledge c>f the history of this 
genus of animal.” 


r 


Science News a Century Ago 


Memorial to Watt at Greenock 


The issue of The Times of August 24, 1835, 
reported : “The Committee appointed to conduct the 
erection of the Watt monument and public library 
at Greenock have with the approbation of the 
Provost and magistrates of Greenock, and the most 
worshipful the Provincial Grand Master for Renfrew- 
shire resolved that the foundation stone of the 
monument be laid with masonic honours on Tuesday, 
25th inst. The mason lodges, corporate bodies and 
trades desirous of doing honour to the memory of 
Watt, in his native town, have determined on a 
public procession and the necessary arrangements 
are : being made.” 


Halley^s Comet seen in England 

^ Halley’s ^ Comet wm first seen i'li England by 
Sir James South at Kensington, and then by the 
Rev. T. tJ. Hussey at Hayes Rectoiy. On August 
31, 1835, The Times contained the following note ; 
“Halley’s Comet. Royal Observatory, Greenwich, 
Aug. 28. At 14 h. 7 m. 35.6 s. mean time, the right 
ascension of the comet w^as observed by the five feet 
, --equatorial to be 5h. 47 m. 42.1s. and declination"^' 
24 deg. 25m. 33 s. north. It appeared very faint,” 


FalPC;^^® Dent du Midi - 

On- 1835, “A consideraby xiortion of 

the prin'S^'^ of the Dent du Midi, one of the 
^ ^ of Mont Blanc, fell with a tremendous 


great spurs' 


crash into narrow valley ^ situate about 

a league to of St. Maurice on the road 

to Martigny. ^ 

in the ySar 1818 lese than 400 houses were 

washed away. In |is recep mstance the peak m 
its fall carried with t ® «P 


The Steamships of Great Britain 

. TRMMechmiics^ Magazine of August 20, 1835, gave , 
some interesting particulars of th<‘ number and size 
of the steam vessels in Great J-hitaiii, and the ports 
to which they belonged. The figures had been taken j 
from a return recently made to Parliament. The | 
total ^number of steam vessels registm'ed in Great i 
Bntain was 397 with a total tonnage of 36,849 tons. 
Tiere were 84 steam vessels not registered, and 46 
under construction. Of the ports, London w-as at the 
head of the list with 98 vessels of 11,785 tons and 
(das^gow second with 56 vessels of 5,298 tons. 

ihe SIX largest vessels at the time were : Monarch '■ 
M London, 587 tons; City of Aberdeen, 384 tons; 
^tmdee of Dundee, 399 tons ; City of Hamburgh, 
380 tons ; Perth of Dundee. 399 ton.s ; John Bull 
ondon, 398 tons. The registered tonnage, it 
was explained, was only about one third of the tonnage 
by admeasurement ; and it was estimated that the ! 
aggregate tonnage of the steam vessels of Great 
was about 100,000 tons. The sailing ship 

about 3.WO OM ton?” 
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Societies and Academies 

-'Paris': '■ 

Academy of Sciences^ July I {G.R„ 201, 1-104). 
Louis Blaeinghem : The duplication of the flowers 
of the wallflower (Gheimnthus Gheiri), Jean Key : 
The, energy .yield of thermo -compressors.,' Definitions 
and values. . The efficiency of a thermo-compressor 
can be defined in six w^ays, all rational. The values 
differ, and if the compressor is bought under 
guarantee, the exact ' definition of field must be 
specified. H. Grua'elle and Charles , Poisson : 
The magnetic anomalies of the crystalline massif of 
Madagascar. The magnetic ■ survey . by E. Colin 
between 1901 and 1906 gave magnetic charts' of 
great complexity due to the presence of anomalies. 
These are now showni to be very local and are mainly 
due to the presence of magnetite in certain of the 
underlying rocks. Andre Carrel and Charles A. 
Lindbebg : The culture of entire thyroid glands. 
The thyroid gland, wnth its epithelial cells, its con- 
junctive tissue, arteries and veins, continues to live 
for at least 20-30 daj^s under the conditions descidbed 
in these experiments. Its structure, the structure 
and activity of its follicles vary rapidly with the 
chemical composition and the physical and physico- 
chemical conditions of the liquid circulating in the 
vessels. Walter S. Adams was elected Correspondant 
for the Section of Astronomy in succession to the late 
F. Goiinessiat. Pierre Daure : Kemarks on the 
validity of statistical conceptions applied to social 
phenomena. Garrett Birkhoff : Discrete spaces. 
Kaymond J acques : Certain systems of partial 
differential equations. Alfred Rosenblatt : The 
Green’s function of a limited domain of Euclidian 
space of three dimensions. M. Krein : ‘Charged’ 
integral equations. W. B:kE5E:A : Multiply monotonic 
polynomials which deviate least from zero. FrediIiric 
Roger : Some metric applications of the idea of the 
bilateral contingent. Lars Ahlfors : The type of a 
Riemann surface. Albert Toussaint and Miroslav 
Nenadovitch : Contribution to the study of certain 
rigid biplane cells of finite span. Maurice Denis : 
Contribution to the experimental study of sustaining 
wings at large incidences. E. M. Antoniadi : Recent 
observations of the planet Mars with the 83 cm. 
telescope of Meudon observatory. The appearance 
of Mars shows no great difference from that shown 
in 1933, Details of the observations are given. 
Fr:ederic Marguet : The curve of equal azimuth 
and its use in navigation. Georges Allard : Statis- 
tical mechanics and the equilibrium of radiation and 
of matter. Andr:6 L:6AUTii : The measurement of 
the surface tension of viscous substances such as tars 
and bitumens. Studies of the capillary tube method, 
paying special attention to the time necessary to 
attain equilibrium, one bitumen requiring 360 hours. 
Discussion of the causes of the large divergences 
between , the results . obtained by this and by ' other 
methods. Claude Charmetant : The electrolysis' of ■. 
nickel and cohalt chlorides in solutions of mixtures 
of Avater and ethyl alcohol. Hubert Forestier : 
Magnetisation at a high temperature of ferromagnetic 
powders. Powders (precipitated ferrites, oligist)' 
heated to the temperature of the .Curie point and 
cooled in a magnetic field showed residual .magnetism. 
This is now shown to depend on three fundamental 
factors, strength of the field, fineness of the grains, 
and the crystalline structure. Nicolas Szulc : Study 
of the structure of the electric arc.. From the results 


of the experiments described it is concluded that 
the electric arc is divided into two parts : a conduct- 
ing part where the electrical energy is partly used in 
producing dissociation of exothermic compounds arid 
the formation of endothermic compounds, and a 
slightly conducting part where exothermic compounds 
are formed. Hua-Chih Cheng and Jean Lbcomtb : 
The modes of vibration of the 1,2, dihalogen deriva- 
tives of ©thane. The results tabulated are based on 
Raman spectra and maxima of infra-red absorption, 
Michel Duffieux : The phosphorescence of nitrogen 
peroxide. The intensity of the bands of the second 
positive group of Na* St^iphan Pbocoriu : The 
depolarisation of light by colloidal solutions, by 
crystalline precipitates and by solid deposits on glass. 
Maurice Lucas: The variation of the length of 
cement as a function of the hygrometric state of the 
air. The experimental results are given graphically 
in three curves, showing the change of length as a 
function of the weight of water absorbed, and as a 
function of the hygrometric state of the air, and the> 
change of weight as a function of the hygrometric 
state of the air. Jean Molnar : The physicochemical 
properties of picric acid in the pH scale. The experi- 
mental results can be explained on the hypothesis 
that picric acid passes through seven molecular forms 
with changing pH. Pierre Jolibois and Francois 
Olmer : A new method of catalysis. Application to 
ammonia. AndriS Michel and Andre Girard : 
Thermomagnetic analysis as a means of proving the 
existence of weak solid solutions of the oxides of iron. 
F. Bourion and E. Rouyer : The cryoscopic 
determination of the total hydration of the ions of 
magnesium chloride. Jean Bureau : The system 
calcium nitrite, water. Mlle. Marie Falinski ; 
The increase in the rotatory power of mannite by 
zirconium salts in aqueous solutions. Marcel 
Patry ; The telluric acid group. Nomenclatures. 
T. Karantassis and L. Capatos :• The complex 
iodine compounds of divalent germanium. Obeste 
Miller and Leon Piaux : The Raman spectra of 
meta- and pam -dimethyl cyclohexane cis and trans 
isomers, and of l,l,dimethylcyclohexane. Constan- 
tin Gheorgiu and Mlle. Lucie Manolescu. 
Heteropolar combinations : complex salts of silver' 
and mercury with 2,thio-4-hydroxy-l,2,3,4-tetra- 
hydroquinazoline. Charles Lapp : The specific 
rotatory power of salts of qiiinine, quinidine, cin- 
chonine and cinchonidine. Paul Brenans and 
Pierre Larivaille : lodo-m-nitrophenols. Edmond 
Bocquieb : The existence of a group of large fossil 
cavities of the Monasterian epoch on the coast of 
Talmondais (Vendee). V. Babet and Raymond 
Furon : The continental post-Hercynian formations 
of the west of Africa (western Africa and equatorial 
Africa). Maurice Gence : The bases of the Klippes 
of Etienne-Encauron, to the north of Sainte-Baume. 
Georges Denizot ; The successive tectonic phases 
in the neighbourhood of Marseilles. Pierre Ubbain : 
The separation of the various constituents of marls. 
Louis Dangeard ; The black Eocene clays of the 
Londe forest (Lisieux geological sheet) containing algse 
belonging to the genus Botryoeoccus. J. Legendre : 
The maritime mosquito. Boris Ephbussi and G. W. 
Beadle : The transplantation of the imago discs in. 
Drosophila. Louis Cotoni and Jacques Pochon : 
The application to antistreptococcic sera of a new 
method of titration by the neutralisation of the anti- 
bodies tn vitro. Radu CoDREANU : Malignant neo- 
plasis in the hsemocoele of Ephemers under the action of 
Symbiocladius rhithrogenae, a Cliironomid ectoparasite. 
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Cape Town 


. Royal Society of South Africa? June 19. ■ M. Bindl 
and M. , L. Sambo; The alkaloids of Btrychnos 
Hmningsii (3). Isolation of a second crystalline 
alkaloid. ' : On the basis of a large number of 
analyses of the crystalline alkaloid isolated both by 
the authors and by the firm of E. Merck, of Darm- 
stadt, Germany, the formula 022H25N2O4{OCH3) is 
ascribed to this compound. This formula differs from 
the one previously suggested. The alkaloid is prob- 
ably phenolic. The crude alkaloid is accompanied by 
very small quantities of a second alkaloid, -which can 
be removed by eontinuous percolation with ether and 
purified by high vacuum sublimation. Analyses 
suggest a formula differing from that of the first 
orystallui© alkaloid by an increment of CH 2 . The 
likelihood is that the two alkaloids are the mono- 
methoxy and dimethoxy derivatives of the same 
mother substance. There is also evidence of the 
presence of a third crystalline alkaloid. J. L. B. 
Smith ; The genus Tripterodon, Playfair. The fish 
Triperodon, the anatomy of which and taxonomic feat- 
ures have hitherto been inadequately studied, has been 
investigated. Morphologically it appears that it 
should be included in. the family Platacidae, J. 
BtJBTT Davy : Taraxacum magellanicmn. Comm., in 
South Africa. S. Biesheitveu : The nature of 
temperament. The behaviour qualities grouped 
together under the heading of temperament have 
been reduced to three distinct units, for each of 
which a psychological explanation has been found. 
The relationship of these fundamental factors to 
environmental infiuenees and organic processes has 
been tentatively determined, B. S. Adamson : Note 
on the stem structure of Boscia rehmanniaria. Pest. 
The old stems have anomalous secondary thickening 
with successive extrafasoicular cambia. These arise 
as separate portions and develop tissues both centri- 
fugally and eintripetally. The centrifugal growth 
is much greater than the centripetal. 

Geneva 

Society of Physics and Natural History? June 20. M. 
Gysin : The copper minerals of Kinsenda (Belgian 
Congo) (3). On the presence of a hypogene covelline 
and a supergene covelline. The author describes two 
varieties of covelline observed in the copper minerals 
of Kinsenda. The first variety forms lamellar in- 
clusions in bornite, which start from the (100) 
cleavages to develop in the octohedral (111) direc- 
tions ; it is of hypogene origin. The second variety, 
of supergene origin, forms large tufts which spread 
over outside the grains of chalcopyrite and of white 
chalcosine, following generally the sphenoidal octo- 
hedral directions of the two minerals . Th . Hiller : 
(1) Contribution to the study of opaque minerals by 
the methods of impressions. Improvement in the 
technique of electrolytic attack. The author describes 
a teehiiique for etching electrolytically and then 
taking a chemical print of the grains of isolated 
minerals in the gangue. This method allows opaque 
conducting minerals, completely refractory to 
ordinary chemical reagents, to be attacked, and 
shows their principal elements without destroying 
the specimens. (2) The determination of some 
linneites of Northern Rhodesia and Katanga by the 
method of imprints. The author describes the 
chemical reactions utilised for identifying cobalt and 
some linneites with polished surface by the 
method of imprints. The simultaneous presence of 


these two elements is a. character peculiar to liiincfite, 
and this permits its differentiation , from, a, series of 
optically analogous mmerals. , , P.. Wenger, Ch. 
CiMEEMANN and MLLE.,NyszBWiANSKA : The micro- ' 
estkoation of cadmium by means of oxy quinoline. 


Forthcoming Events 

marked with an asterisk , are open the puhlicl 
Sunday? August 25 

British Mitseto (Natural History), at 3 and 4.30.- 
Miss M. H. Smith,; “Fish and Whales”.*' 


Imrerial Botanical Conference, August 27-30. To 
be held .in th© rooms of th© Lianean Society, Burlington 
House, London, W.i. ' ,, ’ 

August 28. Sir Arthur Hill t Presidential address. 


Official Publications Received 

Great Britain and Ireland 

London Shellac Research Bureau, Technical Paper Ho. 3 : Funda- 
mental Physical Properties of Lac. Part 1 : Mechanical Properties. 
By Dr. Lai 0. Vemiaii. Pp. 38. (London : J.ondoii Shellac Research 
Bureau.) 

Seale-Hayne Agriculture College : Department of Plant Pathology. 
Eleventh Annual Report for the Year ending September 30th, 1934. 
(Pamphlet Ho. 44.) Pp, 69. (Hewton Abbot : Seale-Hayite Agricul- 
tural College.) 

Force and Youth. By Lord Davies. (Hew Coi:umonwe.alth Pamphlets, 
Ho. 9.) Pp. 10. (London : The Hew Commonwealth.) 3d:. 

Rothamsted. Experimental Stetson, Harpenden. Report for 1934. 
Pp. 259. (Harpenden : Rothamsted Experim.ental Station.) 2$, U. 

Ocher Countries 

Bulletin of the Micliigan College of Mining and Technology. Hew 
Series, Vol. 8, Ho. 3 : General Information for the Year 1935-1936. 
Pp. 164. (Houghton, Mich, : Micliigan College of Mining and 
Technology.) 

Proceedings of the United States National Museum. Vol. 83, 
Ho. 2977 : Parasites of Fishes in Galveston Bay. By Asa C. Chandler. 
Pp. 123-157 -{-plates 6-12. Vol. 83, Ho, 2978: On the Eeptiiia of 
the Kirtland Formation of Hew Mexico, with Descriptions of Hew 
Species of Fossil Turtles. By Charles W. Gilmore. Pp. 159-188 -f 
plates 13-18. (Washington, D.C. : Government Printing OfBce.) 

University of Illinois : Engineering Experiment Station. Bulletin 
Ho. 270 : Laboratory Tests of Three-Sxmii Reinforced Concrete Arch 
Bridges with Decks on Slender Piers. By Prof. Wilbur M. Wilson 
and Raljili W. Kluge. Pp. 134. 1 dollar. Bulietin Ho. 273 : Mechanical 
— Electrical Stress Studies of Porcelain Insulator Bodies. By Prof. 
Cullen W. Parmelee and Prof. .Tolin O. Kraelienbuelil. Pp. 72. 75 
cents. (Urbana, 111. ; University of Illinois.) 

Baltic Geodetic Commission. Special Publication Ho. 4 : Re- 
measuring of the Base Lines of Lolland and (hand in tine Year 1933. 
By Ilmari Bonsdorl!. Pp. 36. ' (Ilelsin'ki : Baltic Geodetic Goinmission.) 

Suomen Geodeettiseii laitoksen Julkaisiija. Ho. 21 : Zwei Aiisgleich- 
ungen des grossen sudilnnischen Dreieckskranzes. Von V. R. 
Orlander. Pp. 66. (Helsinki : Finnischen Geodiitlschea Institutes.) 

The Journal of the Shanghai Science Institute. Section 3, Vol. 2 : 
Bibliographical Introduction to the Study of Chinese Insects, By 

YosMo Ouchi. (Entomological Report Ho. 1.) Pp. iii +533. (Shanghai : 
Kelly and Walsh, Ltd, ; "Tokyo : Maruzen Co., Ltd.) 5 M. dollars. 

Expedition Antarctique Beige. Rdsnltats dii voyage de la Belgwa 
en 1897-99 sous le comrnandement de A. de Gerlache de Gomery. 
Rapports scientifiques. Zoologie — Oligoch^tes. Par Dr. L4on 

Cemosvitov, Pp. 11. Zoologie — Pycnogonides. Par Dr. Louis Giltey. 
Pp. 16. Botaniqiie — Observations sur des Algues. Par E. de Wiide- 
man. Pp. 47.. (Bruxelles; Musee Royal d’Histoire Haturelle.) ■ ■ 
The Currents in the St. Lawrence Estuary, Ste. Anne des Monts 
to Father Point, 1932-1933. Pp. 42+3 plates. (Ottawa: Canadian 
Hydrographic Service.) 

Sudan Govermnent. Annual Report of the Gezira Agricultural 
Research Service for the Year ended Slst December 1934 relating to 
Experimental Results obtained in the Season 1933-34. Pp. xi+170+ 
14 plates. (Wad Medani : Gezira Agricultuxal Research Service.) 

Department of Agriculture : Hew South Wales. Science Bulletin, 
Ho. 46 : Plant Diseases recorded in Hcav South Wales. By Dr. R. J. 
Hoble, H. J. Hynes, F. C. McGleery and W. A. Birmingham. Pp* 
47+1 plate. (Sydney: Govermnent Printer.) 

Report of the Aeronautical Research Institute, T6ky6 Imperial 
University. Ho. 122 : On the Wall Interference of a Circular Wind 
Tunnel. By Kwan-ichi Terazawa. Pp. 75-Sl. 15 sen. Ho. 123 : On 
the Smokeless Zone around a Heated Platinum Ribbon. By Syuzo 
Miyake. Pp. 83-106 + 7 plates. 40 sen. Ho. 124 : Psychologische 
Untersucliung iiber den zeitlichen Verlauf der Einflusse des niedcres 
Luftdracks. Von Yenziro Awadi und Timeo Toyohara. Pp. 107-123. 
35 sen. (T6ky6 : Kogyd Tosho Kabushiki Kaislia.) 
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Science and Leadership in Industry 


T he industrial position of the north-east coast 
of England has been built up on the four 
basic industries of coal mining, iron and steel 
production, shipbuilding and ship-repairing, and 
marine and general engineering. These four in- 
dustries are among those most severely hit by the 
post- War depression. The report on the industrial 
survey of the area conducted in 1931 for the Board 
of Trade by Armstron'^Coilege, Newcastle-upon- 
^^^^ywT'Stated that the problem facing these in- 
dustries was one of the scaling-down to meet a 
diminished demand which is likely to be permanent, 
but suggested that with enterprise the north-east 
coast should retain its pre-War proportion of the 
total output of the whole country. 

The report recognised, on the other hand, that 
there was little prospect of increasing that pro- 
portion, but pointed out that this depended on 
the amount of initiative shown by the industrial 
leaders in the area. This emphasis on leadership 
was repeated throughout the report. Development, 
it insisted, depended largely on the adaptation of 
existing works to new needs and new conditions ; 
the industrial future of the area depended in the 
main on its own business leaders. Wherever possible 
they must call in science to tliehr aid. In agriculture, 
as in industry , what was needed was the willingness 
: and ability to appreciate new ideas, to adopt new 
: miethods'^ to try out new enterprises. 

Memoranda contributed to the . report cited 
examples of recent failures of industry in this area, 
particularly chemical., industry, to meet .these 
, needs and to provide, a broad and enlightened 
scientific leadership backed by adequate research. 
As example, reference was made to the failure of 
the Newcastle Chamber of Commerce to grasp the 
opportunities afforded by such developments as 


the manufacture of acetic acid and acetone, or the 
rayon industry, the synthesis of methyl alcohol 
and of liquid fuel from coal, all of which have since 
reached commercial production outside the area. 
The opinion was also given that the attitude of 
the shipbuilding industry towards research was not 
so favourable as it should be, and doubt was 
expressed as to whether without attention to 
research this industry would continue to lead the 
way. Prof. H. V. A. Briscoe insisted on the necessity 
for scientific invention and discovery to take the 
place that mechanical invention formerly held, 
and asserted that the chief hindrance to develop- 
ment lay in the fact that, in general, the directors 
and executive officials responsible for the policy 
and organisation of industry were unable to under- 
stand or appreciate scientific matters and methods, 
whether in technical manufacture or commercial 
operations. Because they did not really know or 
understand the basic scientific principles which 
underlie their operations, business men did not 
know enough either to seize the good or reject the 
bad when confronted with possible developments. 
He urged that business men should depute then 
task of consideration and decision in technical 
matters to scientific men who are also sound 
business men, though not necessarily having 
previous knowledge of the particular business. 
The memorandum on science and industry 
which Prof. G. R. Clemo and Dr. J. T. Dunn have 
recently submitted to the District Commissioner 
for Depressed Areas at Newcastle-upon-Tyne, 
some points from which are described in an article 
on' p. . 323 of this issue of Nature, indicates that 
unfortunately those warnings have as yet received 
'little attention. The figures quoted' in the memo- 
randum relating to the employment of scientific 
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graduates' in local industries indicate .a most dis- . 
appointing situation, even for a time of bad trade ■ 
and general unemployment. Of 184; hononrs- 
gradnates in cbemistry from Armstrong College, 
only a dozen secured industrial employment 
locally, altbougb they' were employed in large 
numbers elsewhere. In physics, only one out of 
thirty-nine honours graduates during the past five 
years obtained local employment in industry. 
Even in the applied sciences such as electrical 
engineering, only 20 per cent at most of the 
students are to be found holding local posts five 
years after graduating, in spite of the fact that 
about 85 per cent of them are attached to a works 
before entering college. 

These figures in themselves are sufficient to 
suggest that neglect of scientific skill is one of the 
reasons for the industrial sickness on Tyneside, 
but other evidence also is quoted to show that 
the best possible scientific direction of industry is 
not exercised there to-day. Even if it be admitted 
that a committee of men of science may over- 
estimate the importance of employing scientific 
workers, the instances cited of missed opportunities 
in regard to new developments m coal products 
as well as the continued absence of a definite 
centre for shipbuilding research and the neglect 
of valuable by-products of the fishing industry, 
show that lack of foresight and not the general 
absence of jobs is the real reason for the non- 
employment in the area of graduates in science. 

The singularly slight use which Tyneside is 
making of its fine centre of scientific education in 
Armstrong College is not due to the recruitment 
of scientific staff from other universities, for no 
case of any such appointment was discovered in 
the inquiry. Moreover, there is evidence of a 
similar neglect of technical education, and the 
absence in the district of any chair founded or 
laboratory built and endowed by industrialists, as 
are to be found at Manchester or Liverpool, for 
example, is further significant confirmation of the 
inadequate recognition of the importance ■ of 
: industrial development. ^ 

In contrast with the present position, it must 
be remembered that the alkali industry of the 
north-east coast of England was founded and 
carried on by men who made the best use of the 
science ^ of their, time ; for long it was a source 
' of: prosperity to the district. The Newcastle 
Chemical Society was founded in 1868 and was 
a highly flourishing society when its membership 
in 1883 became the nucleus of the Newcastle 


Section of the present Society of Chemical Industry . 
Moreover, the whole area, with its, natural ad- 
vantages in the , situation of ooalfieMs and, iron- 
works, enjoyed its full share of prosperity during 
the first part of the industrial revolution. . 

The indictment brought forward in Prof. Clemo 
and -Lr. Dumi’s memorandum is thus supported 
by far too convincing evidence to be Hglitly dis- ■ 
missed. While no one reason will account for the 
dechne of the area, a great factor has been a narrow 
outlook which failed to recognise that industry is 

■ based on science, and that a policy which drains 
■the profits and leaves insufficient resource for 
research and development is doomed ultimately to 
failure. The ease with which success has been gained 
in the past has induced the leaders of industry 
on Tyneside to rest too readily upon their laurels. 

Lack of foresight as an outcome of prosperity 
experienced a generation or two ago is not confined 
to Tyneside. Similar charges have been brought 
against the textile industry in Lancashire, particu- 
larly of the neglect of technical training and the use 
made of juvenile labour. In his jubilee lecture to 
the Society of Chemical Industry this year, Mr. 
C. J. 'J^^onSBSw’shcrw'rf^^ decline of the 

eari/*Syestuffs industry in GreafiBritain could be 
traced to an exactly similar lack of foresight on the 
part of its leaders, and under modern conditions 
industry more and more demands this quality of 
foresight. As successive reports of the Department 
of Scientific and Industrial Research have em- 
phasised, industry in Great Britain can only meet 
the fierce competition to which it is now exposed 
by a determined and persistent effort to apply the 
results of research and scientific discovery both to 
the cheapening and improvement of existing 
products and the development of new ones, as well 
as to the exploration of the natural resources of 
the country, combined with close attention to 
the question of technical training, efficient organ- 
isation and management. The nation cannot, in 
fact, afford to allow industry to be retarded by 

■ leaders who have lost the capacity of foresight and 
leadership, and whether in the depressed areas or 
elsewhere' means must be found of rectifying the 
position. 

So far as defective industrial leadership has 
contributed to the present position on Tyneside, 
it is probably not too late 'for a number of remedial 
measures to be applied. . The various ^memoranda 
presented to the District Commissioner indicate 
several directions in which investigations could pro- 
fitably be initiated, and the' District Commissioner 
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is mlikely to be: w either the power or, ■ of the future leaders. For many years, they may 


inclination to effect' some of the obvious reforms. 
The great enterprise of Imperial ■ Chemical In- 
dustries, Ltd., at Billingham, which has been care- 
fully exempted from the Committee’s argument, 
provides a stimulating example of what is possible 
when -foresight and vigorous leadership are forth- 
coming. . 

On the general body of scientific and technical 
opinion in the area, however, as well as in, the rest 
of the country, a special responsibifity rests. What- 
ever reforms may be imposed by the District 
Commissioner from above, it is only as scientific 
workers complete the task of education initiated 
by this joint committee representing the local 
sections of the Chemical Society, the Institute of 
Chemistry and the Society of Chemical Industry, 
that we can expect to see the fullest and most 
scientific use made of the resources of the area 
either in materials or in man -power. From 
their ranks inevitably must be drawn many 


The Basis of Modem 

Inequalities 

By G. H. Hardy, J. E. Littlewood and G. Pdiya. 
Pp. xii4-314. (Cambridge : At the University 
Press, 1934.) 16^?. net. 

I NEQUALITIES, as opposed to equalities, may 
be said to form the basis of modern mathe- 
matical analysis. The arithmetical definition of a 
limit is itself based upon the idea of inequality, and 
in the hands of the school founded by Weierstrass 
and his successors has removed from analysis the 
vagueness and mystery which were due to appeal 
to an indefinitely qualitative idea of continuity. 
A book on inequalities by three leading mathe- 
matical analysts is' therefore an event in the 
realm of mathematical literature, the more so since 
no book on this subject has been published before. 

The hook was originally planned to form one of 
the Cambridge Tracts ; but the authors soon, 
found that a larger work would be necessary to 
fulfil the ideals which they had in view. These 
ideals demand a complete discussion of the 
important elementary inequalities by the most 
elementary methods appropriate to the case and 
an exhaustive enumeration of the cases where 
inequality , degenerates into equality. Thus 
Cauchy’s inequality 


be called upon to exercise those advisory functions 
suggested by Prof. Briscoe, and it is only as they 
insistently support the arguments advanced by 
Prof. Clemo and Dr. Dunn that we can hope to 
see the habits and prejudices of years broken down 
and replaced by more enlightened ones. 

The action taken by this Joint Committee 
provides an example of the ways in which scientific 
workers can serve the needs not merely of the 
special areas but also of the whole country, an 
example fuUy as inspiring as that already provided 
in the industrial surveys carried out for the Board 
of Trade. Through this work their special knowledge 
no less than their civic zeal should find ample 
employment. In thus emphasising the practical 
directions in which developments are possible and 
the part which science has to play in industrial 
leadership and development, they will go far 
towards meeting the first need of these special 
areas in bringing them hope and creating work. 


Mathematical Analysis 

unless (a) and (6) are proportional, is a proposition 
of finite algebra (in the case of finite sums) and 
the proof should involve only the methods of that 
theory. Cauchy’s inequality is itself a particular 
case of Holder’s inequality 

I.ab < { 

where k > 1, ¥ = hl{k — 1), unless (a^), (6^') are 
proportional. An inequality equivalent to Holder’s 
is 

unless [a) and (6) are proportional, where a, p are 
positive and a -h P = L When oc is rational this 
is also a theorem of finite algebra. When a is 
irrational is not ari algebraic function and a 
step outside algebra must be taken. If we define 
a“ as exp (a log a) the proof must necessarily 
involve the theory of the exponential and log 
arithmetic functions and this should be the onfy 
step outside algebra which is taken in the proof. 
On the other hand, if we define by 

a"" = iim 

where (a^) is a set of rational numbers whose limit 
is a, then the proof should involve an appeal to 
this limiting property alone. Here, however, 
another difficulty arises. Assuming the inequality 
to have been proved for rational a, in the passage 
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to the limit the , sign ; < ■ ■ becomes <, whereas the 
sign should still be <, so that the proof is incom- 
plete. 'The difficulty . can be turned by putting 
oc = Y 4- X, p — S 4 {X where y ^iid S are rational. 
Then, if y ' + § = e, X 4 ^ ==;v, 

But i:a>'WA< ( and a similar 
inequality with < for the other sum. . .The 
theorem then follows by combination of these 
results. The same difficulty arises in the passage 
from a finite inequality to one involving infinite 
series or integrals. It is therefore important to 
frame proofs in such a manner as to avoid a 
passage to the limit whenever possible. 

The first part of the book, Chapters ii-vi, aims 
at a systematic treatment of inequalities centred 
round the three fundamental inequalities : (1) The 
theorem of the arithmetic and geometric means ; 
(2) Holder’s inequality; (3) Minkowski’s in- 
equality, namely, 

(a) 4 Mn (^) > IH„ (a 4 6), n >1, 
where the symbols refer to the weighted mean 


which, follows from the statement that the quad- 
ratic form 

= yy^dx4(i*“ J^g^dx 

is' positive and - therefore has a negative discrim- 
inant. Equality can only arise when constants 
X, [X, not both zero, exist such that X/ 4 ^xg = 0. 
When the integrals are Lebesgue integrals, this 
means that X/ 4 !^g = 0 almost everywhere. By 
adopting Lebesgue-Stieltjes integrals (which in- 
clude sums) the statement of dual theorems for 
sums and integrals can be avoided, and the 
theorems stated for integrals only. 

The remaining four chapters constitute a series 
of essays on subjects suggested by the first six, 
and are intended as an introduction to certain 
fields of modern research. These chapters are full 
of interest and make accessible a large number of 
results scattered in mathematical periodicals. 

Chapter viii deals with some properties of multi- 
linear and bilinear forms, with interesting particular 
theorems on forms in [2, 2] Hilbert space. Incident- 
ally, the at the top of page 213 should be 

Chapter ix contains a valuable discussion of 
Hilbert’s inequality With its analogues and ex 
tensions. Hilbert’s inequality is 





m 4 ^ 


< 




The apparently exceptional position of the 
geometric mean is elucidated by theorem 3, where 
the geometric mean is shown to be 

lim #„(a). 

In Chapter iii the idea of means formed with an 
arbitrary function <p(a;) is introduced by the 
definition : 

m^{a) = r’(2g9(a)) , = 1, 

the arithmetic and geometric means correspond- 
ing respectively to the functions x'\ log x. The 
question of the comparability of two means 
formed with functions <p(ai), leads to a dis- 
cussion of the properties of convex functions and 
to generalisations of Holder’s and Minkowski’s 
iiie.qualities. 

In Chapter v, theorems relating 4o finite sums 
are extended to infinite sums, the general con- 
clusion being that such extensions are valid in so 
far as they retain significance. The corresponding 
extensions -for integrals are carried out in Chapter 
vi. A simple example of the avoidance of a passage 
to the limit is furnished by the proof of Schwarz’s 
inequality 

< ^ff'dx f g^dx. 


where p >1 and p' == p/(p — 1). Much work 
had to be done before this final form was attained. 
The theorem is made to depend upon a more 
general result, due to the three authors, of which 
an elegant proof is given. The constant tu cosec (tc/p) 
is the best possible, that is to say, it cannot be 
replaced by a smaller number. 

Chapter x deals with rearrangements. The 
simplest problem of this kind is to find the arrange- 
ment of the sets {a), (6) which makes greatest. 
The answer is, of course, when the two sets are 
monotonic in the same sense. The corresponding 
extensions to three or more sets, and the idea of 
rearrangements of functions of a continuous 
variable lead to extremely subtle and entertaining 
arguments. 

The authors are to be congratulated on a 
masterly presentation of a subject which is as 
fascinating as it is useful to the mathematician. 
The applied mathematician will be interested to 
see theorems 216, 217, 218. 

The printing is excellent, but it is a pity that 
bolder type was not used to distinguish the 
numbers of the theorems, which are in the 
same type as the paragraph numeration and 
exasperatingly difficult to find. 

The book will form an indispensable addition 
to every mathematician’s library. 
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Grasses 


The Gramineae: a Study of Cereal, Bamboo 

and Grass 

By Dr: Agn,es Arber. , Pp. xvii+480. (Cambridge : ' 
At the Umversity Press, 1934.) 305. net. 

G rasses probably now constitute quite .as 
large a family as the orchids, and no 
group' of flowering plants includes so great a 
number of individuals as the Gramineae, ' They are 
by far the most important from an economic point 
of view, whilst many botanists regard them as 
representing the peak of evolution among flower- 
ing plants. Por grasses are found almost every- 
where, occurring in nearly all phanerogamic plant- 
associations. They are, indeed, a climax group, 
not only as regards structure, but also as units of 
vegetation ; and their origin and evolution are 
subjects for profound study. 

Dr. Arber’s work on the grasses approaches the 
subject from many points of view, any one of which 
would apparently supply material for an indepen- 
dent treatise as large as or larger than that under 
review ; but in this work greater emphasis is laid 
on the morphological and anatomical aspects of 
grasses — subjects the author has studied for many 
years. It is a most interesting volume, not only 
to the expert, but to the lay reader as well ; and 
it is not easy in a limited space to deal adequately 
with contents so varied and comprehensive. 

Two chapters are devoted to cereals the seeds 
of which provide food for man. These include 
concise accounts of the more important, such 
as wheat, barley, rye, maize, . oats, rice ' and 
sorghum, and the less important like teff, millet 
and ragi (korakan). Instead of being a seasonal 
product, as formerly, wheat is now garnered in 
some part of the world throughout the year, even 
at the equator, as in Kenya Colony. Although 
Dr. Arber says that the origin of the common 
millet, Panicum mdliaceum, is unknown and quotes 
the classical work of De Candolle in suggesting 
the Egypt- Arabian region as its home, it is very 
probable that its wild prototype is represented by 
Panicum callosum from Abyssinia. The role of 
sorghums , in tropical agriculture is briefly dealt 
with. The wealth of varieties brought' to light 
during recent years, however, reveals their prime 
importance to the native races in Africa and India. 
There seems no doubt that the pearl millet is of- 
polyphyletic„origin, as. the numerous races found 
in tropical Africa present very diverse forms in . 
regard to habit and structure. Africa,, as suggested, 
may have been , the home of some of the cultivated ■ 


rices, as it is the home of most of the sorghums and 
pearl millets. Numerous wild species of rice occur 
in that continent, and in recent years another 
species of rice (Oryza glaberrima) has been found 
in cultivation in Upper Guinea. 

The next chapter considers briefly pasture, 
sugar and scent. The quest for “pastures new’’ 
has been intimately connected with the migration 
of races of mankind, and the search for new grasses 
still goes on. 

Four chapters are devoted to the bamboos, and 
it is interesting to read that in the Par East young 
bamboo sprouts, 3-5 inches in diameter, are like 
giant Asparagus and similarly used as a vegetable. 
Indeed, various lands of bamboo are employed in 
an astonishing number of ways, from whet-stones 
to musical instruments, and even to drain-pipes 
(see p. 59). The chapter (vi) dealing with the 
interesting phenomenon of the periodic flowering 
of bamboos is very ably written, and many 
interesting features are brought into prominence. 
Some species only reach the sexual reproductive 
phase after a prolonged juvenile period, which may 
find expression in a definite term of years, but 
may be speeded up or retarded a little according to 
environment. Thus large forests of bamboos are 
periodically annihilated. Even plagues of rats are 
caused by this periodic flowering of the bamboo, 
for it is recorded (p. 91) that in Brazil these 
plagues synchronise with the fruiting and dying of 
a species called Taquara’, which abounds in the 
forests, each cane bearing about a peck of edible 
seeds resembling rice. The total quantity is 
enormous, and large areas are often covered to a 
depth of 5-6 in. with the fallen grain. 

In her chapter on the relative age of woody and 
herbaceous plants, Dr. Arber makes no reference 
to a recent classification of the Dicotyledons 
(Hutchinson, “Families of Flowering Plants”, 
vol. 1, 1926), in which it has been shown that 
most woody plants and herbs have arisen inde- 
pendently, and have been evolved side by side as 
parallelisms, the Magnoliacese and Ranunculacese 
being regarded as the most primitive, and examples 
of parallelism rather than close relationship. No 
such parallehsm in regard to habit is to be found 
in Monocotyledons. Such monocotyledonous 
plants as are woody or sub-woody are much 
advanced in other ways, the yuccas, palms, agaves, 
etc., being familiar examples, and the more 
primitive Monocotyledons are all herbs. As the 
grasses are predominantly herbaceous, it seems 
most probable, therefore, that the woody members 
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wliieli occur in tlie 'Bambusese; are tbe' most ad- 
vanced of that tribe. , For there are several herb- 
aceous members at present assigned to this tribe 
with more primitive flower structure than that of 
some of the woody genera. These are Guaduella 
smd Puellia, with short creeping rhizomes, herb- 
aceous^ culms, broad, flat, transversely veined 
leaves, and trimerous flowers (with three lodicules 
and six, stamens).. \ 

In the final chapter of the series on the bamboos, 
a summary is- given of the author’s valuable 
researches on the so-called anomalous genera 
Streptochceta and Anomochloa^ whidh have been 
placed in various tribes by different authorities. 
Two separate tribes for these two genera have 
recently been constituted by C. E. Hubbard 
(Hutchinson, ‘ Tamilies of Flowering Plants”, vol. 2, 
1934). Streptochceta is primitive in the possession 
of six stamens, a trifid style and a perianth almost 
equivalent to that of some Liliacese, and not 
resembhng the familiar type of lodicule. Ammo- 
chloa is one of the most peculiar of all grass genera ; 
in fact Dr. Arber is tempted to doubt whether it 
is really a member of the grass family at all. It 
much resembles certain Marantaceae, whilst its 
floral structure is still imperfectly known, the 
lodicules being probably represented by a hairy 
ring round the stamens. 

The constituent organs of the reproductive 
shoot have been the subject of much controversy. 
In her consideration of this portion of the grass 
plant, Dr. Arber first deals with the various types 
of inflorescence, leading on to its units, the spike- 
lets. The structure of the latter often presents 
difficulties of interpretation owing to the reduction, 
modification or suppression of individual organs. 
The microtome technique employed by Dr. Arber 
and other workers has, however, in some eases 
assisted in solving these difficulties. The author 
describes all parts of the spikelet from a structural 
point of view, and follows it by an account of the 
method of flowering and seed production. Proto- 
gyny is considered to be rare in grasses, occurring 
in those which have no lodicules, such as pearl 
millet -.and meadow foxtail. She suggests that 
protogynj^^and lodicule suppression are inter- 
connected, fecause the later emergence of the 
anthers is due to the difficulty of forcing the 
flowering scales apart, a function usually performed 
by the lodicules. "\In many genera the spikelets 
have been subjected to compression, causing 
reduction or suppression of some or all of the 
sexual organs,; and evetJ^jof some of the glumes, 
lemmas and paleas. "A series of examples 
'of .sterilisation may be '-seen, commencing with 
J^ierocWoe, in which the lateral florets are male, 
and , ending m Phalaris^ .in whieh they are reduced, 
to rudimentary or very small lemmas. Even the 


branches and branchlets of an inflorescence, ,, as In' 
Pennisetum md Setaria, may be: entirely reduced^ 

to bristles. 

Several chapters deal with the vegetative mor- 
phology of the grass: plant from the germination 
of the seed to maturity. 

Chapter xv discusses the distribution and' 
dispersal of grasses, which are found in all parts 
of the world,, from the humid tropical forests to 
the regions of perpetual snow. They are formidahie 
competitors in the struggle for existence, and are 
usually capable of ousting other herbaceous plants. 
This is due mainly to their mode of growth and their' 
adaptability. Only two flowering plants are known 
to penetrate the Antarctic, and it is interesting to 
note that one of these is a perennial grass, De*’- 
champsia antarctica. Some genera show a remark- 
able range in altitudinal distribution ; for example, 
very closely related species of Festvm occur from 
sea-level up to nearly 18,000 ft. The varied 
conditions under which they grow are probably 
not equalled by any other family. Besides the 
aquatic grasses, some typically terrestrial species 
will bear long periods of submersion in water, 
whilst the opposite extreme is to be found in those 
which are capable of withstanding extreme heat 
and drought, such as occur in desert regions, as, 
for example, Spinifex paradoxus^ one of the 
dominant species in the Sturt Desert of Australia, 
and various species of Aristida in the Libyan 
Desert. Sand-binding grasses have been of great 
importance to man. Their use in preventing 
erosion in Great Britain was realised in very early 
days, for an Act of Parliament in the time of 
Queen Elizabeth decreed it illegal for the marram 
grass (Ammophila arenaria) of our sand-dunes to 
be eradicated. 

The reclothing of devastated areas by volcanic 
action is discussed by the author, who records 
that in the case of the island of Ejrakatau, doubt 
has been thrown on whether all plant-life was 
actually destroyed, and that probably some 
grasses in the form of their rhizomes or seeds may 
have survived, thus rendering the methods of their 
reintroduction open to question. The study of 
the methods of distribution of many grasses 
reveals some astonishing adaptations of both 
vegetative and reproductive organs for dispersal. 
Sometimes whole plants are carried considerable dis- 
tances by wind or water. Besides those mentioned 
by Dr. Arber, it is interesting to note that at least 
one grass, Stenotaphrum secundatum, which grows 
along seashores in the tropics, probably owes its 
wide distribution to the fact that its runners and 
rhizomes are torn up and dispersed by the waves. 
In a number of cases the entire inflorescence, 
when “ipe, disarticulates from the culm and is 
bl wn about by the wind, such as the well-known 
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Spinifex squarrosus, and some of tlie Australian 
^umbrella-grasses’, including species oi Digitaria 
mA Chlons. The spreading of seeds is effected in 
numerous ways ; in many cases the parts of the 
spikeiet bear hairs which at maturity form a 
spreading plume enabling the seed to be carried 
by the wind ; in other cases, dispersal by wind 
agency is due to the diminutive size of the seed 
or to specially modified glumes and lemmas. 

As the author states, unintentional conveyance 
by man and animals is responsible for the wide 
distribution of some grasses, especially those 
which have become serious pests in grazing land, 
like species of Genchrus and Tragus, which are 
armed with barbed bristles. 

The rather fancy title of ''Pattern and Rhjrthm” 
lays stress on the homogeneity of the grass family 
as compared with others, and the numerous 
parallelisms which exist, not only between 


different species, but also between species in 
different genera, and their resemblance to other 
families. 

Because of recent works, Dr. Arber has limited 
her remarks on the systematic aspects of grasses 
to a taxonomic table of the genera referred to in 
the book (p. 410), whilst ecological notes are only 
incidental. 

Dr. Arber is to be warmly congratulated on the 
production of a very attractive book, in which is 
collected a mass of information bringing together 
a summary of her numerous contributions on the 
family. There is a wealth of illustrations, a large 
proportion of which are drawings of microtome 
sections, the value of which would have been 
greatly enhanced, while they would have been 
more easily understood by the general reader had 
they been always accompanied by a text-figure 
of the plant itself. 


Ministering to Minds Diseased 


Psychology and Health 

By Dr. H. Banister. Pp. vni-f256. (Cambridge : 
At the University Press, 1935.) Is, M, net. 

T he influence of the physical state of the body 
on the mental outlook has long been recog- 
nised — and a timely cathartic has often proved 
effective in dispeUing a morbid and gloomy 
philosophy of life. But physical remedies are not 
always effective in combatting physical ills, as is 
witnessed by the case, treated by Dr. Banister, 
of a patient suffering from insomnia, who had, 
during seven years ordinary treatm'ent, consumed 
gallons of soporific drugs without appreciable 
effect. Psychological treatment based on two 
visits of about an hour each brought about a 
complete cure. 

It is possible that, as a class, medical men of 
the last generation tended to take what is termed a 
materialistic view, of their ' science ; it is more 
likely that, in medicine as in other branches of 
science, the supremacy of Dr. Stoffkraft was not 
long unchallenged. Indeed, many wise men and 
many wise physicians have long recognised, in 
health and in disease, the importance of the 
individual, and the controUing power of his 
mentality. , , ' 

■Surface psychology— which is anything but 
superficial— in its relation to the art of living is 
no new branch: of knowledge. In unsystematised 
fashion, it has ^long been known. It may be 
studied daily in the lives of those around us hj 
him who is equipped with the right S3mipathies 
and the appropriate ■ background ; it may be : 


followed in the records of the lives of those men, 
obscure or famous, who have seen Hfe steadily and 
seen it whole ; in the pithy sa 3 dngs of Poor 
Bichard, and of other more cultivated, but not 
necessarily wiser aphorists. Vauvenargues, La 
Rochefoucauld and Pascal can teach much to 
him who has the germ of an understanding mind. 
Think of Pascal’s pregnant but bitter sa 3 dng, 
"La curiosite n’est que la vanitd. Le plus souvent 
on ne veut savoir que pour en parlor” ; with the 
saying in mind, listen to the next debate or 
discussion, take note, indeed, of one’s own con- 
tribution, and recognise the truth which the 
aphorism enshrines. 

The art of living is undoubtedly an art difficult 
to learn or to teach, but it has been taught, 
albeit unsystematically ; it has been learnt ; 
and the psychologist who will read his Boswell 
understandingly may learn much of the art as 
taught by his predecessors— especially if be will 
resist the temptation to estimate Johnson’s in- 
telligence quotient. 

But we must return to the details of Dr. 
Banister’s valuable treatise, which is concerned 
mainly with the treatment of the sick by psycbo- 
logical means and with tbe helping of those who, 
on a superficial view, may seem to be whole, but 
yet are suffering from such maladjustments to 
their environment as may be cured by an applica- 
V tion of that most difficult art of taking thought- — 
and of taking thought in a very special way. 

After some preliminary discussion and defini- 
tions, chapters are devoted to the problem child, 
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infantile sexuality and allied matters. The 
troubles of the healthy and of the invalid are 
then ^seussed— succeeding sections deal with 
suggestion, hypnosis, the unconscious and dis- 
sociation, conversion hysteria, anxiety states and 
compulsions and obsessions. About thirty pages 
are devoted to a consideration of the views of 
leading Continental psychologists, and the book 
closes with three valuable chapters devoted to 
■ methods of treatment. 

Dr. Banister’s book should be considered as, 
pnmarily, a laboratory manual; it contains 
details of many cases and of modes of treatment 
which should prove of great value to medical 
students and to general practitioners — ^and not of 
least value to him who has already, in the light of 
his ^own reason, applied psychological knowledge 
to his own cases ; he, indeed, wiU welcome a 
co-ordinated statement of psychological truth told 
in plain and simple language. 


It is to be hoped that, in a second edition 
case-details will bulk more largely than they do 
in this fet edition. Despite the emphasis laid 

and rightly, laid,, on the importance of .the in 
dividual, it is a great, encouragement to a yoiim 

and untried student to find that instances ex^ 
which may help to explain some of his^^^« 
difficulties. ,^his 

A number of students of psychologiaw^'ests to 
have ^ been repelled by the obscure ^/formidable 
and jargon of the protagonists ; and 

useful section of Dr. Banister’s book is that whi'ch 
gives a succinct exposition of the theories of 

hreud, Janet, Jung and Adler. 

Psychology has come to stay ; and the book 
should certamly find a place on the shelves of the 
student of medicine— it wiU prove to be a very 
serviceable guide to those who will shortly be called 
to face the difficulties and decisions of a general 
medical practice. T ^ 


Electrons 


Electrons (-f- and -), Protons, Photons, Neu- 

irons and Cosmic Rays 

By Prof. Robert Andrews Blillikan. Pp. x -t- 492 . 
(Cambridge: Atthe University Press, 1935 .) 15 s.net 

'y'HE appearance of a new edition of Prof. 

■I _ Millikan’s well-known book “The Electron”' 
will be welcomed by the many students of physics 
for whom the previous edition has become a 
standard text. The new edition differs from its 
predecessor both in its title and in the addition 
of six chapters dealing with recent advances in 
atomic physics, but the first ten chapters are 
essentially a reprint of the second edition of “The 
Electron” from which, at the request of the 
publishers, they differ only in minor details. It 
%a remarkable testimony to the previous presenta- 
tioiKQf the subject matter that new chapters can 
be addM^ to the existing text with no apparent 
hiatus in the development of the book. 

The first ten chapters contain, therefore, among 
other matters^ an account of the circumstances 
which led to an accurate determination of the 
atomic charge. Beginning with the fundamental 
facts of electrolysis, the author proceeds to describe 
the first attempt at a direct determination of the 
atomic charge made by Townsend, involving the 
use of Stokes’s formula to determine the size of 
small drops. He discusses the adoption and im- 
provement of Townsend’s method successively by 
J. J. Thomson and H. A. Wilson and finally 


describes his own classic investigations on the 
of electricRy 

Among other matters considered in detail in 
these early chapters are the Brownian movement 
m gases, the nature of radiant energy and the 

STbtr f thi« part 

of the book been permitted, some reference tithe 
Auger effect would no doubt have been made 
m the chapter on the mechanism of ionisation in 

tion of the atomic charge made in Prof. Regener’s 

on thS^of Ruth' a method based 

on that of Rutherford and Geiger and of Regener 

^ong the six new chapters there is SA^n 
particles and waves, which treats in a simple but 
lucid manner particle-wave dualism in modem 
physics; and another on the spinning electro^ 
with special reference to the work of ZykafaM’ 

to the 

informative chapter Lr -.T® ^<i“i^ably 
topics such as the positron fascinating 

rays. In a wS of tbi. ® the cosmic 

have been more useful perhaps 

summary of contmtl/ 
than to have indulged in A rather 

r'i:: 
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has been associated, interesting and important 
though these are. The treatment of the subject 
matter appears to be directed towards establish- 
ing the hypothesis that the primary radiation is 
composed principally of photons, a view of its 
nature not generally accepted. Consequently, 
other investigations are treated somewhat sum- 
marily. For example, Clay’s discovery of the 
latitude effect and Compton’s organised world 
survey which confirmed it, receive bxit scanty 
treatment, whereas several pages are devoted to 
Prof. Millikan’s recent surveys. No mention is 
made of the double-counter type of experiment 
introduced by Bothe and Kolhorster except in 
connexion with the east-west effect, of Begener’s 
recent results with a Geiger counter in the strato- 
sphere, or of the important observations of 
Kolhorster, Clay and Corlin on the penetration of 
the radiation into the earth and the sea. The 
inquiring student would be advised to supplement 
^this chapter by reference to brief summaries of 
^the subject such as those by Blackett and Corlin. 
^ The book is throughout profusely illustrated, 
> and particular mention must be made of the many 
’ beautiful expansion chamber photographs which 
illustrate the sections on modern atomic physics, 
while in spite of the somewhat dogmatic style, it 
is an extremely readable and lucid summary of a 
wide field of investigation. 

The publication of a book by an authority of 
the standing of Prof. Millikan, whose own im- 
. portant researches cover a wide field, must be 
regarded as a notable event, and this book proves 
to be an important addition to the literature of 
atomic physics and a worthy successor to his 
classic work “The Electron”. L. G, H. H. 


The Science of Rubber (**Hatidbuch der Kautschuk- 
wissenschaft”) 

Edited by Prof. K. Memmler. Authorized English 
translation, edited by Dr. R. F. Dunbrook and Dr. 
V. N. Morris, Pp, xvi -1-770. (New York : Beinhold 
Publishing Corporation, 1934.) 15 dollars. 

The text of this publication consists of English 
translations of memoirs on the following scientific 
aspects, as distinct from the manufacturing techno- 
logy, of rubber : botany, cultivation, preparation 
and collection (Zimmermann), chemistry (Pummerer 
and Koch), vulcanisation (Kindselier), chemical- 
analytical testing methods (Kindscher), physics 
(Hock), physical testing (Memmler and Schob) and 
microscopy of technicarvulcanisates (Pohle). Edited 
ill German by Memmler in 1930, it has now been 
translated and brought more up-to-date by the 
members of the Research 'Staff of the Firestone Tyre 
and Rubber Company under the general authorship 
of Dunbrook and Morris. 

It is not possible in this short notice more than to 
touch on the general features of the publication, 


which is a signal addition to English rubber literature. 
The subject matter of the text fills 675 pages. It is 
well illustrated and so adequately referenced as to 
make it encyclopaedic in its scope. The authorship 
of each of its sections is authoritative. The transla- 
tions are smooth. Most of the sections have been 
amplified by the American editors, but the botanical 
section could have been made more complete by the 
inclusion of recent work on variability and propa- 
gation. 

The specialist, for it is to him that the book will 
have appeal, will find a use for the book no less for 
its bibliography, its author- and subject-indexes, 
than for the text itself. The indexes are models of 
completeness. There is no such thing as difficulty in 
finding one’s way about the publication, and w© 
doubt if even the specialist scientific worker will find 
any work of major importance unrecorded. The 
publication represents a piece of team work of 
unusual merit and something ail too rare in the rubber 
industry. Its success, despite its high price, is assured* 

G. E. C. 

Gardening in East Africa 

A Practical Handbook by Members of the Kenya 
Horticuitiiral Society and of the Kenya and Uganda 
Civil Services. Edited by A. J. Jex-Blake. Pp. 
XV 4- 330 4-6 plates. (London, New York and 
Toronto : Longmans, Green and Co., Ltd., 1934.) 
12s. 6d. net. 

Innumerable books on gardening have so ingrained 
it in our minds that a garden is a place in which 
plants from warmer climes are made to flourish in 
spite of our English winter, that the converse comes 
rather as a surprise. In this volume, the members 
of an English horticultural society describe their 
successes and failures in growing English garden- 
plants, with others, so near the equator as Kenya. 
It is a practical handbook that will be useful to 
gardeners in sub-tropical countries all the world round* 
The scientific aspects of the local horticulture are 
discussed in introductory chapters on climatology, 
soils, economic entomology and mycology, treated 
in a popular way, but containing a valuable body of 
knowledge for so young a colony as Kenya. 

In a further edition more will doubtless be said 
about soil amcebae, which play so important a role 
in most soils, and there will be need of more editorial 
co-ordination, for example, when the ‘eel worm’ has 
been described as a “parasitic worm” on p. 25, it 
should not be necessary to state on p. 310 that it is 
not a “vegetable”, nor yet an “insect”. The delightful 
plates are by the Misses M. Collyer and E. Napier. 
Lady Muriel Jex-Blake is responsible for two attrac- 
tive chapters on flowering plants and shrubs and on 
climbing plants, while Mr. V. A. Beckley, senior 
agricultural chemist, has added chapters on the soil 
and on manuring and tillage. The foreword is by 
Sir Arthur Hill, director of the Royal Botanic 
Gardens, Kew, who has not long returned from a 
friendly visit to South Africa, and is well aware of 
the difficulties of tropical horticulture, only to be 
overcome by the virtue of charity in the sharing of 
plants and experiences. 
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Patterns of Culture 

By Kuth Benedict. Pp. xiii4-20L (London: 
George Routledge and Sons, Ltd., 1935.) IQs, 6d. net. 

Db. Ruth Benedict, in a stimulating and at times 
provocative book, has imported the theory of rela- 
tivity into the study of social anthropology, which 
she, like some others, regards as the whole of anthro- 
pology. She argues that in the study of cultures, 
European spectacles and European standards must 
be abandoned, and the elements of any given culture 
under inspection evaluated exclusively in the terms 
of the culture to which they belong. How this works 
out in actual practice is demonstrated by a study of 
tluee strongly contrasted cultures, that of the Zuni 
Indians of New Mexico, of the natives of Dobu in 
Melanesia and the Elwakiutl of Vancouver Island. 
In the case of each, she shows the characteristic 
reaction produced by analogous circumstances in 
contrasting social conditions. 

In demonstrating her theories, Dr. Benedict shows 
much originality and freshness of outlook. Her 
general position, however, in its stress on the relativity 
of cultural elements, does not in the long run get 
much beyond what the now much criticised ‘evolu- 
tionary’ anthropologist meant when he insisted upon 
sympathetic understanding in the study of the culture 
of backward peoples when construed in terms of their 
environments, even though he may have erred, 
according to the modern view, in regarding that 
environment as representing a stage in the develop- 
ment of culture. 

The Struggle for Existence 

By G. P. Gause. Pp. ix + 163. (Baltimore, Md. : 
The Williams and Wilkins Co. ; London : Bailliere, 
Tindall and Cox, 1934.) 135. 6d, 

Thebe is no doubt as to the interest of biologists in 
all questions relating to populations and the struggle 
for existence. The author attacks these both as an 
expert mathematician and as a biologist, which his 
work shows to he a necessary combination. In 
animals, the jjroeesses in the struggle are much more 
complicated than in plants, where certain principles 
seem likely to be enunciated within a few years. 
Population growth requires to be studied together 
with its limiting factors, and this is further de- 
veloped in chapters relating to the competitions 
both between species of yeasts and between species 
...of \Parmmcium, Then follows a study of two 
species one of which devours the other, the chain 
here being Bacteria •“► Paramecium Didinium, In 
Nature there can be no constancy of conditions ; 
perpetual interferences, proved to be often due to 
immigrations, aliowmg no constancy of results. 

give ideas and stimulate that, 
spirit of iiif|Tolyfefchat rightly appeals so strong! 
the younger bnptpsts of to-day. The price {135:. O 
is too high for tma^^s^dy sale that this book deser^l^ ; 
the American pm-rj Is 3.00 dollars, so that this is 
only the fair exchange rate, -whereas scientific books 
published in England are often priced at 50 per cent 
more than the exchange justifies in the States, a 
difference that kills "-tht^ir 


Through my Telescope r Astronomy for All 
By W. T. Hay. Pp.;xiii-pm. ' (London: John 
Murray, 1935.) 35. 6d. net. 

This book, as its title suggests, is chiefly concerned 
with observational astronomy, although a sufficient 
background of astronomical facts is included to 
enable' an intelligent interest to be taken, in the 
objects observed. There is, in fact, a suiprising 
amount of information " compressed into its small 
space. The main theme, however, is the pleasure to 
be derived from, and the scientific value of, systematic 
observation of heavenly bodies with moderate 
instrumental equipment. The illustrations are from 
drawings by the author, and the, plates give excellent 
ideas as to what one ma;^ expect to see in a medium - 
sized telescope— being far better for this purpose than 
photographs, which frequently give rise to dis- 
appointment at the telescope. The final chapter 
gives hints as to the use of telescopes, and the whole 
book should be an encouragement to many to follow 
the author’s example in becoming regular astronomical 
observers. 

Wandlungen in den Grundlagen der Naturwissen- 
schaft: Zwei Vortrage 

Von Werner Heisenberg. Pp. 45. (Leipzig: B. 
Hirzel, 1935.) n.p. 

The sepai’ate publication of these two lectures, 
which appeared in different periodicals in 1933 and 
1934, directs the attention of a wider circle of readers 
to the views of one of the leading physicists of the 
day on natural knowledge. It is not without pride 
that Heisenberg reviews the field already conquered 
by modern physics. But in all humility he does not 
think that these conquests have brought us any 
nearer to the understanding of reality, because of 
the mathematical character adopted by natural 
philosophy. Pure speculation, on the other hand, 
can no longer claim attention if it ignores the formal 
results of scientific investigation. At present, the 
way to know Nature should be left for everyone to 
find individually, unless we wish to hope that the 
future will provide us with a single method satisfying 
aU points of view. T. G. 

British Industries and their Organization 
By Prof. G. C. Allen. Second edition. Pp. xi~h338. 
(London, New. York and Toronto : Longmans,' Green 
and Co., Ltd., 1935.) IO 5 . 6d. net. 

In the second edition of this most readable book 
■ (cf. Natube, 133, 153 ; 1934) Prof. Allen extends' 
his stocktaking of the major industries of Great 
Britain and their organisation to cover the years of 
the depression up to 1933. The statistical tables and 
_^^^^ibliography h been brought up to date and the 
^ discussion of the far-reaching changes in economic 
policy during the last five years as well as of the 
course of Government action in the coal, the 
iron and steel and the cotton industries con- 
siderably enhance the value of the book to those 
who seek a broad view of these most important 
problems. 
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Neglect of Scientific Direction in Industry 

Lessons of the Depressed Areas 


I N Janiiary last a deputation representing the 
local sections of the Institute of Chemistry, 
the Chemical Society and the Society of Chemical 
Industry was received by Mr. C. Forbes Adams, 
the District Commissioner for Depressed Areas at 
Newcastle-upon-T;vme. Following on that meeting 
it was agreed to prepare memoranda on science 
and industry, coke, barium and other minerals, 
organic chemical developments and the ceramic 
industries, with, the idea of directing attention to 
developments likely to lead to a permanent and 
progressive revival of employment in the area, and 
particularly to factors of fundamental importance 
from the technical point of view. 

These memoranda have now been presented to 
the District Commissioner, and a further report 
on services to industry has yet to be completed. 
Together they provide a valual)le commentary on 
the recently published first report of the Com- 
missioner for the Special Areas*. The latter report 
deals with the general position of the special areas 
and the measures required if the problem is not 
to be allowed to become insoluble. The outstanding 
need on which it insists is that of establishing 
conditions whereby industry will be attracted to, 
instead of repelled from, these areas. It is suggested 
that the initial effort should come from within 
by the creation of local markets to be supplied 
b}^ local production. To support local initial 
effort, Government grants to influential and widely 
representative development councils will be re- 
quired to give them every opportunity of planning 
reconstruction. While this is being effected, the 
areas must be relieved of all excess burdens, and 
the special measures now being applied continued 
and strengthened . Resident district commissioners 
are essential to watch over the interests of the 
areas on behalf of the Government, to further local 
co-operation and to secure co-ordination in all 
fields of activity. . Local efforts and the assistance 
possible , under the .Special Areas Act require 
supplementing by wider Government measures 
..designed to .reduce unemployment generalh^. 

The further proposals of the general report in 
regard to transference out of the special areas, 
raising the age of entry into industry to sixteen, 
contributory pensions and earlier retirement from 
industry, shorter working hours and holidays with 
pay are obviously palliatives, , wise in themselves 

* First Report of the Commissioner for the Special Areas (Eiiglaiid 
ami Wales). (Cmd. 4957.) Rp. viii + 106. (London: H. M. Stationer y 
Office, 1935.) 2s. net. 


but secondary to the question of finding work 
through the expansion of industry and creation 
of production. If, however, there is to be pro- 
gressive industrial development in these areas, with 
full utilisation of their natural resources, scientific 
direction and research are essential. For this 
reason the adoption of the recommendations of 
the Joint Committee was urged on the District 
Commissioner for Durham and T^meside. 

The report on science and industry is signed by 
Dr. J. T. Dunn and Prof. G. R, Clemo, who, in 
support of the contention that the best possible 
scientific direction of industry is not exercised on 
T^meside to-day, quote the case of a local firm, 
which, after putting a new material on the market, 
found its behaviour in use was unsatisfactory. This 
could have been predicted if measurement of one 
of its fundamental physical properties had been 
made. The need for this was neither realised nor 
understood ; nor, in fact, was there anyone on 
the staff competent to carry out the essential simple 
measurements. Lack of co-operation between 
actual business concerns in the area is another 
serious handicap to development, materials being 
bought from other areas which could as easily be, 
and actually are, produced in this area. As stressed 
in the Commissioner’s report, the stimulation of 
local consumption of local production is a most 
important factor in the development of all the 
special areas. 

Prof. Clemo and Dr. Dunn comment on the lack 
of progress in the area in recent times, apart from 
the great enterprise at Billingham, and this is 
reflected in the absence of local exhibits at the 
British Indii stifles Fair. An even more significant 
pointer is found in the employment of scientific 
graduates in local industries. Of a total of 184 
honours graduates in chemistry from Armstrong 
College in the fifteen years ending in 1934, only 
12 (or 6*5 per cent) are known to have obtained 
industrial employment locally, 6 being with coal 
concerns, which number might have been greater 
had Armstrong College a Department of Fuel 
Technology. The situation is even w'orse in other 
pure sciences, such as physics, where only one out 
of 39 graduates during the last five years obtained 
industrial employment. In the applied sciences, 
although about 85 per cent of the students of 
electrical engineering are attached to w^orks before 
entering college, only 20 per cent at most of these 
men are to he found holding posts locally five years 
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after graduating. Although definite figures are 
not available for other provincial universities, 
the opinion is expressed that elsewhere the 
position is very different. 

Eeplies to inquiries whether chemists from other 
uni versities have obtained posts in this area during 
the last five years are incomplete, but with the 
exception of Billingham, no such appointment is 
known, further, although the record of only 166 
of the 184 honours graduates in chemistry is avail- 
able, it is known that 20 occupy posts in univer- 
sities or technical colleges, 77 in schools, and at 
least 37 occupy research or administrative posts 
in industry elsewhere ; thus indicating that the 
right type of man is turned out in the area. 

Brof. Clemo and Dr. Dunn accordingly urge that 
neglect of research is one reason why the area, 
in spite of its great natural advantages of coal 
and other valuable raw materials, combined with 
its favourable position, is in its present sorry 
plight. These advantages and its position relative 
to the forests of Norway and Sweden should have 
put the area in the forefront of the rayon and 
paper-making industries had the opportunity been 
seized some forty years ago. 

The north of England did extremely well during 
the first part of the industrial revolution, and the 
alkali industry, founded and carried on by men 
who made the best use of the science of their 
time, was for long a source of prosperity to the 
district. The greatest factor in the subsequent 
decline has been the narrow outlook, which failed 
to see that industry is based on science, and that 
a policy which drains the profits and leaves in- 
sufficient reserve for research and development is 
doomed ultimately to failure. 

This is more than ever true to-day, when 
Britain no longer holds her privileged position of 
a hundred years ago, and has to meet the com- 
petition of other nations who have improved their 
training and are applying intensively the results 
of research and scientific discovery to the improve- 
ment and cheapening of their products. As evidence 
that the importance of industrial development has 
been jess fully recognised in this district than in 
other parts of Great Britain, reference is made to 
the absence of chairs or laboratories established 
.and endowed by industrialists such as are .to be 
found at Liverpool and' Manchester. There has 
been no such full realisation in the area that new 
..industries have sprung from pure research under- 
taken from non-utilitarian ends in university 
.institutions. 

It is concluded that general , prosperity in ■ the 
district will be impossible ■ without an extensive 
application of scientific methods to those industries 
; ; w the local raw materials and situation make 

possible. Eight years ago, for example,: the 


attention of the Chamber of Commerce and of the 
Tyneside Industrial Development Board was 
directed to several important new developments 
in coal products which were anticipated during 
the new decade. Several of these are now estab- 
lished processes — but elsewhere. Among the 
memoranda prepared under the guidance of the 
joint committee, that on coke directs attention 
to the desirability of an inquiry into the possi- 
bility of utilising the gas at present wasted at 
the coke ovens in the area, and in regard to the 
development of a coke for domestic purposes. The 
memorandum on barium stresses the need for an 
investigation on the possible uses of witterite. 
Another recommendation which indicates possi- 
bilities of development is that of the memorandum 
on the fishing industry, which calls for systematic 
investigation through the facilities at Armstrong 
College in regard to the working up of by-products 
from this industry , including the utilisation of fish 
liver oils. In particular, an investigation on the 
composition of herring oil is required. 

Other memoranda on organic chemical develop- 
ments suggest that a moulding industry could 
profitably be established in the district, althougli 
the manufacture of the actual resins and research 
in that should be left in the hands of the larger 
chemical firms of the country. Opportunities 
afforded to the local glass and ceramic industries 
are indicated, the seizing of which involves a strict 
scientific control of manufacturing processes, with 
some research work on both the improvement of 
existing products and the development of new 
lines, as well as adequate artistic guidance and 
the establishment of co-operation with local schools 
of art. Reference is also made to possibilities in 
the fire -proofing of timber and the preparation of 
sulphite pulp for paper making. 

In the final section of their memorandum. Prof. 
Clemo and Dr. Dunn refer to the need for further 
endowment of Armstrong College, if it is to play 
its full part in restoring greatness to the area and 
particularly in research with a definite bearing on 
local industries. The technical colleges of the area 
cannot play their part in the development of local 
industry if they are hampered by lack of adequate 
equipment or staff. Their work is intimately 
related both to pure research and to the needs of 
industry. At one end of the scale they supply 
industry with young men well trained in the 
fundamental principles of their own branch of 
industry, who can therefore rapidly adjust them- 
selves to the working conditions imposed by new 
discoveries ; at , the other end, they are teaching 
students to recognise and interpret their every- 
day work in the light of some guiding prin- 
. ciples, with obvious gains to students and to 
industry. 
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Wallace's Line and the Distribution of Mammals 


T he very definiteness of ‘Wallace’s Line’, 
which threads its way with precision, though 
without much apparent geographical reason, be- 
tween Borneo and Celebes and between the almost 
contigiious islands of Bali and Lombok, and so 
marks the boundary between, the Oriental and 
Australian zoogeographical regions, must have 
raised a doubt in the mind of many a zoologist ; 
and sometimes the doubt seems to have been 
justified. In an introduction to the most important 
analysis which has been made in recent years of 
the facts of mammalian distribution bearing upon 
the authenticity of Wallace’s boundary*, Pr. 
W. K. Gregory cites two serious criticisms. 

An examination of the fauna of the East Indian 
Archipelago led P. N. Van Kampen in 1909 to a 
very definite conclusion. “According to the 
researches of more recent times, among which 
should be mentioned especially those of Von 
Martens, Max Weber and the Sarasins, it becomes 
evident that such a sharp boundary as Wallace 
drew does not exist. Not only is there none where 
he drew it, but no such line exists anywhere in 
the Archipelago. Of course it is possible to draw 
such a line which apparently bounds the distri- 
bution of some single group ; . . . But taking 
the fauna as a whole it is certain that no line 
may be drawn ; but, rather, we may lay out a 
transition zone in which the fiiuna of India and 
that of Australia are mingled, and wherein from 
the west to the east the Australian components 
increase more and more in number ; and on the 
other hand, the Indian tend to die out.” Van 
Kampen regards all the transition region as being 
essentially linked with the eastern half of the 
Archipelago, that is with Wallace’s “Australian” 
half, although he insists that even the boundaries 
of the transition region are not sharply defined. 

More recently, W. D. Matthew (1915) proposed 
another solution which in effect obliterated 
Wallace’s boundary as the Oriental- Australian 
divide. He created a new sub-region — Australo- 
' Malaya — -which , included the islands ' east of the 
‘Line’,, “the 'debatable ground between the Oriental 
and the very distinct ^Australian region”, although' 

, “the consensus of opinion classes it by preference 
with the Australian”. : 

■ Now Henry 0. Baven enters the debatable 
ground and, as the result of a very thorough study , 
of the mammalian fauna, finds new support for 
the old ‘Line’. He has some right to express an 

Wallace’s Line theDistribntion of Indo-Anstralian 

Mammals. .By Se'nry C. Eave'n. Bull Amer. Mks. Nat. BUL, 78, 
arfc. iv ; ia35. 


opinion, for from 1912 until 1918 he collected 
mammals and other vertebrates in the Dutch 
East Indies for the United States National Museum, 
and from 1921 until 1923 he carried on similar 
collecting in Australia for the American Museum 
of Natural History. Finally, he has tabulated and 
mapped the distribution of aU the known forms of 
mammals in the region — 2,240 species and sub- 
species. 

The broad fact which has weighed most with 
critics of ‘Wallace’s Line’ is that many creatures 
have broken across it in an easterly direction. 
Raven, therefore, analyses the list of mammals 
which have transgressed the supposed boimdary. 
His tables and maps are full of suggestive informa- 
tion, and it amounts to this : that the mammals 
which have crossed in greatest numbers are the 
bats, shrews, true rats and mice. True squirrels 
crossed from Borneo to Celebes ; true pigs reached 
New Guinea ; true deer {Cervtis) spread from Java 
to Celebes, but were also carried about by natives. 
Indeed, all the transgressions camiot be attributed 
to natural distribixtion, for man transported some 
of the Viverridse, although Paradoxums may have 
drifted over the boundary, and of other Carnivora, 
while one species of Fefe reaches Sumba (not 
Sunba as in the text, p. 195), the dingo was man- 
borne. The lemur Tar sins and the macaques of 
Celebes complete the list, except for the greatest 
mammahan transgressor of all— man. 

How does this list stand in comparison witli the 
series of mammals which have found ‘Wallace’s 
Line’ to be a real boundary ? Of the East Indian 
forms which do not transgress the line, there are 
the hedgehogs (Erinaceidse) and tree-shrews 
(Tiipaiidae) amongst Insectivora, the tree -shrew's, 
wdth thirty-nine species, reaching Lombok and 
spreading along the west of the ‘Line’ to the Philip- 
pines ; Galeopithecus ; the Spalacidse ; the squirrels 
(excluding Sciurus) , with eighty-seven species 
widely distributed west of the ‘Line’ but none 
crossing over ; porcupines, bares and rabbits ; the 
pangolins ; amongst the Ungulates, the chevro- 
tains (Tragulus) with forty- three species in the 
Malaypi region, the muntjac deer, tapirs and 
rhinoceroses have all had their wanderings checked 
at ‘Wallace’s Line’ . So it is wdth most carnivora : 
the dogs (other than the dingo), the single species 
of bear, and the Mustelid^, of which eight genera 
occur in the Malayan region. Apart from the 
monkeys already mentioned, the Primates keep 
within the same limits, and they include thirty-six 
spefcies of semnopitheques, fifteen, species of 
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Macacus, eight species of gibbons and one highly bridges between deep seas, the islands of the Malay 
variable species of orang — -all of East Asiatic Archipelago made occasional contact with the old 
origin, and none transgressing the ‘Line’. mainland of Cathay sia. So are explained the abun- 

Whatever may be said about the inefficiency of dance of mammalian forms in the Malay Peninsula 
the supposed boundary, it is evident that it has and Borneo, parts of the old mainland, and the 
acted as a real barrier to far more mammals and relative scarcity of mammals in Celebes and the 
mammalian groups than it has allowed to pass ; Philippine Islands, outliers of the continent, 
and, in Raven’s words, ‘‘this seems consistent with ‘Wallace’s Line’ gains its significance and is a 
the fact that ‘Wallace’s Line’ for the most part real boundary because it indicates the line of the 
marks the eastern boundary of the ancient con- continental shelf of the old. mainland, and that 
tinent, while the islands east of it have had only marked the limit of distribution for most East 
occasional contacts with it. The facts suggest Indian mammals. Van Kampen underestimated 
that those numerous families which failed to cross the significance of the ‘Line’, which Raven regards 
Wallace’s Line only reached it in relatively modern as being “well-established” by the distribution of 
times after the harrier was fully established”. mammals ; this refers more especially, as Gregory 
Much has been done in the region since Alfred points out, to the southern two-thirds of the ‘Line’, 
Russel Wallace published his observations and for the northern end, where it runs south of the 
deductions in the sixties and seventies of last Philippines, appears to mark a break of more 
century, and the general run of investigation is to recent formation and of less zoogeographical 
suggest that by narrow and temporary land significance, James Ritchie. 


Royal Society of Canada 

Annual Meeting 

Royal Society of Canada held its annual tion americaine dans la province de Quebec” by 
^ meeting on May 21-24 at MeMaster Uni- Gustave Lanctot, and that by L. W. Howay on 
versity, Hamilton, Ontario. The presidential “Negro Immigration into Vancouver Island in 

address by Prof, W. Lash Miller dealt with “Some 1850”, served to emphasise the ever-present 
Applications of the Methods of Physical Chemistry problem of the influence on Canada of political 
to the Study of Micro-organisms”. The PTavelle changes in the United. States of America. 

Medal for 1934-35 was presented to Dr. F. T. The feature of Section III (Mathematical, 
Slratt, for his numerous contributions in the field Chemical and Physical Sciences), which was held 
of chemistry. The Lome Pierce Medal was under the presidency of Prof. E. F. Burton, was 
awarded to Dr. E. Montpetit, and the Tyrrell a symposium on supra-conductivity. Prof. Burton 
Medal to Brig. -General E. A. (Jruikshank. in Ms presidential address gave a summary of the 

Prof. L. M. CTOuid, of Carleton College, North- general phenomena of supra-conductivity. He 
field, Minnesota, gave the annual public lecture, was followed by F. G. A. Tarr, who spoke on the 
his subject being “Adventures in Antarctic magnetic effects in supra- conductors, and an- 
Geology”. Prof. Gould was a member of the iiounced that he finds the effective permeability 
recent Byrd, expedition. His lecture was an out- to be influenced by the geometrical shape of the 
standing humorous presentation of scientific facts, body. A, D. Misener gave results of experiments 
In Section I (Literatiire fraii^aise, Histoire, etc.) which indicated that the transition point for thin 
eighteen papers were presented, and seventeen in films of lead is a function of the thickness of the 
Section II: (English ' Literature, History, ' etc.), film. The .results of experimental .work done 
Amongst a number of important contributions at the cryogenic laboratory at Toronto were 
iniglif bennaitioned thatofDi%Ifig}ithalIo summarised, and this was followed by three 

discovered Journal of James and Andrew McGill, theoretical papers on the explanation of supra- 
Besides supplementing greatly the hitherto scanty conductivity, by C. Barnes, H. Grayson'Bmith -and 
knowledge of James McGill, the founder of McGill Prof. L. V.. King. Prof. King’s theory, founded on 
University, this 522-folio-page work gives much electric polarisation and space lattices, was an 
iniormation on the affahs of the North-West Fur important contribution ; the theoretical curves 

Company from. 1797 until 1814. for the Wiedemann-Fraiiz relation and the effect 

The contribution, ‘'De liiifiiience.de la revolu- of a magnetic field on 'the transitioir temperature 
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are in satisfactory agreement with experimental 
results. 

Among the hundred and twenty-nine papers 
presented to the section, space permits the mention 
of only a few. Prof. L. V. King presented a paper 
on the theory of acoustical resonators in which 
he succeeded in obtaining an exact solution for 
the case of a semi-infinite cylinder bounded by 
an infinite flange . The agreement with Rayleigh’s 
approximation is excellent. Dr. L. Gilchrist and 
his collaborators presented two papers on the 
results of 'applied geophysical work and Dr. 
H. G. I. Watson spoke on an improved electrical 
method of using the point electrode in geophysical 
field work. A paper by Prof. J. Satterly and J. C. 
Strachan on the measurement of surface tension 
of water and mercury by means of stationary 
waves on a vertical jet was the subject of an 
interesting theoretical discussion as a result of the 
values obtained for mercury by this method. Dr. 
Otto Maass presented a paper in collaboration 
with W. H. Barnes and R. S. Brown giving the 
results of determinations of the specific heat of 
liquid DgO from to 100° C. Among the several 
papers by Dr. 0. Maass and his associates, mention 
may be made of an interesting investigation on 
the dielectric constants of propylene and methyl 
ether for both the liquid and vapour forms from 
room temperature to 10° C. above their critical 
temperatures. A definite difference in dielectric 
constant of liquid and vapour has been found to 
persist above the critical temperature. 

Dr. J. A. Gray and J. S. Marshall presented 
papers on the scattering of p-rays in which the loss 
of energy by a homogeneous beam scattered 
through an angle of approximately 90° is measured 
and the absorption in ahiininium of homogeneous 
p-rays determined. Further results on the study 
of pleochroic haloes were presented by Dr. G. H. 
Henderson. Evidence for instabilities resembling 
eddies in the striated discharge from measurements 
made using a small Rayleigh disc was given in a 
paper by Dr. D. A. Keys. Dr. G. M. Shrum gave 
an account of a method of finding the vitamin A 
content of pilchard oil from the absorption 
spectnim. Dr. D. C. Rose read an interesting paper 
summarising the results of a series of continuous 
records of atmospheric potential gradient, taken 
at Ottawa, which show a relation between weather 
conditions and the- deviations from the average 
type of diurnal variations. In a paper presented 
by J. O. Wilhelm., A. D. Misener and A. R., Clark, 
the results of viscosity measurements on the two 
forms of liquid helium were given. Helium I 
.at 2*3° K. has a viscosity of 0*00027 c.a.s, 
units and helium II at 2*2° K. has a viscosity of 
0*000033 c.o.s. units, which is not very different 
from that of helium gas. Several papers on 


spectroscopy, particularly on the hyperfine struc- 
ture of lines, were presented by Dr. Stanley 
Smith, A. B. McLay, M. F. Crawford and others. 

An exceptionally interesting series of papers 
was presented in Section IV, and the following 
list of subjects discussed indicates their wide range 
of geological interest : 

Physiology of northern British Columbia ; the 
deformation of post-glacial lake terraces .in 
Ontario ; problems in stratigraphy in the complex 
series of southern Quebec ; a late Cretaceous 
fauna of southern Alberta ; a revision of the genus 
Tetradium ; a revision of the genus Galapoecia ; 
a discussion of Archseo-cy athinae ; the differentia- 
tion and structural history of the Sudbury Nickel 
Irruptive ; heavy accessory minerals in granites ; 
igneous breccias ; new types of pleochroic haloes 
and their causes ; the composition of asbestos and 
related fibres ; rock flour glacial 'White Silts’ in 
southern British Columbia ; fabric analysis in 
structural petrology ; and geological deductions 
from deep focal earthquakes. 

The meeting was brought to a fitting close by 
an excursion to examine the interesting geological 
features in the vicinity of Hamilton. 

Prof. John Tait in his presidential address to 
Section V (Biological Sciences) spoke on "Some 
Structural Implications of the Respiratory 
Mechanism in Animals”, and illustrated his view- 
point with examples from a very wide range of 
organisms. Eighty- six papers were presented in 
this section ; Sir Frederick Banting, Prof. C. H. 
Best, Prof. E. M. Walker and their respective 
collaborators presented work on varied endocrino- 
logical and related subjects, which included 
respiratory metabolism and poisons ; salt secre- 
tion ; the site of formation of the phosphates of 
blood serum ; the phosphoric esters of normal and 
malignant tissues ; the biological effects of sericite 
and various other mine dusts ; and the respiratory 
metabolism of the seal. Prof. J. B. Collip and his 
collaborators presented work on endocrine inter- 
relations during pregnancy ; the influence of 
prolonged administration of an anterior pituitary 
extract on the ketosis of experimental diabetes ; 
the production of endometrial moles through 
operation on the rat uterus during the second part 
of pregnancy ; the nature of the constitutional 
factor in chronic atrophic rhinitis ; and a number 
of other papers on the effects of various hormone 
extracts. Dr. J. S. L. .Browne and E. M. Venning 
showed the effects of various treatments on normal 
and ovariectomised women. Prof. H. Wasteneys 
and his colleagues presented papers on factors 
affecting the rate of protein breakdown and on 
the synthetic action of pancreatic lipase, together 
with reports on new biochemical techniques. Prof. 
D. T, Eraser and colleagues gave an interesting 
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group of papers on sera and toxins. Prof. P. 
Masson spoke on “La multiplicity probable des 
: syncytium' de ' Scliwanii”. ■. ■ 

Papers of a general zoological or botanical 
nature numbered tbirty-one. ■ Prof. Marie-Victorin, 

, J. Rousseau and ,J. Brunei gave the results ' of 
systematic studies of tke Quebec flora. Prof. R. B. 
Tbomson presented a new interpretation of the 
segmental organisation of Osvmmdcb and Prof. H. S. 
Jackson described variations in the short-cycle 
. rasts ; , with their colleagues and students they 
presented a series of other papers on plant anatomy 
and mycology . Dr. J. H. Craigie gave an exhaustive 
account of the epidemiology of wheat stem rust. 
Dr. J. W, McArthur presented data on tomatoes 
which are of great significance for general theories 
of the inheritance of quantative characters. Dr. 


L. 0. Gaiser showed the occurrence of different 
chromosome numbers in various wild populations 
of Liatris punctata. Prof. A. H. R. Buller reviewed 
our knowledge of the solerotia of the higher fungi. 
Prof. G. H. Scarth and J. Levitt described a 
method of measuring water permeability of freed 
plant protoplasts and gave new data on the problem 
of cell permeability in relation to hardiness. 

A dinner in honour of Prof. Wilson Smith/ 
professor of botany at McMaster University, who 
is retiring this year, and various field excursions 
were interesting features for this Section, 

The social arrangements made by McMaster 
University and local residents, and the facilities 
for accommodation, exhibits and meetings pro- 
vided by the splendid new buildings of the Uni- 
versity were much appreciated. 


Obituary 


Prof. B. L* Robinson 

F LORISTIC botany suffered a heavy loss by the 
death on July 27 of Benjamin Lincoln Robinson. 
Born at Bloomington, Illinois, on November 8, 1864, 
he graduated A.B. at Harvard in 1887, and then 
studied tmder de Bary at Strassburg, where he took 
the Ph.D. in 1889. His early work was anatomical, 
especially on unusual stem -anatomy ; his thesis was 
on the stem-anatomy of Phytocrene macrophylla. 
Returning to Harvard, Robinson became assistant 
in the Gray Herbarium under Sereno Watson, and 
on Watson’s death in 1892 was appointed curator. 
The development of the Herbarium and the con- 
tinuation of the taxonomic researches on American 
botany begun by Gray and continued by Watson 
have been Robinson’s life-work. He found the 
Herbarium poorly housed, inadequately equipped, 
with a meagre endowment, and no definite status 
in the University. By the aid of generous donors 
he: was able, during the years 1909-16, gradually to 
replace the little old building by an imposing modern 
structure which has been described as the safest and 
most conveniently arranged and best equipped 
herbarixim building in the world. The endowment 
in 1899, by Mrs. Gray, of an Asa Gray professorship 
of systematic botany, of which Robinson was the 
first incumbent, added instruction to the functions 
of the Herbarium. 

Two important pieces of work demanded attention 
when Robinson became curator — the completion of 
Gray’s “Synoptical Flora of North America”, and a 
much needed revision of Gray’s “Manual of Botany”. 
The former, with the aid of several experienced 
botanists, was completed in 1895-97, and the latter 
in conjunction with M. L. Fernald in 1908. 

The results of Robinson’s work and that of -his 
assistants, on the floras of North America, Mexico 


and tropical South America, are embodied in a long 
series of papers in the Proceedings of the American 
Academy of Arts and Sciences and other periodicals. 
The substantial volumes of the reprints collected in 
the convenient form of “Contributions from the Gray 
Herbarium” are a monument to their industry. 
Robinson was specially fond of the Compositae, and 
his “Revision of the germs Brichellia^^ was the first 
of the larger “Memoirs of the Gray Herbarium” 
begun in 1907. 

Robinson’s interest in local and regional botany 
found expression in the New England Botanical Club 
started in Boston in 1896, and for thirty years after 
its inception in 1899 he edited its journal, Rhodora, 
The Club collection lodged in the Gray Herbarium 
numbers more than 150,000 sheets. 

British botanists showed their appreciation of 
Robinson’s work by electing him to the foreign 
membership of the Linnean Society of London in 
1922. His colleagues and friends at home and abroad 
will regret the passing of an eminently sane critical 
botanist and a courteous and kindly gentleman. 

A. B, Renbub. 


We regret to announce the following deaths ; 

Lieut. -Colonel H. W. Acton, C.I.E., formerly 
director of the School of Tropical Medicme, Calcutta, 
on August 23, aged fifty -two years. 

■ Prof, Henry Briggs, O.B.E., Hood professor of 
mining in the University of Edinburgh since 1924, 
and professor' of mining in Heriot-Watt College since 
1919, on August 24, aged fifty-two years. 

Prof. E.' Jeanselme, emeritus professor in the 
faculty of medieme in the University of Paris, known 
for his work on syphilis, leprosy, and the history of 
medicine, aged seventy-seven years. 
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Protection during Air Raids 
" ThE' recent air e^siercises at Portsmouth have 
shown once more that in some states of the weather 
it is impossible to prevent a hostile air fleet from 
launching an attack upon a city. It is essential, 
therefore, that we should do all we can to minimise 
the effects of air raids, if unfortunately it should be 
found impossible to prevent wars. The Government 
is preparing a series of six handbooks dealing with 
different aspects of the problem, and the first of these 
has recently been issued ' (Air Raid Precautions, 
Handbook No. 2. Anti- Gas Precautions and First 
Aid for Air Raid Casualties. Pp. 110. London: 
H.M. Stationery Office, 1935. 6d.). Mr. C. B. O. 

Mohr, 147 Milton Road, Cambridge, the secretary 
of the Cambridge Scientists’ Anti-War Group, writes, 
however, to say that his Group considers that with 
the proposed protection casualties up to 30 per cent 
of urban populations are likely to occur. This Group 
is investigating the technical side of the problem, and 
he suggests that other scientific workers should do 
likewise and make their results known. These 
dangers can no longer be ignored, but on the other 
hand they should not be exaggerated. It is not only 
sensational journalists who have published mis- 
leading statements about new engines of war of 
extraordinary potency, but even statesmen in re- 
sponsible positions who are in a position to obtain 
accurate information. One of these has said that 
scientific men “will turn to making a high explosive 
bomb about the size of a walnut and as powerful 
as a bomb of big dimensions”. The actual fact is, 
however, that every endeavour has failed to produce 
an explosive appreciably more powerful than nitro- 
glycerine, which was discovered by Sobrero in 1846. 
Equally exaggerated statements have been made 
about the effects of gas bombs ; but high explosives, 
incendiary and gas projectiles are ail very serious 
sources of danger and should be investigated 
authoritatively and impartially. 

Academic Freedom ' 

The Conference on Academic Freedom held at 
Oxford on August 14~16 was arranged by the 
provisional committee formed last October following 
the censure passed on addresses by Mr. H. ' D. 
Dickinson, of the University of Leeds, and Prof. 
H. ,J. Laski, of the University of London. The 
Conference opened with, a discussion on academic 
and professional freedom, over which Prof. J. L. 
Myres/presided, , .and a standing committee was 
formed to give permanent character to the protest 
against any infringement of the rights of academic 
freedom. Mr. G. D, H. Cole pointed out that, although 
in Great Britain we are relatively immune from 
interference with academic and professional freedom, 
there is a serious danger of a rapid growth of intoler- 
ance, and this applies particularly to the professional 


d Views 

worker in business or industry. What is wanted is 
not to prevent interference altogether but to keep 
it within the limits within which it is absolutely 
necessary. The difficulty arises over the exercise 
of the professional man’s rights as a citizen and the 
rights he holds in common with other people in 
matters of personal conduct and behaviour. Bertrand 
Russell made a vigorous plea for freedom for teachers 
to express their opinions within as well as outside 
their professional activities, and for organised defence 
against victimisation. 

At the second session of the Conference, over 
which Prof, Lascelles Abercrombie presided, the 
question of international professional relief was 
discussed. Reports were read dealing with the 
persecution of teachers of all grades in Italy, Spain 
and Bulgaria as well as in Germany. Prof. Aber- 
crombie said that internationalism must be identified 
with civilisation itself. A resolution was passed recog- 
nising the need of relief for persecuted teachers in 
other coxmtries besides Germany, and establishing a 
committee to co-ordinate such work internationally. 
The final session of the Conference, over which Prof. 
Julian Huxley presided, dealt with the utilisation of 
science, and Prof. Huxley suggested that a long-range 
policy of the utilisation of science would involve the 
transformation of the economic and social system. 
Mr. J. L. Hodgson insisted that no creative work of 
value is ever done for money, and Dr. L. E. C. Hughes 
said that if science is to have a broadening human- 
itarian future and the scientific worker is to have a 
share of responsibility for his actions, it can only be 
in accordance with his own standards of scientifiic 
procedure and not with those arbitrarily imposed 
by non-scientific politicians. A resolution was passed 
to set up a committee of representatives of scientific 
and technical organisations to co-ordinate the 
activities of scientific associations and scientific 
workers in carrying out the pledge to secure that, 
so far as lay in their power, science should be used 
only for the benefit of humanity. 

Artificial Radioactivity and Therapeutics 

A NOTE in The Times of August 24 states that Prof. 
Ernest Lawrence, of the University of California, 
reports further progress in the production of artificial 
radioactivity. By subjecting ordinary salt to high- 
voltage X-rays, he claims to have produced in his 
laboratory minute amounts of radio-sodium, which 
emits radiation only of the y- type, and has a half- 
life period of only about 15 hours as compared with 
the 1700 2 /ears of radium, while the suggestion is made 
that great therapeutic possibilities are thus opened 
up. The high reputation of Prof. Lawrence leaves us 
in no doubt: as to the validity of his . experimental 
claim j but it seems all the more necessary to suspend 
judgment about therapeutic possibilities until a vast 
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amount, of .experimental biological .work has been..- 
carried out. , It was suggested that it' might be possible 
to inject the radio -sodium into the tissues, apparently, 
with the view of obtaining its local action upon malig- 
nant growths. How the localisation is to be effected 
will, we think, be rather a problem. A further point 
is that the short half-life period is not necessarily by 
any means an advantage from the therapeutic point of 
view. One of the certain facts wdiich have resulted- 
■from the scientific study of radiation therapy is that 
uniform and carefully adjusted dosage is essential to 
success. The new product — -radio -sodium— -pro- 
duces a form of radiation which is rapidly diminishing 
in amount ; constancy of radiation, therefore, cannot, 
he expected.' It is certainly by no means the case 
that an initial heavy dose of radiation which rapidly 
decreases will have the same biological effect as the 
same total dose provided by a smaller constant source 
acting for a longer time. From the physico-chemical 
point of view. Prof. Lawrence’s work is of the deepest 
interest, but to mention therapeutic possibilities at 
this early stage seems to us decidedly premature. 

Red Kafirs of Nuristan 

It is anticipated that further light will be thrown 
on the much-disputed origin of the Bashgali, or 
‘Red Kafirs’ of Afghanistan, by recent investigations 
of their language and customs by Dr. George Morgen- 
stierne, of the Goteborg High School, Sweden. In the 
meantime, The Times correspondent at Simla reports 
in the issue of August 17 that a German botanical 
expedition, which has worked its way through the 
Hindu Kush to the Chitial, has come into contact 
with the Red Kafirs among other strange tribes of 
Nuristan. The Red Kafirs — so-called to distinguish 
them from the Black Kafirs, whom some ethnologists 
regard as having negro affiliations— are sometimes 
credited with an origin which legend traces to Arabia, 
while on another view it has been suggested that 
they are descendants of the soldiers of Alexander. 
The most probable theory is that both racially and 
culturally they preserve a strain of the same stock as 
the Aryan invaders of India. Although they have 
been converted to Islam, they retain a number of 
pagan customs, in which some would see traces of 
ancient Greece. It is probable, however, that the 
resemblance is no more than generic, and that the 
strange customs reported of them are a debased 
survival of beliefs of the primitive Arya. Thus it is 
said that although they believe in one chief god, 
they also recognise forty or fifty other deities, to 
whom sacrifices are offered on high places, while the 
dead are placed in sacred groves. One of the most 
interesting features of their customs is a song and 
dance ritual in connexion with a central altar. Dead 
heroes are commemorated by wooden equestrian 
statues, which are sometimes accompanied by figures 
of an attendant and the hero’s wives seated behind 
on chairs. The general character of these statues and 
their technique have been made the basis of a sug- 
gested connexion with the statues of Easter Island, 
and thought to point to one possible source of the 
‘Aryan’ strain which some would see in Polynesia. 


Restoration at Avebury 

■ Opbbations . for the exploration and 'restoration 
of the avenue leading from Overton Hill to Avebury, 
which were begun by Mr. Alexander Keiller last year, 
have been resumed,. It is expected that all. the sur- 
viving stones of the avenue will shortly have been 
placed in their original positions. The recent work 
has yielded information as to the original plan and 
method of construction additional to that obtained 
last year. Six stones, it is stated in a report in The 
Times of August 24, have been re-erected this year, 
including two of the largest megaliths known in the 
whole of the avenue, and the only two remaining stone- 
holes in the section have been identified ; and at the 
time of writing two stones were still to receive 
attention. Of these. No. 9 is the only one which has 
never fallen. Advantage will be taken of the con- 
creting, which will make it safe for future generations, 
to examine the method of packing followed when it 
was erected originally. The companion stone, No. 10, 
re-erected by Mrs. M. E. Cunnington in 1912, was 
shown by last year’s examination to have been 
replaced some distance from its original position, 
as well as back to front and upside down. It will be 
placed in its correct position in its proper stone-hole, 
which has recently been discovered. In the next 
section, excavations are being undertaken on the 
sites of the stones between the north-western limits 
of last year’s operations and the entrance to the 
circle. Here evidence has been found to show that 
at least two of the stone posts were broken up on 
the spot and without the use of fire. No, 39, par- 
tially uncovered in the laying of a pipe-line in 1913, 
and No. 40 have now been completely excavated, and 
will be re-erected shortly. 

Further Discoveries at Colchester 

Lateb excavation of the remains of the remark- 
able wall discovered on the Romano -British site on 
Sheepen Farm at Colchester (see Nature, August 17, 
p. 251) have served only to strengthen early impres- 
sions of its singular character. It has been found to 
rim in an east-west direction for a distance of 
approximately 352 ft. At the eastern end, the 
possibility of further examination comes to an end 
at Sheepen Lane, so that it cannot he stated how 
far, if at ail, it extended in this direction. At the 
western extremity, after a somewhat sinuous course, 
the wall turns in a right-angled bend to run north- 
ward, the construction continuing to be identical in 
form. The northern corner of what was evidently a 
large enclosure was located on this western side at 
a distance of 291 ft. from the southern turn. The 
course of the northern face is now being traced. 
Vestiges of cross walls, one running east and west, 
the other north and south, have been found at a 
point situated approximately 150 ft. east of the west 
wall. Of these, the former is the more substantial, its 
foundations having a breadth of 4 ft. 6 in., while 
those of the latter are only 2 ft. 6 in. wide. Further 
excavation showed these to be part of the wails of a 
Romano -Celtic temple, of which the enclosure was 
the temenos. The walls of the temple have now been 
completely traced {The Times, August 28). 
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■Quetta Earthquake of May 31 

We have received from the Under Secretary of 
State for India an advance copy of a brief report on 
the Quetta earthquake. In the loss of human life, 
it ranks as one of the most destructive of all known 
Indian earthquakes. Its disturbed area was probably 
less than 300,000 square miles, while the Assam 
earthquake of 1897, the Kangra earthquake of 1905 
and the North Bihar earthquake of 1934 were, all 
felt over areas of between 1| and 2 million square 
miles. The epieentral area is a band about 70 miles 
long and 15 miles wide, running from Quetta, 
through Mastung, to midway between Mastung and 
Kaiat. One of the most striking features of the 
earthquake was its brief duration, which was probably 
less: than half a minute. The intensity of the shock 
rapidly diminished from the central area, suggesting 
that the focus was perhaps not more than a mile or 
two below the surface. In the district between 
Peshawar and Karachi, the alignment of the mountain 
ranges is abruptly broken by a marked re-entrant 
angle running up through Sibi to Quetta. At the 
apex of this angle, the rocks must be in a condition 
of great strain, and it is possibly the sudden yielding 
of the rocks under this strain that causes the numerous 
earthquakes in this part of Baluchistan. 

Circulation of the Earth^s Atmosphere 
At the International Meteorological Conference at 
Utrecht in September 1923, a resolution was passed 
that arose from a proposal of the late Prof. Exner 
for the calculation of coefficients of correlation be- 
tween weather anomalies in distant parts of the 
world. This resolution was to the effect that long 
and homogeneous series of observations of pressure, 
temperature and rainfall should be published with 
the view of furthering the study of the general 
circulation of the earth’s atmosphere ; that a small 
number of stations at a mutual distance of 500- 1,000 
kilometres should be included, preferably stations 
belonging to the Roseau Mondial (a network of stations 
for which amiual summaries are published) ; and that 
this material for publication should be collected with 
the aid of various meteorological institutes, the long 
series being taken up to the year 1920. This resolu- 
tion took shape in vol. 79 of the Smithsonian 
Miscellaneous Collections under the title “World 
Weather Records”, to which has been added recently 
a supplementary volume with the same title covering 
the period 1921--30, but also including some sum- 
maries of long records that were not available in 
tune for vol. 79. The new material occupies the 
whole of vol. No. 90 of the same series of Miscellaneous 
Collections, the cost of publication being met by a 
grant from Air. John A. Roebling. It is scarcely 
necessary to point out the advantage to students 
of world weather of a collection of data of this kind, 
which gathers together in a compact form material 
that is often obtainable only at great trouble and 
expense. It can be used by those who carry out 
statistical studies with the view of establishing 
equations for long-period forecasting on the lines 
developed by Sir .Gilbert Walker and others, and 


also for the study of periodicities, while the addition 
of monthly sunspot and solar radiation data makes 
it possible to add the study of solar-terrestrial rela- 
tionships. The supplementary material includes the 
long Edinburgh series, which goes back to 1731 for 
temperature and to 1770 for precipitation. 

Marine Research at Port Erin 

The main work at the Marine Biological Station, 
Port Erin, Isle of Man, has been on the rearing of 
oyster larvae up to the time that they settle as spat. 
The report for 1934 (No. 47), drawn up by Dr. R. J. 
Daniel, shows that many other researches are being 
carried out, but the grant-in-aid from the Develop- 
ment Commission has made it possible to investigate 
the feeding of the oyster larva3. The zooids from 
certain common seaweeds have been used, and by 
choosing a succession of different species, zooids of one 
kind or another are pro\dded throughout the summer 
months when the oyster larvae are present in the 
water. This special research occupies Mr. J. A, 
Bruce and Dr. Mary Parke. Detailed investigations 
on the morphology, cytology and life -cycles of the 
brown seaweeds have been necessary, with the testing 
of various culture media. The results have so far 
been of an encouraging nature, and it is hoped to 
expand the scope of the work in future. Samples 
of local herring are still continuously examined 
throughout the fishing season. Lobster culture is 
also progressing, lobsterlings and younger stages as 
well as more than 3,000,000 plaice eggs and larvsB 
from the j)ond having been liberated into the sea. 
The scheme for research also includes work on the 
conditions and relations of inter-tidal life on the 
beach. It is satisfactory to see that a large number 
of visitors, especially classes from schools, have 
worked at the Laboratory during the year. 

Problems of Forestry 

The fifteenth number of Sylva (published by the 
Edinburgh University Forestry Society, 1934-35), the 
annual journal of the Edinburgh University Forestry 
Society, fully maintains the standard which this 
publication has achieved. Among the professional 
articles may be included “Impressions of British 
Forestry”, in which some interesting criticisms are 
made by H. E. Marees, and a second on “The Forests 
of Denmark”, by N. Bang. Forestry in the Empire 
is represented by articles on “Forest Research in 
Trinidad”, in which C. Swabey treats of the consider- 
able progress made in this direction in recent years ; 
the “Problem of Forestry in Southern Rhodesia”, 
an article recommended to those interested in that 
portion of the Empire. Afforestation on the Bauchi 
Plateau of Northern Nigeria, by J. Dundas, and pre- 
liminary notes for a working plan of woodbush 
forests in South Africa, by C. C. Stapleton, are also 
discussed. Allusion is also made to the visit paid to 
■West Africa in 1934 by Prof. E. P, Stebbing, during 
which he saw something of the forests of a number 
of British and French Colonies, returning home via 
the Sahara. 


332 


NATURE 


August 31, 1935 


Tropical . Diseases Research in: Puerto Rico 

The eighth annual report of the Director of the 
School of Tropical Medicine of ■ the 'IJiiiversity of 
Puerto Rico (under the auspices of 'Columbia Uni- 
versity), recently received, summarises the work of 
the" 'School during the year ending June 1934. 
Seminars, lectures and clinics are held weekly in the 
School; and the Pan-American Medical Association 
visited the School in March. Much research work 
has been , done, of which an outline is given. This 
includes a study of tuberculosis and its occurrence 
in the Island, and a skin test for Brucella infection 
has been developed. In the Department of Chemistry, 
work on vitamin A testing of Puerto Rican food 
plants has been completed. In parasitology, special 
methods for detecting ova of ScMatosoma mamoni 
have been devised, and some cases of human in- 
fection with the liver-fluke. Fasciola hepatica, have 
been detected. In mycology, infection with new 
species of ringworm organisms has been found, and 
the disease known as granuloma inguinale has been 
investigated. A list of the papers that have been 
published from the School is appended, together with 
details of administration and finance. 

Twenty-Five Years of Philosophy 

li? recognition of the Royal Silver Jubilee, move- 
ments in British philosophy during the past twenty- 
five years have recently been reviewed in the Philoso- 
pher (13, IJiTo. 3, July 1935). In 1910, Bertrand Russell 
and A. N. ■Whitehead crystallised the logistic tradi- 
tion and created the analytic method. The neo- 
realist creed has been developed by Russell, and the 
great principle of emergence has taken an important 
place in modern philosophy, chiefly through the 
work of C. Lloyd Morgan. These and other systems 
are, however, opposed by the concept of idealism, 
the greatest British supporter of which is F. H. 
Bradley. This reaction against materialism has 
received much support from British thinkers. 
Bradley supports absohite idealism, which is closely 
related to the philosophy of the Hegelians such, as 
Sir James Baillie, 'Viscount Haldane, etc. Idealism 
has also found great favour among leading men of 
■ science, like Sir xlrthur' Eddington and Sir James 
Jeans. The antagonism between spiritualism and 
materialism is exemplified in the controversies con- 
cerning animate Nature — vitalism and mechanism, 
L. T. Hogben supports the latter, but opposed to 
his views are those of Sir J. Arthur Thomson and 
J. S. Haldane, who claim the independence of biology 
from physics. The past twenty -five years has wit- 
nessed a welcome approach of philosophy, religion 
and. the positive sciences. 

„ Early Boo,ks on the. Hyacinth 

Undee the title “The Voorhelms of Haarlem’% 
Mr. W. Roberts gives an interesting account of some 
■of the Dutch' bulb growers, and their literary efforts,, 
during the eighteenth century {J. Roy. Hort. Soc., 60, 
Part:3, pp. 199—208, May 1935). The Dutch trad© in 
bulbs was' established in the seventeenth century, 

: upon a basis of secrecy. The “Dutch Gardener or the 


Complete Florist”, a book by Henry Van Oosten, 
published in London in 1703, devoted four pages to 
the hyacinth and forty to the tulip, but gave away 
none of the precious information. The publication 
of “A Treatise on the Hyacinth” by George Voorhelm, 
in 1752, broke the tradition, and, far from raining 
the Dutch trade in bulbs, laid the foundation for 
development to its present magnificent proportions. 
The volume was translated into English, French, 
Italian and German, though no Dutch edition 
was apparently needed. It was the first scientific 
treatise on bulb culture, but Mr. Roberts cites 
many more later volumes on the same subject, 
and also outlines, in pleasing style, the later develop- 
ment and fortunes of the house of Voorhelm. 

Estimation of Small Percentages of Bismuth 

In view of the need for a generally agreed and 
reliable method of analysis for the small percentages 
of bismuth in copper, the Fiscal Policy Joint Com- 
mittee, Brass, Copper and Nickel Silver Industries 
in 1933 enunciated, through a specially appointed 
Technical Sub-Committee, a number of analytical 
principles to be observed in the estimation. This has 
now been followed by a detailed method for the 
determination of quantities of bismuth of the order 
of 0-0002-0*005 per cent, based upon published 
literature on the subject, and the Secretary of the 
Committee, the address of which is Kings Court, 
115 Colmor© Row, Birmingham, invites comments 
from any who are interested. 

Mining in South Australia 

The “Mining Review” of the Department of Mines 
of South Australia for the half-year ending June 30, 
1934, shows that there has been considerable activity 
in gold mining, due, of course, to the increase in the 
value of the product. Thus the quantity of gold 
obtained in 1933 was slightly more than double that 
obtained in 1932, but its value was considerably more 
than double that obtained in the previous year, being 
in fact approximately in the proportion of 7 to 3. 
There is also included in the pamphlet a description 
of a motor-driven rotary drih which has been de- 
vised, owing to the difficulty of obtaining fuel and 
boiler water for the ordinary steam-driven rotary drill. 

International Congress of Americanists 

Owing to local difficulties, the twenty -sixth session 
of the International Congress of Americanists, which 
should have taken place in 1934, at Seville, was post- 
poned ; and at one time it was thought that no 
meeting would be possible before 1936. Arrange- 
ments, however,, have been made for the Congress 
to open at Seville on October 12 next. A programme 
is being arranged by the Organising Committee, of 
which S. Gregorio Maranon, president of the Geo- 
graphical Society, is chairman. The topics selected 
for discussion include the relations of the individual 
and the State in the early Spanish expeditions of 
discovery,, conquest and colonisation ; types of cities 
in Spanish America in the colonial period, and the 
functions of the Hispano-American municipality ; 
social and juridical conditions of the Indians in the 
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Spanish colonial period : the critical study of the 
scientific work as regards geographical knowledge of 
Spanish America accomplished by the Supreme 
Council and the “Casa de Contratacion” of Seville; 
and fundamental problems in the archseology, eth- 
nography and philology of pre-Columbian America. 
The subscription has been fixed at 25 pesetas. All 
communications relating to the Congress should be 
addressed to S. Jose Maria Torroya, General Secretary, 
calle del Leon, 2 1 , Madrid, 

An Active Sunspot 

A BECENT feature of interest on the sun’s disc has 
been a group of sunspots that appeared suddenly near 
the central meridian between August 19 and 20. Its 
growth is shown as follows, the unit of area being one 
miiiionth of the sun’s hemisphere : 

Bate U.T. 

Atig. 19-^ 8^^ 

20 8 

20 11 

21 8 

22 8 

On being observed with the Hale spectrohelioscope 
at the Royal Observatory, Greenwich, the group was 
obviously very active, especially about the following 
times : Aug. 20^ ; Aug. 21^ and ; 

Aug. 22^ 9*^. During the time that the spots were 
under observation, there were also continuous minor 
changes, often too rapid to record in detail, but some- 
times producing quite obvious changes in the con- 
figuration of the accompanying hydrogen flocculi in 
less than an hour. On August 21 a stream of rela- 
tively dark hydrogen continued for about two hours 
from to descend with a radial velocity of 40-50 
km./sec. behind the leader spot. About 10^ on the 
same day, after a portion of the flocculi had shown a 
sudden brightening, a narrow stream of dark hydrogen 
was shot upwards with a maximum velocity of 140 
lon./sec., but this faded in about 10 minutes. If this 
phenomenon had occurred at the edge of the sun, the 
profile aspect would doubtless have been an eruptive 
prominence rising to a considerable height. 

The Sky in September 

As an offset to the perceptibly shortening days, 
September provides in the latitude of the British Isles 
unexcelled night skies to those who search with binoc- 
ulars or merely use their eyes. By the middle of the 
month at 21^ U.T. ( =22^ Summer Time), the great 
triangle formed by Vega, Deneb, and Altair is not 
far past culmination, whilst crossing ■ the zenith 
obliquely to the meridian is the Milky Way— a 
brilliant sight; when the moon does not interfere. 
Arcturus, nearing the north-west horizon, is balanced 
by Capella in the north-east, and after midnight the 
Pleiades, Aldebaran, and the head of Orion make the 
low ©astern sky conspicuous. There are also other 
gems,' such as the tiny constellation, Delphinus, the 
double star cluster in Perseus, and the well-known 
double star, P Cygni, The moon is full on Septem- 
ber 12 at 12^, and in this lunation becomes the 
^harvest moon’. ; On September 7 it occults X' Sagit- 
tarii (magnitude 2*9), the^ disappearance of the star 


taking place in twilight at 19^ 29*5“ and the re- 
appearance at 20^ 35®®. Saturn is the only planet at 
all well placed for observation ; in the middle of the 
month it transits about 23^. The ring system appears 
about half-way open. On September 12^ 3^, the 
planet is in conjunction with the moon. Venus is at 
inferior conjunction with the sun on September 8> 
when the planet passes 8° south of the sun’s centre ; 
a thin crescent may then be observed telescopically. 
The variability of Algol (P Persei) may be observed 
within about IJ hours before and after the following 
times: September 4^ 23*6^, 7^ 20 *4^ 25^ 1*3^ 
27<i 22-1*® and 30^ 18*9^, The sun enters the sign 
Libra (Autumnal Equinox) on September 24^ 0^. 

Announcements 

Db. Mabshalb a. Howe has been appointed 
director of the New York Botanical Garden as from 
October 1, in succession to Dr. E. D, Merrill, who 
has been appointed head of the Botanical Depart- 
ment, Harvard University. Dr. Howe has been 
assistant director of the Gardens since 1923. He 
has made several field excursions, especially to New- 
foundland and the West Indies, and is an authority 
on the Hepaticse and marine Algae of North America. 

The second International Speech Congress will b© 
held in Brussels on September 6-8, under the presi- 
dency of Mile. H41ene Vacaresco, permanent delegate 
of Roumania at the League of Nations. The subjects 
for discussion will be instruction in speech, results 
obtained by the former congress, international 
exchange of lectures, and French as a universal 
language. The fee is 20 francs. Further information 
can be obtained from L’Agence Joseph Dumoulin, 
77-79 Boulevard Adolphe Max, Brussels. 

A BOOK by Dr. F. W. Lanchester on “Relativity” 
will be published by Messrs. Constable and Co., 
Ltd., on September 5. It presents the theory of 
relativity and the relationships of space, time and 
gravitation, in language suited to those who, though 
not highly specialised in mathematics, wish to grasp 
the meaning of four-dimensional space-time. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

An assistant vocational guidance officer to the 
Kent Education Committee — -The Director of Edii- 
cation, Springfield, Maidstone (Sept. 7). 

An assistant agricultural organiser to the Notts 
Education Committee — ^The Director of Education, 
Shire Hall, Nottingham (Sept. 11). 

A mechanical engineer to the Safety in Mines 
Research Board — -The Under-Secretary for Mines, 
Establishment Branch, Mines Department, Dean 
Stanley Street, Millbank, London, S.W.l (Sept. 14). 

An assistant librarian in the University of Aber- 
deen— The Secretary (Sept. 30). 

A research fellow, two junior research assistants, 
and three junior laborat ory assistants to the Wool 
Industries Research Association — The Secretary, 
Torridon, Headingley, Leeds, 6, 


Area 
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Heliographic position : 
long. 356° ; lat. 28° N. 
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■Attempts to Produce Helium 3 in Quantity 

With reference to the results published by Harn- 
weli, Smyth and 'Urry^ in which there is an apparent 
production of helium of atomic weight 3 in consider- 
able quantities ( 10 "® c.c.) in a discharge run in heavy 
hydrogen, we should like to mention some experi- 
ments which we have made during the past year on 
similar lines. Our apparatus resembles that used 
by Butherford and Oliphant'*^, a beam of positive 
rays being directed on to a target containing 
heavy hydrogen, the positive rays being produced 
by an auxiliary discharge in heavy hydrogen 
gas. The voltage applied to the rays was about 
150 k.v., the auxiliary discharge carried about 
8 milliamp. and the current in the beam was of 
the order of 100 microamp,, but probably only a 
small proportion of this consisted of ions of heavy 
hydrogen. 

After running for one hour, the gas was pumped 
into a glass reservoir which was then sealed off and 
the gas analysed by the micro -method of Paneth 
and Peters. A number of such bombardments were 
made and in all cases the hydrogen contained helium 
and neon, the ratio of helium to neon being greater 
than that in ordinary air. We consider that this 
gas was derived from the walls of the glass cylinder 
used for the discharge, and that the enhanced pro- 
portion of helium is due to the fact that any glass 
in contact with air adsorbs and dissolves helium in 
preference to neon®. The release of this helium is 
facilitated' by the presence of hydrogen. 

Our reasons for preferring this explanation are two. 
First, the yield of neutrons, wdiich should accompany 
the production of helium 3, wbs measured and found 
to be only equivalent at best to a source of 60 milli- 
curies of (radon -f beryllium) ; the helium corre- 
sponding to this yield of neutrons would not exceed 
10 "^® c.c. in the hour, wdiile 10 "® “ 10 ~^ c.c. of helium 
were commonly observed. Secondly, interferometric 
anatysis of the helium spectral lines carried out by 
Mr, C. V. Jackson showed no sign of any extra 
doubling of the lines such as might be expected if 
any considerable proportion of the helium had a 
mass of only 3. For this analysis the helium -f neon 
samples from five bombardments were united ; the 
mixture consisted of about 1 X 10~’ c.c, neon and 
3*6 X 10"“’ c.c. helium, of which at least 90 per cent 
was ordinary helium of mass 4. It would not 
have been possible to detect less than 10 per cent 
of helium of mass 3 on account of the difficulty 
of photographing fringes witli so small a quantity 
of gas. 

A short recent communication by Smyth, Harnwell 
Bleakney and Lozier^ appears to throw doubts on 
the interpretation of the evidence from the mass- 
spectrograph described in the earlier paper. They 
state, however, that their spectroscopic evidence for 


the production of helium remains entirely unex- 
plained. We venture to suggest that their results 
may be explained in the same way as the very 
similar ones which we have obtained. 

F. A. Paneth. 

G. P. Thomson. 

Imperial College of Science and Technology, 

Lohdon, S.W.7. 

^ G. P. Hamwell, H. D. and Wm. D. Urry, Phys. Rev., 46, 

437; 1934. 

2M. L. Oliphant, P. Harteck and Lord Rutherford, Proe., Roy. 
A,’144, 692; 1934. 

» B. Paneth and K. Peters, Z. phys. Chem., B, 1, 253 ; 1928. 

*H. B. Smyth, G. P. Harnwell, W. Bleakney and W. W. Lozier, 
PhyB. Rev., 47, 800 ; 1935. 


Radioactivity of Potassium 

Several hypotheses have been put forward^ to 
explain the extremely long life -period of potassium, 
which conflicts with the theories of (3 -decay as well 
as with Sargent’s empirical rule. Klemperer^, how- 
ever, has shown by an investigation in detail that 
none of the processes suggested really exists. He 
concludes from his experiments that an unknown, 
relatively rare isotope, is responsible for the 

P -activity of potassium, and similarly an unknown 
isotope 3 7 R,b®® in the case of rubidium. 

On general principles, it can be said that ^ -decay 
will be possible, if the difference in the energies of 
the initial and final nucleus, HE, fits the relation : 

(1) A jEf > {m 4- mf).c^, 

where m, nd are the masses of the two particles 
involved in the process. Hence, in the case of 
one wuuld expect both positive and negative electrons 
leaving the nucleus, due to the processes 

(2) - 3 oCa^® 4 c- or (2a) isA^® 4 

Both 2 oCa^® and isA'^® are well-known, stable nuclei ; 
and igA^® is relatively the most frequent isotope of 
argon. This means that the binding energy of the 
nucleus isA^® must be sufficiently low, and the 
relation ( 1 ) w^ould scarcely be violated for the process 
( 2 a), if it is valid for the process ( 2 ). 

Experiments hitherto have not showm any proof 
of an emission of positrons from potassium. I have 
also tested the radiation of potassium in a cloud- 
chamber, without finding any track of positively - 
charged particles. My experiments will be continued, 
and the results published in the Zeitschriftfur Physih, 
but it does not seem to be very probable that anjr 
-emission wdll be found. 

On the other hand, a simple |^-decay of 
cannot be expected. The final product of this process, 
aoCa^h does not accord with our general Imowledge 
of the system of stable isotopes®. Besides, the decays 
constant for this process would be lowered by a factor 
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of about 100 compared with the decay process of the 
rare isotope and the disagreement would be 

still more emphasised. We know further that an 
isotope cannot be responsible for the natural 

P -activity of potassium, for this isotope was produced 
artificially by Hevesy^ and its half-period found to 
be about 16 hours. Therefore one comes to the con- 
clusion that another relatively rare isotope of 
potassium exists, which is the source of the p-particles. 
This can only be which is transformed by the 

decay process to the well-known isotope 2 oCa^^. 
This seems to be the only assumption not in conflict 
with all the available experimental evidence. 

K. SiTTB. 

...Department of Physics, 

German University, . 

Prague, 

July 18. 

G. (lamow, ISTATirEE, 133, 869; 1934. <3r. Beck and K. Sit.te, 

' .'Nature, 133, 722 ; 1934. 

“ 0. Klemperer, Proe. Roy. Soc., A, 146, 638 ; 1935. 

® J. Mattauch, Z. Pkys,, 91, 361 ; 1934. K. Sittc, ibid., in print. 

^ G. Hevesy, Nature, 135, 96 ; 1935. 


Spectroscopy of an Enzyme Reaction 

If a suitable amount of inonoethyl -hydrogen 
peroxide is added to an active preparation of liver 
catalase at pPI 7, the enzyme spectrum disappears 
instantly, and two new absorption bands in the green 
range of the spectrum appear. In the course of a 
few minutes, at room temperature, the new absorption 
bands decrease in intensity, and simultaneously the 
original enzyme spectrum reappears. When the 
change is complete, the cycle may be repeated by 
the addition of fresh substrate. The time required 
for the reaction cycle at 4° is four times that required 
at 24°. The reappearance of the enzyme spectrum 
is accompanied by the disappearance of the titratable 
peroxide oxygen from the system. N"o gas is evolved 
in this reaction. Acetaldehyde and ethyl alcohol are 
among the most probable reaction products. 

The spectrum of the intermediate compound is 
to be attributed to a combination of the enzyme with 
the substrate. The alternative explanation that one 
is dealing here with the reduced (ferrous-) form of 
catalase can be discarded because neither molecular 
oxygen nor ferricyanide reoxidise it to the original 
ferric form, and because it does not combine with 
carbon m.oiioxide. 

Enzyme spectrum (after K. Zeile*) : 

I. 650 . . . 646-620 . . . 610; II. 550-530 . . . 520 . . . 


629 


510-490 nyi. 


500 


540 


Spectrum of the enzyme-substrate compound: 

I.' 576-564; 11. 540-529 m/,/. 


570 


534-5 


.5 A 10^ mo,iecules of the vsubstituted . peroxide' per.- 
luizymc molecule ai’c required to complete the trans- 
,fo.rmation into the.' intermediate compound. It is 
interesting to not© that according to J. B'., S. Haldane’s 
calculations^ :;based yOn- ;Zeil^ .and' Euler’s .data, 
1*9 X 10^ molecules of ■ liydi^ogen ■ peroxide.-, ..are- 
destroyed by, one vunolecule .of liver ' catalase ; per 
second under optimal conditions. : This- coin.cidence 
is ^ still ^more' striking-, since the > enzyme. :.is at least' 
.,«5,000 times more . active -.towards hydro.gen peroxide 
tliaix .towards ethyLlaydrogen* peroxide../ ; j; 


With hydrogen peroxide as a substrate, no apparent 
change of the enzyme sx3ectrurn is observed. The 
inference is, that since the rate of formation and tlic 
stoichiometry of the two enzyme -substrate complexes 
seem to be similar, the different catalytic efficiency 
towards the two substrates is due to the different 
velocity constants of the breakdown of the inter- 
mediate compounds. 

A non-enzymatic model of the present observation 
is found in the reaction of methaemoglobin witli 
hydrogen peroxide (Kobert'l, Haiirowitz'^) and witli 
monoethyl -hydrogen peroxide. Here the intermediate 
compounds are similar to that observed above, so 
far as the absorption spectrum is concerned. But one 
molecule of methsemoglobin will only break up 
3*6 X 10“**^ molecules of hydrogen peroxide per second 
(cf, K. G. Stern®), and an excess of only 20 molecules 
of hydrogen peroxide (Haiirowitz, l.c.) and of 8 mole- 
cules of monoethyl -hydrogen peroxide will suffice to 
transform completely the spectrum of this catalyst 
into that of the intermediate compounds, 

Ktr.RT G. Ste.rh.- 

Courtauld Institute of Biochemistry, 

Middlesex Hospital Medical School, 

London, W.l. 

Aug. 14. 

^ K. Zeilo and H. Hellstroem, Z. 2 )hysial. Chem., 192, 171 ; 1930. 

- J. B. S. Haldane, Proc. Roy. Soc., B, 108, 559 ; 1931. 

“ Kobert, Pjiilyefs Arcfiw, 82, 603 ; 1900. 

* F. Haiirowitz, Z. physiol. Chem., 232, 159 ; 1935. 

'• K. G. Stem, ibid., 215, 35 ; 1933. 


Pleochroism of Crystals of Rare-Earth Salts as 
Evidence of the Non-Rotation of Certain Electronic 
Orbits 

So long ago as 1888, H. .BecquereT recorded that 
the absorption spectrum afforded by crystals of 
‘didymium’ salts was different for different vibration 
planes of the incident light. Later, M. H. Dufet‘-* 
made a detailed study of the crystallographic and 
optical properties of neodymium, praseodymium and 
samarium suliihates, in the course of which he con- 
firmed and extended Beequerers observations by 
recording the wave-lengths of bands in the absorption 
spectra of these salts for light vibrating parallel to 
the acute bisectrix, obtuse bisectrix and optic 
binormal respectively. He found that the intensity 
of individual absorption bands was often, thougli 
not invariably, different for the three principal 
vibration planes, even to the extent of their being 
absent from one of them. 

In the course of a study of the relationship between 
the optical properties and chemical constitution of 
certain absorbing crystals by means of a grating 
microspectrograph used in conjunction with a 
polarising microscope®, I have had occasion to ex- 
amine the absorption spectra for various vibratiou 
directions in crystals of neodymium, praseod;>unium 
and samarium sulphates, and in ceric ammonium 
sulphate. The method adopted was to project a 
conoseopie (‘directions’) image of the crystal on the 
slit of the mierospeotrograph by means of a Bertrand 
lens, u^ing -.a polariser but* no. analyser, and .ensuring 
'that- the. slit and, the vibration plane of the polariser 
•Were, parallel to a principal \dbration plane .of ' the 
•crystal . An oil-immersion ob j ective of W.A . = .1 -30 , 
in conjunction with an oil -immersion condenser, was 
■ used, . . 

In thisVway ,it was: poss to obtain absorption 
spectra which showed the .effect .of; varying the. tay 
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Attempts to Produce Helium 3 iti Quantity 

With t» thn results published by Harn- 

welh Hiriytii md Urry^ in whicdi there is an apparent 
prndiietiori of lieliiiin of iilomie weight 3, in consider-' 
able quantilies (hi ca‘.) in a discharge nm in heavy 
hydrogen, ive nhoiild like to mention some experi- 
ments which w(* have madt during the past year on 
himiiar lirmH. Our apparatus rwemfoles. that used., 
by Eiiifclierford and Oliphaiit^ a beam of positive 
rays being flirccted mi to a target' containing 
heavy hytirogcip the positive rays biung produced 
by an auxiliary discharge in heavy hydi’ogen 
gas. Th«^ voItHg(‘ applied to the rays was about 
150 k.v., thf' auxiliary discharge carrmd about 
H milliamp. and the eurrcMit in the beam was of 
the order of 100 microamp., but probably only a 
small proportion of this consisted of ions of heavy 
hycirogon. 

After running for one hour, the gas was pumped 
into a glass reservoir which w^as then sealed otf and 
the giw analysed by the^ micro-method 'of Paneth 
Mid Pet*T8. A number of such bombardments were' 
made ami in all oases thii hydrogen contained helium 
♦Mvi neon, tlw ratio of helium to neon being greater ^ 
than that, in ordinary air. We consider that this 
giM was deriveni from the w^alls of the glass cylinder 
uM«)cl for th(* liischargiN and that the enhanced pro-- 
poilifHi Ilf helium is due to the fact that any glass 
111 contact- with air wlsorbs and dissolves helium in 
prefi^reniMi to neon®. The rcdeasi^ of this helium is 
facilit.at.ed h) the prt'sence of hyiirogen. 

- Oii.r reasons .for preferring this expianati-on are' tw'o. 
First, the yield of m^utrons, wdiich should accompany 
the production of helium 3, wans measured and found 
to bes only C(.|lu valent at best to a source of 60 milli- 
curies of (radon beryllium) ; the helium corre- 
sponding to this yic'hl of neutrons would not exceed 
10™^® c.c. in the hour, wdiile 10'® - Kh’ e.c. of helium 
were e*om.monly observed. Secondly, interferometric 
analysis of the helium spectral lines carried out diy ^ 
Mr. C. V. Jackson showed no .sign of any extra 
iloubliiig of the lines such as might be expected if 
any coTihldemble jiroportioii of the helium had a 
miwH of only 3. For this analysis the helium 4* neon, 
samples from live bombardments were united ; the 
mixture eonsisted of alwjut 1 x KH c.c.. neon and 
3 "6 X 10-^ c.c. heiiiiriL of which at least OCl'per cent 
was orilinary helium of mass 4. It wmild -not ■ 
I ia\* ( hci T I I H>hs i I lie 1 0 1 lmx*ct Ii‘ss than 1 0’ per cent 
of helium of mass 3 on account of the difficulty' 
of photographing fringes with so small a quantity . 
of gas. 

A short- rvc!i*nt conimnriication by Smyth, Harnweil 
BltNikiuy and appews to throw doubts on ■ 

the interpieiulion of the evidence from the mass- 
Hpeetrograph described in the earlier paper. . They 
state, howTver, that their spectroscopic evidence for ■ 


the production of helium remains entirely unex- 
plained. We venture to suggest that their results 
may be^ explained iii' the same way as the very 
similar ones which we have obtained. 

■F. A. Paneth. 

G. P. Thomson. 

Imperial College of Science and Technology, 

Lohdon, S.W.7. 

^ P. Harawell, H. D. Smytli and Wm. B. Urry, Phi/Sn Rev., 46, 
437; 1934. 

*M. L. Oliphant, P. Harteck and Lord Butherford, Proc., Roy. 
A,- 144, 692; 1934. 

*F. Paneth and K. Peters, Z, phys. Chem., B, 1, 253; 1928. 

* H. D. Smyth, G. P. Harnwell, W. Bleakney and W. W. Lozier, 
Phy 9 . Rev., 47, 800; 1935. 


Radioactivity of Potassium 

Several hypotheses have been put forward^ to 
explain the extremely long life-period of potassium, 
which conflicts with the theories of (3 -decay as well 
as with Sargent’s empirical rule. Klemperer ^ how- 
ever, has shown by an investigation in detail that 
none of the processes suggested really exists. He 
concludes from his experiments that an unknown, 
relatively rare isotope, is responsible for the 

P -activity of potassium, and similarly an unknown 
isotope in the case of rubidium. 

On general principles, it can be said that p -decay 
will be possible, if the difference in the energies of 
the initial and flnal nucleus, AJ5J, fits the relation : 

(1) A JS/ > (w 4* w/).c‘^, 

where m, nd are the masses of the two particles 
involved in the process. Hence, in the case of 
one would expect both positive and negative electrons 
leaving the nucleus, due 10 the processes 

(2) -> 2oCa^® 4- e- or (2a) isA^® + e + . 

Both isA*® are well-known, stable nuclei ; 

and is relatively the most frequent isotope of 
argon. This means that the binding energy of the 
nucleus must be sufficiently low, and the 

relation (1) w^ould scarcely be violated for the process 
{2a), if it is valid for the process (2). 

Experiments hitherto have not showm any proof 
of an emission of positrons from potassium. I have 
also tested the radiation of potassium in a cloud - 
chamber, without finding any track of positively - 
charged particles. ■ My experiments will be continued, 
and the results published in the Zeitschriftfur Fhysih, 
but it does not seem to be very probable that any 
|S+ -emission will be found. 

On the other hand, a simple (3-decay of. 
cannot-be expected. The final product of this process, 
2oCa*^, does not accord with our general knowledge 
of the system of stable isotopes®. Besides, the decay 
constant for this process would be lowered by a factor 
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of about 100 compared with the decay process of the 
rare isotope and the disagi'eement would be 

still more emphasised. Wo know further that an 
isotope cannot be responsible for the natural 

fi -activity of potassium, for this isotope was produced 
artificially by Hevesy^ and its half -period found to 
be about 16 hours. Therefore one comes to the con- 
clusion that another relatively rare isotope of 
potassium exists, which is the source of the p -particles. 
This can only be which is transformed by the 

decay process to the well-known isotope 
This seems to be the only assumption not in conflict 
with all the available cixperimental evidence. 

K. SlTTE. 

Department of Physics, 

' German University, 

Prague. 

. .July 18. 

ME Uainow, Natfre, 183, 869; 1934. U. Beck and K. Sitte, 
x\ ATTIRE, 133,^722; 1934. 

“ O. Klemperer, Prnc. Roy. Soc., A, 145, 638 ; 1935. 

® ,T, Mattaucli, Z. Phys., 91, 361 ; 1934. K. Sitte, ibid., in print. 
(U Hevesy, Katuhe, 185, 96 ; 1935. 


Spectroscopy of an Enzyme Reaction 

If a s uitable amount of monoethyl -hydrogen 
peroxide is added to an active preparation of liver 
catalase at pH 7, the enzyme spectrum disappears 
instantly, and two new absorption bands in the green 
range of the spectrum appear. In the course of a 
few minutes, at room temperature, the new absorption 
bands decrease in intensity, and simultaneously the 
original enzyme spectrum reappears. When the 
change is complete, the cycle may be repeated by 
the addition of fresh substrate. The time required 
for the reaction cycle at 4*^ is four times that required 
at 24°. The reappearance of the enzyme spectrum 
is accompanied by the disappearance of the titratable 
peroxide oxygen from the system. No 'gas is evolved 
in this reaction. Acetaldehyde and ethyl alcohol are 
among the most probable reaction products. 

The spectrum of the intermediate compound is 
to be attributed to a combination of the enzyme with 
the substrate. The alternative explanation that one 
is dealing here with the reduced (ferrous-) form of 
catalase can be discarded because neither molecular 
oxygen nor ferricyanide reoxidise it to the original 
ferric form, and because it does not combine with 
carbon monoxide. 


Enzyme spectrum (after K. Zeileq : 

1. 650 ... 646-620 . . . 610; IL 550-530 


520 . , 


629 


510 -490 m/G 


500 


540 


Spectrum of the enzyme- substrate compound: 

I. 576-564; I L 540-529 


570 


5 X 10^ molecules of the substituted peroxide per 
enzyme molecule are required to complete the trans- 
formation into the intermediate compound. It is 
interesting to note that according to J. B . S. Haldane’s 
calculations^, based .on Zeile’s. and' Euler !s .data, 
1*9 X 10® molecules . of hydrogen peroxide. ..are 
destroyed By one molecule of liver catalase per 
second under optimal conditions. This coineidence 
is still more striking since the enzyme is at least 
5,000 times more active towards hydrogen peroxide 
than -towards ethylrhydrog.en 'peroxide...’ . a .... 


With hydrogen peroxide as a substrate, no apparent 
change of the enzyme spectrum is observed. The 
inference is, that since the rate of formation and the 
stoichiometry of the two enzyme -substrate complexes 
seem to be similar, the different catalytic efficiency 
towards the two substrates is due to the different 
velocity constants of the breakdown of the inter- 
mediate compounds. 

A non-enzymatic model of the present observation 
is found in the reaction of methsemoglobin with 
hydrogen peroxide (Kobert*, Haurowitz^) and with 
monoethyl -hydrogen peroxide. Here the intermediate 
compounds are similar to that observed above, so 
far as the absorption spectrum is concerned. But one 
molecule of methaemoglobin will only break i.ip 
3*6 X 10"“ molecules of hydrogen peroxide per second 
(cf. K. G. Stern®), and an excess of only 20 molecules 
of hydrogen peroxide (Haiirowitz, l.c.) and of 8 mole- 
cules of monoethyl -hydrogen peroxide will suffice to 
transform completely the spectrum of this catalyst 
into that of the intermediate compounds. 

Kitbt G. Stebn. 

Courtauld Institute of Biochemistry, 

Middlesex Hbspital Medical School, 

London, W.l. 

Aug. 14. 

^ K. Zeilo and H. Hellstroom, Z. 2 Jhysiol. Ckem., 192, 171 ; 1930. 

® J. B. S. Haldane, Proe. Roy. Soc., B, 108, 559 ; 1931. 

^ Ivobert, Pfiiiyer’s AreMv, 82, 608 ; 1900. 

F. Haurowitz, Z. physiol. Ghem., 232, 159; 1935. 

® K. (L Stern, ibid., 216, 35 ; 1933. 


Pleochroism of Crystals of Rare-Earth Salts as 
Evidence of the Non-Rotation of Certain Electronic 
Orbits 

So long ago as 1888, H. BecquereB recorded that 
the absorption spectrum afforded by crystals of 
‘didymium’ salts was different for different vibration 
planes of the incident light. Later, M. H. Dufet“ 
made a detailed study^ of the crystallographic and 
optical properties of neodymium, praseodymium and 
samarium sulphates, in the course of which h© con- 
firmed and extended BecquerePs observations by 
recording the wave-lengths of bands in the absorption 
spectra of these salts for light vibrating parallel to 
the acute bisectrix, obtuse bisectrix and optic 
binormal respect ivelyx He found that the intensity 
of individual absorption bands was often, though 
not invariably, different for the three principal 
vibration planes, even to the extent of their being 
absent from one of them. 

In the course of a study of the relationship between 
the optical properties and chemical constitution of 
certain absorbing crystals by means of a grating 
microspectrograph used in conjunction with a 
polarising mic.rosco|>e“, I have had occasion to ex- 
amine the absorption spectra for various vibration 
directions in crystals of neodymium, praseodymium 
and samarium sulphates, and in eerie ammonium 
sulphate. The method adopted was to project a 
conoscopic {‘directions’) image of the crystal on the 
slit of the rnicrospectrograph by means of a Bertrand 
lens, uSing..a polariser but* no analyser, and .ensuring 
'that. the. slit and, the irihratioii plane of the polariser 
.^©re. parallel to a principal vibration plane of the 
■Crystal, An oil-immersion objective of N.A.. = .1 *30, 
in conjunction with an oil-immersion condenser, was 
usedr 

In this.way.it was possible to obtain absorption 
spectra which showed , the .effect .of: varying the tay 
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The principal optical planes with those recorded by Dnfefc 

the absorption spectra with the exception that the present spectrograms do 
)f neodymium sulphate, not show the bands from 622*5 to 638*0 m|i. which 
of vibration are parallel he has described. Praseodymium sulphate behaved 
:es. In Fig, 2 they are in an exactly analogous manner. A discussion of 
By way of comparison this, and of the results obtained with other absorbing 
an aqueous solution of crystals, will be published later. 

The relations between It has been shown that the absorption bands of 
rare-earth salts are due to the incomplete iV shell of 
electrons (4F orbits), and as the present work shows 
that light of certain wave-lengths is not absorbed 
when its plane of vibration is in certain spt^cific 
directions, it seems reasonable to assume that the 
orbits of at least some of the iV” electrons are fixed 
in relation to the crystal structure. As these are not 
valency electrons, it is probable that the metal ions 
as a whole are not capable of free rotation in the 
crystals examined. 

I am indebted to Sir William Pope for a gift of 
WBpsmmmm rare-earth salts, and to Prof. J. R. Partington for 

the interest he has taken in this work. 

■M’-' . Ebwin E. Jblley. 

^ Kodak Research Laboratories, 

A E. 1. Jelley, Phot J., 74, 614; 1934. » ^ 


Diamagnetism of Thallium Single Crystals 

'V^ hiIjE^ several investigators have determined the 
susceptibilities of polycrystalline metals, measure- 
ments on single crystals have been rather fewh 
Jiwmuth crystals have been prepared and studied 
with great care by ^ooke^ while single crystals of a 
few other metals like zinc, tin and antimony have 
bwn examined by McLennan and his collabo4tors» 
succeeded in making measure- 
ments of the diamagnetism of single crj^stals of some 
motels ; and the results obtained with thallium are 
ot parti(n.ilar mterest. 

element were prepared by 
"’T similar to 

tn-ifm • They were investigated with a 

wwln^rbr^r®® f devised for the purpose, 

waf «ylmdrical specLen 

ments electrodynamically. Measure- 

P- 

crystallises in the 
16^ Ts the ratio o/a being 

cubtealfystemaSr^n®^^®'^’ '■ the 

at thriateatorl 1 . ^^^U^eriments show that, 
magnetic susceptibnity'paralld'to th^lf 

(Xii) is 0-407 (all valmf * * hexagonal axis 

£.1. ”«s 


i>lM (mihmtcii of Figh. I ami 2 and the my direction 
am hliowij in projcetloit in Fip. 4 and 

5 roHf>oct ivciy, in which the pinno of vibraiion is 
pamllef to the nlit. 

Fig* I hIiowm that, there in no marked bhango in 
Um ahHoqilfoii speetniin on |>a^«ing fkim vibration 
direct ioJiH to j? to thon#? a!K>ut half way 

botW(‘oii ami Ah l>ui Vm. 2 shown that srtmA 
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value in the other direction that shows a large fall, 
indicating probably that the movements of atoms 
when the close packed hexagonal type is changed into 
the face -centred cubical type are predominantly in 
this direction. On melting the crystal at 302° C,, 
the diamagnetic susceptibility shows a still further 
decrease, reaching a value of 0*153 in the liquid state. 

The chemical properties of thallium indicate that 
it is both trivalent and monovalent. The hexagonal 
structure is obviously due to the three valency 
electrons (6.9 and 6p) operating in the crystal binding, 
while in the cubic structure, only the single valency 
electron (6p) is active. It is surprising that in both 
cases the metal is diamagnetic and the diamagnetic 
susceptibility is independent of temperature in the 
temperature ranges concerned. 

The plausible explanation seems to bo that in the 
hexagonal structure, the electron binding is partly 
homopolar and partly mt^tallio ; while only the latter 
type of binding is prevalent in the cubical structure. 

It is interesting to note that, while tlie atomic 
diamagnetic susceptibility of thallium is 34*75 
according to these measurements, the susceptibility 
of the monovalent thallium ion (Tl+^) is 38*75, after 
Kido^. This would lead to the conclusion that the 
single valency electron contributes a paramagnetic 
susceptibility of 4 per gram atom, a value which 
is of the same order as those obtained for copper, 
silver and gold^. 

Experiments wuth single crystals of other metals 
are in progress a,nd tlio results will be published 
short! y ijlsewl ler e . 

8. Kamaghandra Kao. 

K. (J, SUBBAMANIAM. 

Aniiamalai University, 

8. India. June 12! 

^ Stoner; *‘Mafineti«m and Matt-er”, pp. 505-009. 

“ Phys. nev., 36, 319 : 1930. 

^ ProC: Roy. Soc.^ A, 121, 9, 192S; Trana. Roy. Soc. Canada, 23, 
159 ; 1929. 

^ Sd. Rep. Tohoku IJnio., 22, 835; 1933. 

® Eef. 1, p. 511. 

Measurement of the Elastic Constant of Isotropic 
Transparent Solids 

U;ltra-sonic waves in liquids or transparent solids 
may be demonstrated visually by a method developed 
by the author and his co -workers^. Ultra-sonic waves 
produce a regular (sinuous) distribution of density, 
which gives optically an effect similar to a large 
number of cylindrical lenses. A parallel beam of light 
passing normal to the direction of the ultra-sound 
converges therefore to a system of focal lines. The 
distance of two succeeding lines produced by sta- 
tionary waves is equal to half an ultra-sonic wave- 
length ; in the case of progressive waves, which 
must bo observed by means of a high-frequency 
stroboscope, the distance equals one wave-length. 

By measuring the distance of a great number of 
focal linos it has been possible to obtain the values 
of ultra-sonic velocities in liquids with very high 
])rocision^. Measuring ultra-sonic velocity in glass, 
I ha\"e sometimes used polarised light. On one 
occasion, K, H. Hoesch and I made an unexpected 
observation. If the electric vector of the polarised 
light entering an oscillating cube of glass was normal 
to the front of the ultra-sonic waves, we observed 
by means of a second xiicol — -crossed to the polariser — 
a system of lines similar to that observed in natural 
light; ; or in polarised light the electric vector of 
whieii had an angle of about 45° with the wave front. 


but with smaller separation. As the system of narrow 
lines could not be observed in natural light, I con- 
cluded that it could not have been produced by a 
longitudinal wave, but only by a transverse wave. 
That the nodal lines of the transverse wave may be 
seen by means of two crossed nicols is due to double 
refraction in the position of maximal elastic strain, 
just as in an old experiment by Tyndall. 

Measurements of the higher harmonies of a 
longitudinally oscillating piezo -electric quartz crystal 
have proved that the higher harmonics have no 
anharmonic deviations between each other, but a 
pronounced deviation from the fiindamentah This 
seems to indicate that the velocity of longitudinal 
waves tends towards a limit. As the wave-length 
for the high harmonics is small compared to the 
thickness of the quartz, it is natural to assume that 
this limit is given by the velocity in the medium 
extending indefinitely in all directions. I therefor© 
assumed (1) that the narrow lines observed were 
produced by ti*ans verse waves in the glass, the other 
lines by compressional waves ; and (2) that for both 
waves the formulae for the velocity in a homogeneous 
isotropic medium extending indefinitely in all 
directions would be valid with a very good approxima- 
tion, because the wave-length was very small com- 
pared to the thickness of the glass. 

This hypothesis made it possible to calculate the 
elastic constants of the glass from the measurements 
of the separations of the observed lines and the 
frequency of the oscillations. At the high frequencies 
used — for example, 4,894 k.c. — one gets the adiabatic 
(plastic constants, which are slightly higher than the 
isothermal. For glass which had an isothermal 
Young’s modulus of 7,471 kgm. mm the adiabatic 
modulus was found to be 7,531 kgm. mm." A The 
agreement is too good to be accidental. Poisson’s 
ratio was 0*2072 and the modulus of rigidity 
= 3,119 kgm. mm.~^. Measurements on cubes and 
bars of other kinds of* glass have also given very 
satisfactory results. 

The values given above are only the results of 
preliminary measurements ; their precision is there- 
fore not much better than 1 per cent. It is possible, 
however, to get a precision of better than 1 in 1,000 ; 
Poisson’s ratio may even be measured to about 
1 in 10,000, a precision never obtained before. 

The method is now being applied to the study of 
high-frequency oscillations of cubes and bars of glass, 
and an account of the investigation will be given 
elsewhere. 

, E. Hiedemann. 
Abteilung fur Elektrolytforschung, 

Universitat, Koln. 

July 25. 

* Ch. Bachem, E. Hiedemaim and IL Jl, Asbacli, Nature, 133, 
176 ; 1934. Ch. Bachem und E. Hiedeinann, Z, Phys., 94, 68 ; 1935, 
E. Hiedemaim und K. H. Hoesch, 23, 511 ; 1935. Also 

other papers in Z. Phys. 

2 E. Hiedemann, H. R. Asbach und E. H. Hoescli, Z. Phys., 90, 
322; 1934. L. Bergmann, Ahw. 21, 553 ; 1935. 


A New Wave Characteristic of Deep-focus 
Earthquakes 

A PROMINENT phase appearing a few minutes after 
ScS on the seismograms at the Dominion Observatory, 
Wellington, of seven deep -focus earthquakes in. the 
south-west Pacific, has been identified as a transverse 
wave reaching the station after having been reflected, 
first at the earth’s surface near the epicentre, and then 
at the boundary of the core. 


m 


NATURE 


_ of Hmh a phasa m aewrdaittco 

Witii luirreiit iKwiwiclaturo would he ^ScS» This 
phasi* r|oi‘s rwd, appear to have hmn recorded on 
Aiiyj^rrvioiiH oeeiisioiis. It is similar in character 

prominent on some 

fu tile frCiHiiKigranxs. 

iJie tiiiie-iotorval (sSeH 6bS) provides a com- 
|«irati\^rly aeriimti* irudhod for determining the focal 
atptfis III abiionnally deep earth<|uakes from a single 
wusiiMigram^at sliori. epieentral distances : the interval 
^oiiig prfi.ftie.aily iudipdident of epieentral distance, 

■ r.,,,, . " li. .C. Hayes. 

J Jof 1 1 1 1 i u) n (.) bst ‘F at f i ry ^ 

Welling! on, H.Z. 

The Oblong Sunfish (Ranzmia) in the Indian Ocean 

\Uo?fr* I of the American Museum of 
A aknal Ihstory, recentiy referred inNATimE (April 6, 

Lfvf ^ Jianzania in tin. 

iridifUi Ocean, his only reijord being based on an 

original [wiutin^ from Mauritius by Nicholas Pike. 

of tU. ,”'•'■■*'’ poKsessos two specimens 
of o oblong suiinsb from the Indian Oeeat : (1) a 

small cKamplf from Mauritius, of which ] have 

i lib nl'' u-'":'’ fro- 

mar Albany, Mostorn Aiisttalia, whence the .sneeies 
lu«J been recorded by McCnllo:.h in 1910. 0«mr 
niord- of this hsii iiave bi'cn tabulated by me* in 
•an account of its s\ nonvmy. ^ 

Apart from the few I'-.xio.'iiml specimens from 
Mauritius and Western Australia, there arc C 
references to this fish in the Indian Ocean region 

cv:r".„’.'i <»«■ 

> hm and fins, h]^^ ^ 1 ^^, sunfish in Dav’*^ 

S";; '"7 “ •“•-'S' 

ytHtraliau ^ru.seum. 

%du(y. Junf‘ |4„ 

Vkhrmn Nmnmli»U 49, 207-213, 

' Mum,, 10 . Jtih-in*'; Ko. 7,” Jiec. Amiralim 

Life-History of Batomopsis lanceolata, Kunth 

ifiNeeoiafft, muloriiil of which wh > 

th.! r ‘irTC;"-' C"" 

bvpuS'«r'' ”''fr fmS’ hIc 

iiypod unal inegasporc iuotiier-ee]| divides i,. fr. 

er .1., .w„ 
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tha primary chalazal nuclcii.s is very small and m-n. 
sometimes bo cut off by a wall (Fig. 2). It degenerates, 
very early and may bo said to represent the sine-le 
antipodal cell the remains of which can bo seen mi 
to the time of fertilisation. The primary micropvlar 
nucleus divides twice and produces four ‘nuclei three 

of which organise into a normal egg-apparatus ’ and 

the fourth is the upper polar nucleus (Figs. 3-5) • fi-,^ 
lower polar is missing. ^ ' 

.. Double fertilisation occurs. The endosperm is of 
tliG Hclobiales type, as also reported for Bchinodorm 
viacrophyllm by Dahlgren*. Sometime.s suner- 
numoraiy bodies resembling the sperm nuclei have 
also bcim seen in the pollen tube. These are similar 
to the X-bodies described by Artechwager* for the 
sugar beet. ^ 



sho^ng Polk„"?Slf Si! 
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relevant literature oh tht « b^t 

Department of Botany, 

Agra College, Agra. 

July 18. 

Functions of the Corpus Allatum of Insects 

(monlting'lmnnonVrwhifT .substance 

<be epidermis of division in 

<«kI the snh, stance (inhibitor^ induces moulting, 
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insect (4th iristar) into an older one (5th instar), 
which . then develops into a nymph instead' of' an 
adult, it., has ^ since been proved . that the absence . of 
metamorphosis in the young stages is certainly 
dependent on the secretion of this gland; though 
it is still uncertain whether there are really two 
hormones or only a single one in different concen- 
trations. Further, both moulting and inhibitory 
effects are non-specific : both can be produced in 
Ehodnius by appropriate secretions from bugs of the 
allied genus Triatoma . , 

The corpus allatum remains active in the adult 
Mhodnius ; this suggests that in this stage it is con- 
cerned in the regulation of reproduction. This has 
been proved to be the case. Adult females deprived 
of the brain and corpus allatum do not develop eggs ; 
but if the brain is removed without the corpus 
allatum, eggs are developed normally ; and the blood 
from females a corpus allatum will induce egg 
development in females without. This effect, also, is 
non-specific. 

The moulting hormone will not induce egg- 
formation ; nor will the egg -forming hormone induce 
moulting. This little gland therefore secretes at least 
two and possibly three hormones regulating growth. 
It has already been suggested that diapause in insects 
may be due to a temporary failure of its secretion^ ; 
perhaps the so-called ‘gonotrophic dissociation’ (the 
failure to develop eggs after feeding), which occurs 
in the females of certain mosquitoes during hiberna- 
tion, is due to the same cause. This question is being 
investigated. 

V. B. WlGGIiESWOBTH. 

London School of Hgyiene 

and Tropical Medicine. 

Aug. 3, 

^ V. B. Wigglesworth, Q.uaH. J. Micr. ScU 77, 191 ; 1934. 

Plankton Production and the Nitrate Nitrogen and 

Phosphate Cycles in the Pacific Ocean off New 
South Wales 

Recent quantitative research into the production 
of plankton and more especially into the seasonal 
cycle of plankton production has been accompanied 
by a keen appreciation of more accurate chemical 
analyses of sea-water. Whilst the complexity of the 
interrelationships between the bioiogical and the 
physico-chemical conditions in the sea are being 
thoroughly realised, some rather definite and in- 
teresting correlations have been already demon- 
strated, and the investigation of the different seas in 
different latitudes promises further light on this 
subject. ' 

One of the most interesting of these correlations 
is the marked cycle in the amount of nitrate nitrogen 
and phosphate in European seas, which seems closely 
bound up with the cycle of plankton production. 
Thus Harvey and Atkins working at Plymouth have 
shown how the nitrate nitrogen and phosphate are 
reduced almost to zero in the surface waters of the 
English Channel during the summer months, the fall 
beginning after the attainment of a maximum in the 
growth of diatoms during the spring. 

During the past four years, a continuous series of 
plankton and physico-chemical determinations have 
been made by us in the Pacific Ocean off the New 
South Wales coast on the open continental shelf. 
The_ results indicate that whilst there is not such a 


marked cycle as in the English Chaimel (our sea 
temperatures are much higher, ranging from approxi- 
mately 16° C. to 22-5° C.) there are definite occasions 
in the year when the nitrate nitrogen in particular 
and the phosphate to a slightly lesser extent are 
reduced to a mere trace in the surface waters, or 
even to zero. These occasions always occur after 
the attainment ' of a spring maximum in diatom 
production. The summer is a period with a low con- 
centration of nitrate nitrogen, but the phosphate 
concentration typical of these seas is quickly re- 
generated. The winter concentration of phosphate in 
our surface waters ranges from 20 mgm, to 30 mgm. 
P2O5 per cubic metre, whilst the nitrate nitrogen 
ranges from 20 mgm. to 35 mgm. per cubic metre. 

These are probably the first records from the 
southern hemisphere of a cycle resembling that of 
European seas, the only other seasonal records being 
those from the Antarctic with their own peculiarities. 

Full details have been drawn up for publication 
in the Journal of the Linnean Society of New South 
Wales, 

WiELiAM J. Dakin. 

Axlbn N. Colee ax. 

Department of Zoology, 

University of KSydney. 

July 24. 

Ventilation and Domestic Heating 

The “Writer of the Note” on this subject^ refers 
to experiments carried out by the Department of 
Scientific and Industrial Research and the Medical 
Research Council, and adds that “No evidence was 
obtained that any difference on hiose opening’ is due 
to the temperature of the source, either bright or 
dull”. These experiments were carried out by 
Messrs. Dufton and Bedford, who received grants 
from the above bodies, which as customary allowed 
their grantees to publish their researches on their 
responsibility and not on that of the Department or 
Council. 

I myself have received a grant from the Medical 
Research Council to aid me in research which nega- 
tives the conclusions of Dufton and Bedford. 

The correctness of my conclusions about ‘nose 
opening’ rays has been confirmed not only by myself, 
but also by Dr. W. A. R. Thomson, who carried out 
observations on 100 sailors at H.M.S. Excellent, and 
by Dr. Dishoeck of the Rhinological Department, 
Groningen University, The latter has used an exact 
method of experiment, and has pointed out the 
cause of the failure of Dufton and Bedford to confirm 
my work. 

Dr. Dishoeck’s paper was published in the June 
number of the Journal of Industrial Hygiene. In 
the Lancet, July 13, 1935, I published the latest of 
my papers on the subject, and described therein a 
method of measuring the aii’-way of the nose, which 
should prove of general use to rhinologists. There is 
no doubt of the susceptibility of certain people-— 
not all, but about 50 per cent— to ‘'nose opening’ rays 
or of the importance to comfort of the quality of 
the rays imparted by sources of heat, 

Lbonabd 'Hill. ^ 

1 mriTEE, 130, 225, Aug. 10, 1935. 

I HAVE read with interest Sir Leonard Hill’s letter 
and his paper on “A Method of Measuring the Air- 
way of the Nose” which appeared in the Lancet of 
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4«ly 13. As tlie feiii»je«i m of pracjtioal miportanee, 
I iiin Horr\^ tliiit vxpvriH <lo not soem to bo in agree- 
iiM fit as to fih or as to itn effect on the general 

of llto liiilf of the eoraniunity which is sakl to 
be affecieti by it. ( 'oimirlerahlc use by those com- 
tiK'iihiily iiiitn-fsteil in iloinestic lieating has been 
of expoii nHseriions on the subj**et, and those 
!ire uiihly »|iiotod. It is diiheult to hnd out the. 
iiaigriit tide of tlie effect anti whether it is of import- 
anufMii nni in other t linn pal hologieai cases, PorBon- 
ally, i have never leifieed it. Further information 
on this hubjeei will lie welcomeci by ovoryono, 

Tnr UhoTEK or THEt Kote. 


Perspiratiott and Erythema 
IhcKLi^lNAiiy s|H‘c*t ro.^eopie experiiotmtH hove? been 
made to det-enidiie the al>Horpiioii of ultra-violet 
light i)y pf^rspiralioii, 31ie results, so far 

only c|yalitative, itidic'ido that a iUm of sweat one 
millimetre tliiek absorbs light slightly in the region 
of 3S0IIA., very apprc'ciabl}’ at 2‘JOdA., and is 
piwdieally at 2700 A. Since sunburn is 

itidueed ])ri)tic'ipally by light of wwe-leijglhs lying 
l>etww?n 2000 A. and 3H>0A., these results incHcab? 
t.hat hiirnan sweat acts as a partial protection against 
siinliiini to a degree which depen<is upon the thick- 
nws of the layer. 

Personal expcrk^nct? rather supports the point of 
view that sunlight effe^dive in pro<lueing erythema 
is al>sorbed by perspiration ; for, other things being 
apfiroxirnately equal, one is usually .sunburned more 
readily on a windy <lay than on a quiet one. Here 
the prcHumpticm is that the wind keeps the body 
«*c>ol and diy^ fmd thus nearly fnv of pc?r.spiration. 
llettiT evidence is that of a friend, H. 0., who, wdiile 
fari(»eirig on tiic MissiHsippi Hiver witli O. P. on a 
very hot day, fnH|iiently dipped his arras into the 
river, mid at the end of the clay experienced a .stwere 
earn? <if erythema on the amiM. On the r)t)ior hand, 
(L I\, wlitwe arms were likewise expo.s«?d to the sun, 
did not immerse tfieni in the wat(?r and suffered 
mendy a iiKideHt burn. Ikdh canoeists had coin- 
ineiieed tlie day with a normal summer tan, A.ssuming 
the tw'ti to have bec»ii comparable .subjects, one is 
teiii|jtfsl to the c^jiinioii that the frequent immersion 
of the arms of H, C. kept tliem free of perspiration, 
wdiile (bp, enjoyed the protection which the sweat 
afforded against the actinic ray.s of the sun. 

The const it iients of perspiration most likely to be 
efleeti\'c in absorbing liglit in the neighbourhood of 
2llf>bA, are ureii, uric acid and certain amino acids. 
Prea absorbs light in this .spectral region slightly, 
blit is ne\'ert Ilf ‘less present in relatively large amount 
human sw''eat. Urit' acid has an absorption band 
witii a maximum at about 2900 A., but appears only’’ 
in small mnoimi in imniial sweat. The amino acids, 
Iry'ptophaiie a, ml tyrosim^ if they? app( 3 ar in sw’'eat, 
may !*«* fTfeelive in producing absorption since they 
ciicfi mi absorption band at about 2900 A. 

The fmh thui norma.! urine, whic?h contains reia- 
li\'el\’' iriii(*|} mor»‘ uric acid than does sweat, cuts off 
rat tier hbiirplv a.ll light below about 3100 A., suggests 
that perlifijH uric acid may be the primary absorbing 
agent in Immiin pi ‘rspirat ion. 

William H, Chew?. 

Department of Physies, 

Xew York University’, 

Xf‘w.* Y ork Pi tv. 

Aug. 12. 


The Profession of Management 
In view of the fortlicomiiig meeting of the British 
Association and the dominant place accorded to 
management in Section F* (Department of Industrial 
Co-operation), a brief explanatory statement of the 
posit ion of management, as I see it, from a vocational 
mid scientilic iioint of view, may be of interest. 

Management, which at the higher levels is the 
same thing as administration, is tending to become, 
or made, a l*ecognised’ profession, comprising 
(1) practitioners (that is, actual managers) ; (2) 

management consultants (corresponding to 'counseP 
and Ispecialist’ in law and medieiiie) ; (3) manage- 
ment research workers (eorrespoiiding to those in 
science) ; (4) educators for (a) imparting instruction 
about management (and its associated subjects and 
sciences), (6) training (fitted) people /or management, 
or, if already managers, for promotion or advancement. 

it will be apparent from (1) that management is 
in reality not a subject but a functional activity, the 
activity' of directing, organising, controlling and 
developing in an almost infinite variety of circum- 
stances. tinder ( 2 ) two functions are distinguishable : 
(i) management ‘auditing’ to improve or strengthen 
the management of an individual concern (in the 
case of a ‘business’ increased profits expected as a 
result), (ii) management ‘auditing’ to determine, in 
the case of a ‘business’, safety as regards financial 
investment, or suitability of any concern for invest- 
ment of individual effort. Under (3) the work is 
largely method- and technique-invention, statistical 
inquiry^ and objective psychological investigation 
(managerial thinking, attitudes, training and voca- 
tional .selection and guidance). The distinction 
under (4) is highly important. Its neglect is 
ro.spon.sible for much of the ineffectiveness of some 
university cour.‘=!es. Education may be regarded as the 
‘mother’ function of the new profe.ssion as a whole, 
but as in other fields, only supplementary or prepara- 
tory to learning by practical experience. 

iSinct? managerial action (or inaction) is based on 
human decisions and judgments, ‘good’ management 
should always be used in preference to the Con- 
tinental ‘scientific’ management. ‘Good’ implies the 
maximum application of scientific method without 
eliminating the all-important factors of wisdom and 
morality^ 

W. R. Dunlop. 

57 Gordon Square, 

London, W.C.l. 

Aug. 16. 


Experimental Phonetics and Ancient Greek Verse 
Analysis of a macrophonic registration^ of “Devon 
to Me !” spoken by John Galsworthy ^ showed that 
15 of the 40 lines of the poem had a rhytlimic form 
indicated by ^ ; an example is the line 

“Where my fathers stood”. This is the form known 
in ancient Greek metrics as the hyqiodochmius (for 
example, “Oed. rex”, 1208). Twenty lines had the 
form ^ ^ a^n example is “W^atching the sea”. 
This is the ehoriambiis, a very common ancient form. 
Five lines had the form ^ as in “Taste of 

the cream pan !” This is the form termed adoneus. 
Every line of the poem w?as spoken with some form 
of ancient Greek rhythm. The registration of the 
first stanza of “Drake’s Spirit” by Galsworthy him- 
self showed that the liim “I, Francis Drake” had 
the rhythm of the third epitrite ^ ^ as in 

Medea , 628, and that the line “When the land needs’ ’ 
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had the rhythm of, .the rising ionic w, as in 
“Phoen.’h 1539, 

A registration of "Hickory, dickory, dock” showed 
a rhythm, of,'— ; ,this is a hemiepes as 

in “Medea”, 412. The line “Gems of a master’s art” 
(Bridges, “Buch der Lieder”) was spoken with the 
rhythm this is one form of the 

dochmius ' as in ‘ ‘ Agamem . ” , 1166. ‘ ‘Here ' a little 
child I stand” (Herrick,/ “Grace for a Child”) 
registered with . the rhythm . ^ w — ; this 

is a lekytheion as in “Phoen.”, 642. “Tell me- 
thou star whose wings of night” (Shelley, “The 
World’s Wanderers”) was spoken with the rhythm 

^ ^ w ^ ^ ^ • this is the choriambic dimeter as 

in “Antig.”, 332. “Fear no more the heat of the 
sun” (Shakespeare,, “Cymbeline”, 2, 4, 249) had the 
rhythm w ^ ^ ; this is ■ the choriambic 

dimeter as in “Antig.”, 107. “A wet sheet and a 
flowing sea” (Cunningham, “A Wet Sheet . . .”), 
yielded the rhythm this is a form 

of the glykoneus as in “Iphig. Taur.”, 1097. The 
line “Ein schones, wohigewachsnes Buch” (Ginzkey, 
“Das Buch”), spoken by the poet himselD, showed 


the rhythm ^ this is^ the iambic 

dimeter, a pommon ancient form. “Die Damen 
im schonen Kranz” (Schiller, “Der Handschuh”), 
spoken by a German, registered with the form 
^ ^ w ; this is the ancient telesillion. 

The lengths of the vowels in ancient Greek verse 
are known. The examples given here seem to justify 
the conclusion that, wherever the lengths of the 
vowels in ancient Greek verse correspond with the 
lengths in English and German verse as determined 
by I’egistration and measurement, the rhythmic 
scheme is the same. Many- — ^perhaps all— the ancient 
forms may be established on this principle. Greek 
metrics thus becomes an exact science consisting of 
numbers obtained by measurements. 

Phonetic Laboratory, E. W. Scbipxubb. 

62 Leytonstone Road, 

London, E.15. 

June 28. 

1 See nature, 132, 138 ; 1933. 

^ Janvrin, “Analyse von zwei von Jolm Galsworthy gesprochenen 
Gedichten”, Z. Exper-Phon., 32, I, 147 ; 1930. 

® Scripture, “Aiiwendung d. graphisclien Methode auf fepracne u, 
Gesang’*, 73, Leipzig, 1927. 


Points from Foregoing Letters 


Profs. F. A. Paneth and G. P. Thomson state 
that during the bombardment of hea^y hydrogen 
with positive rays (positively charged hydrogen atoms) 
they had obtained, like Harnwell, Smyth and Urry, 
measurable amounts of helium ; they consider, how- 
ever, that this is not helium of mass 3 resulting from 
atomic transmutation, but helium gas adsoihed on 
the walls of the glass discharge vessel, and after- 
wards released by the hydrogen. 

The only way to explain satisfactorily the long 
life period of the radioactivity of potassium, accord- 
ing to Dr. K. Sitte, is to assume the existence of a 
rare isotope of mass 43, which loses an electron and 
becomes the calcium isotope of the same atomic 
mass. 

From the transitory changes in the absolution 
spectrum of the liver enz;^une catalase, when mono- 
ethyl -hydrogen peroxide is added to it, Dr. K. G. 
Stern deduces the formation of an intermediate com- 
pound. This compound breaks down less rapidly 
than the intermediate compound presumably formed 
between catalase and hydrogen peroxide, since in 
the latter case there is no apparent change in the 
enzyme spectrum. 

Dr. E. E. Jelley has studied the dichroism of 
some rare-earth salts and has found that bands are 
missing from the absorption spectrum for certain ray 
directions and planes of vibration. These ray 
directions for zero absorption differ from band to 
band, and are not always coincident with the axes 
of the Fresnel wave surface. He considers that this 
is strong evidence that at least some of the electronic 
orbits of the incomplete N shell are fixed with regard 
to the crystal structure, and that the rare-earth ions 
as, a whole are incapable' , of free rotation.- 

The magnetic susceptibilities of single crystals of 
thallium metal parallel and perpendicular to the 
hexagonal axis, and their variation with temperature 
as the crystal changes to cubic symmetry, have been 
investigated by Prof. S. R. Rao and K. C. Subra- 
maniam. The authors consider that the hexagonal 


structure is due to the three valency electrons of 
thallium, while in the cubic structure only the single 
valency electron is active. 

The elastic constants of glass haA^e been calculated 
by Dr. E. Hiedemaim from measurements of the 
velocity of short (ultra-sonic) compression waves. 
Observations were made with crossed nicols upon 
the nodal lines produced in a cube of glass by the 
transverse waves which bring about double re- 
fraction at the position of maximal elastic strain. 

An additional wave produced by earthquakes, due 
to reflection first at the earth’s surface and then at 
the boundary of the earth’s core, has been identified 
at the Dominion Observatory, Wellington. This 
provides, as R. C. Hayes points out, a method of 
locating abnormally deep earthquakes from a single 
record near the epicentre. 

Dr. V. B. Wigglesworth has shown that in the 
blood-sucking bug, Rhodnius prolixus, the corpus 
allatum secretes the active substance which prevents 
the appearance of adult characters (‘metamorphosis’) 
until this insect is full-grown ; and also, in the 
mature female, a substance which causes develop- 
ment of the eggs. 

The amount of nitrates and phosphates in the 
surface waters of the Pacific Ocean off the coast of 
New South Wales is reduced to a mere trace after 
the attainment of a maximum in diatom production 
(for example, in spring), according to Prof. W. J, 
Dakin and A. N. Colefax ; this phenomenon is 
similar to that observed by Harvey and Atkins in 
the English Channel. 

Experience suggests that one is not so likely to 
receive severe sunburn when the skin is covered with 
a thick layer of perspiration. Prof. W. H, Crew has 
made qualitative spectroscopic obseiwations which 
show that perspiration absorbs, to a considerable 
extent, the erythema-producing rays of sunlight. 
The small amount of uric acid in human sweat may 
be the principal agent in causing this absorption. 
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Research Items 


Early Bronze 

Fkcip. Cbc’ii, Dest'H points out- tliu diffimilties in 
tleiurmiiiing thr of Hiicicnt t»in and copper in 

a discussion c^f the* origin of brojizo (TmN^. Newcomen 
8 o€>, 14, FI33-34}. tlK‘ term ‘bmizf)^ was applied 
loose -'fy by aiT'-bseologiHts to objeeds wliich on examina- 
tion lifiVfi pro veil to be copper. Many havo supposed 
tliiit fdio bronze age was prcced<‘d by a copper age, 
rtofiieliinc^s rt‘ga.Fc|('d as of a conKiderablo duration ; 
tti4t tlie iiitroriiieiion of bronze was (leeideiital ; and 
tliai ft eoiiipOHiiioji of fill to JO was arriviMl at c3xpori” 
mejif 4 fclly. I'his was pBibahlt) only if native copper 
was tlxsi imeci and hwlened by hammering casting 
being cliseoveiM^d later. It is now known that true 
brorizoH are found at a very (‘aj'ly date together wdth 
copper. Tho pri}senc <3 of certain ‘key’ elements, such 
as nickel and arHcnie, affords a clue to the origin of 
tho C 0 |:»pei* ores. Of two specimoiis of native copper '^ 
from Angora and Argharia, the latter w'as only. 97*08 
pure, tho remainder being tin, iron, nickel and 
sulphur. On the other hand, tho purity of certain 
ancient objects does not prove the use of native 
copper. Probably they were obtained by smelting a 
pure malachite ore. Early Mesopotamian objects are 
usually free from sulphur, which points to the use of 
oxidised copper ores* Fickel in early Mesopotamian 
objects has led to a search for ores containing nickel, 
and the tentative^ identification of the Magan of 
Sargon of Agade as a possible source in Oman. 
Recently, the presence of arsenic in certain objects 
lias turned attention to Anatolia, Armenia and 
Caueswia generally. Zanghezour in Azerbaijan is 
ttientloiMXI as the source of Persian and Median 
G<ipper, and tho copper obtained lu^re at the 
proBcnt day mIiowh small quantities of nickel and, 
arsenitj. No metallic tin has beiiu found before the 
Oigliteenth dynasty. There are fiw records of its 
ocoiirrcnce in tliose arerw of Asia with which the 
ancient. Hiimf Brians wgw conccTned. Importation from 
Britain or Hpaiii. cannot be assumed. Bronze must 
have origiiiatod in the blast, but the problem of its 
origin is iiriBolved. 

Mttd-Cffitle of the Han Dynasty, Chdsen 

Fob some twenty years, Japanese archiBologists 
have boon ^ engaged in exploring tombs of the Han 
Dynasty in Oioseri, one of the four provinces 
instituted by tho Emperor Mhi-ti in 108 b.c. ; but 
in April 1935 investigation was extended to the ^dojo’ 
(imid -castle), of which indications Iiad been found. 
According to a report of the excavator, Yoshito 
Hararhi (/W, Imp. Acad,, Tokyo, 11, 6), “dis- 
coveries of Hupreine value and importance” have 
already been imwle. Tlie ruins of the dojd lie some 
6 km. from Hcijd in tlie midst of a tract studded with 
tombs of the* Lo-Iang period. The inmains of mud 
walls, tilcH Hfid other ohjects in an area 0*8 km. 
Hi|iiarc\ iiow' <levotf‘<l to farms, pointed to the former 
oxisience iliero of buildings. Excavation brought to 
Iiglit a foot-way, 38 in. long by 8 in. broad. It was 
pavod^ with tiles, but with marble at tho margins. 
Reinaine of buildings, 10 m. by 8 m. in area, were 
excavated. On one wall was found a Korean heater 
'of brick, with a chimney of stone and brick still 


standing. Among the objects found were a bronze 
tripod vessel, iron arrowheads, coins, crystal and 
glass beads,' pottery, tiles, etc. The most valuable 
find, however, consisted of two ' clay sealings bearing 
impressions of the seals of Government officials of, 
the districts of ■ Th-lisi and Pii-^rh respectively, 
Chinese historical records mention the former in both 
the earlier and later Han periods, but the latter was 
in existence only in the earlier. This sealing, therefore, 
serves to fix the date of the building as certainly 
not later than a.d. 25. ' This is the first example 
of . Han architecture to be discovered. The pur- 
p.ose of the; building ..is at present uncertain ; but 
thC' great number of tiles bearing the inscription 
“Lo-lang-li-kuan” .which have been foimd suggest- 
that it , was the . Government . office in charge of 
ceremony. Excavation is to be, resumed in the 
autumn. , 

Researches on Calanus finmarchicus 

A CONTI.NIJATION of the important team work on 
plankton at the Millport Marine Laboratory by Drs. 
S. M. Marshall, A. G. Mcholls and A. P. Orr which 
has now been going on for some years has recently 
been published (J. Mar. Biol. Lab.t May 1934, Feb. 
1935. “On the Biology of Calanus fmfnarcMcus. 
Part 4. Seasonal Changes in the Weight and Chemical 
Composition in Loch Fyne. By A. P, Orr. Part 5. 
Seasonal Distribution and Size, Weight and Chemical 
Composition in Loch Striven in 1033, and their Rela- 
tion to the Phytoplankton. Part 6. Oxygen Con- 
sumption in Relation to Environmental Conditions. 
By S. M. Marshall, A. G. Mcholls and A.' P. Orr). 
Following the previous work on size and distribution 
(Pts, 1 and 2), an attempt , was made to ascertain 
,wh,at changes of weight , and chemical composition 
took ,plac 0 , throughout' the year. It was found that 
Stage V accounted for , much the most important 
part of the total weight of the catch, and it is usually 
largest and heaviest when most abundant. ■ Although 
smaller than , the fem,ale , Calanus, Stage , V was .from 
the beginning nf June to the ,end of August consider - 
■ ably heavier ; its weight fell during the spring and , 
■did not increase again until after the end of the first 
breeding period. In Loch Striven there were three 
main breeding periods, in February and March, May 
to June, and in July, with subsidiary broods in 
August and September. ^ The first brood, which 
developed when the sea was at its coldest, consisted: 
of Calanus of the largest size found during the year ; 
after this there was a gradual fall, corresponding with 
the warming of the sea. Diatom increases corre- 
sponded with the three main spawning periods giving 
plenty mf food for the nauplii. Experiments were 
made in order to determine the oxygen utilisation 
by male, female and Stage V. From the amount , of 
oxygen used in respiration,' calculations of the food ' 
required are made and these are compared with the 
results given by Piitter for Calanus and other cope- 
pods. The figures indicate that, for Stage V (the most ' 
abundant form) and for the adults which require 
more, the amount of food required daily is very 
much lower than that calculated by Putter for 
Calanus. 
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Crustacea from Polynesia 

Hb. ' Chables Howard Edmondson, records some 
very interesting new, species, in his paper “New and 
Rare Polynesian Crustacea” (Bernice P. Bishop 
Museum Occasional Papers, 10, ,No. 24, 1935). 
Mesocaris lauensis is a new species for which a new 
genus is created in the Atyidae. This was taken in a 
cave containing brackish water on the Island of 
Namaka and from a^ salty lake on the Island of 
Wangana in the southern Lau Islands, Fiji. It 
represents a very primitive type of Atyd with well- 
developed exopodites on all the legs and presenting 
other characters, warranting a new genus, but is 
fairly closely related to XipMcaris Paratya and 
Palcemonias, all of which have exopodites on all the 
legs, Paratya being the only one of these which has 
penetrated in any degree into the south-west Pacific 
area. The number of gills is identical in this genus 
and MesocariSi epipodites being present on the third 
maxillipedes and all the legs but the last, and in 
the present species these are peculiarly shaped with 
a strong terminal hook and a constriction near the 
free end. Besides these there are seven pairs of 
gills. The eye pigment is considerably reduced both 
in the cave specimens and in those of the same species 
from the brackish -water lake, which is quite exposed. 
The lake is, however, connected with the sea by 
subterranean channels, and it is probable that under- 
gromid caverns and passages connected with the lake 
have for a long period of time offered habitats 
encouraging adaptation to a cavernicolous existence. 
Among the many new finds, a Xanthid crab belonging 
to a new genus NulUcrinus, having atrophied antennse, 
is described from Christmas Island. 

Insects of Samoa 

Paet 9, Fasc. 2, pp. 33-104 of “Insects of Samoa”, 
in course of publication by the British Museum 
(Natural History), consists of a summary by Prof. 
P. A. Buxton, dealing with the evidence that may 
be derived from a study of the insect fauna of these 
islands. While the collection of Samoan insects is 
far from complete, it forms a basis from which general 
conclusions may be drawn. Out of the 1,603 species 
of insects known to occur in Samoa, 49 per cent appear 
to be endemic. This percentage of endemism is 
notably lower than that which obtains, for example, 
in the Hawaian Islands and the Seychelles. The study 
of the insects, both of those which are absent and those 
which are present, leads to the same conclusion, 
namely, that the Samoan fauna is oceanic. There 
are, however, certain species of insects of specialised 
habits the occurrence of which is difficult to reconcile 
with this conclusion. It is clear, and generally 
admitted, that the fauna of Samoa is essentially Indo- 
Malayan, but one or two characteristic Australian 
groups have reached the islands, apparently by 
natural means. The problem as to how the existing 
forms of life, or their ancestors, crossed the ocean 
from Indo -Malaya is a difficult subject. Such ques- 
tions have long puzzled zoo -geographers and, although 
we are not yet in a position to answer them, know- 
ledge is advancing in certain particulars. The great 
stream of anti-trade wind, at no great altitude, may 
well carry insects and other forms of life eastwards. 
Recent work on insects found in the upper air 
suggests that air currents are a much more important 
factor in distributing small insects than has been 
realised. Also, the wanderings of oceanic peoples 
before the advent of the European may have had a 


considerable influence on the distribution of both 
plants and insects. In connexion wdth the transport 
of insects by means of the traditional floating logs, 
Prof. Buxton suggests that a study is needed of the 
effects of sea-water on all stages of insects which 
have a wide distribution among tropical islands. 

The Rhododendron White Fly 

The common white fly of greenhouses is now a 
well-known plant parasite, but it has other near 
relations which appear to be equally destructive. 
Mr. G. Fox Wilson has described one of these (J. 
Roy. Hort. Soc., W, Part 6, pp. 264-271, June, 1935). 
The rhododendron white fly, Dialeurodes cMttendenij 
first appeared in 1926 and is now reported from 
numerous stations in the south of England. The 
account under review describes the various stages of 
the insect, and outlines its life-history. Damage to 
the host is illustrated by means of very clear photo- 
graphs. Control may he effected by spraying the 
lower surfaces of infected rhododendron leaves with 
a white oil and nicotine emulsion. The Chalcid wasp, 
Encarsia formosa, which parasitises the greenhouse 
white fly, also attacks its relative on the rhododen- 
dron, but low night temperatures and the rather 
long life-cycle of the parasite militate against its 
successful use as a con troh measure. 

Experiments on Plant Virus Diseases 

Three papers on various aspects of plant virus 
diseases by Dr. J. Caldwell, Rothamsted Experimental 
Station, have recently appeared. “The Control of 
Virus Diseases of the Tomato” {J. Minis. Agric.^ 
41 , 743 - 749 , Nov. 1934) recommends the removal 
of weeds, avoidance of smoking tobacco (which 
transmits tobacco mosaic), the early removal of in- 
fected plants, and routine fumigation to keep down 
insect vectors. “Experiments on the Purification of 
the Virus of Yellow Mosaic of Tomato” {Ann. App. 
Biol., 22 , 68-85, Feb. 1935) discusses various methods 
of purification, and shows that there is no evidence 
that virus can be recovered in a crystalline form ; 
infectious material always contained organic nitrogen . 
The virus was found to be active between jpH 2’0 
and 10*5. A paper “On the Interactions of two 
Strains of a Plant Virus ; Experiments on Induced 
Immunity in Plants” (Proc. Roy. Soc., B, 117, 120— 
139, March 1935) shows that two strains of yellow 
mosaic virus can be isolated. These are apparently 
quite distinct as regards characters in vitro, and it 
is suggested that many anomalies in symptom, 
expression of this and other virus diseases can be 
explained by assuming the presence of strains in the 
causal agent. A virus strain may inhibit the 
development of another strain in the same host ; the 
two strains may multiply separately and inde- 
pendently ; the second virus may multiply without 
causing symptoms, or it may add to the severity of 
the disease produced by the first strain. 

Cowpea Rust 

A BATHER serious fungus disease of the cowpea 
reduces the yield of this crop in 
Egypt. It has been known since 1919, but a full 
study of its life-history has recently appeared by 
Dr. Tewfik Fahmy {Min. Agric. Egypt, Bull. No. 
144 ,. ^ Publications , Office, Govt. Press, .Bul4q, Cairo, 
1935 . P.T. 5 ). The cause of the disease is a rust 
Urornyces vignae, and produces uredospores, 
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t-f^ieiitospririvH, and awdclia upon fclio cow- 

Tho lc‘ii H of iho bullotiii are devoted to 
dertorii'itiofi**’ fd tin fungus and ItH Hymptoms^ with 
proof of it *4 imtiiogonicdty, Spermalia and secidia 
iippear during July aaid, August, being (piiekly 
folloivrd l\\ iinnlo and tcdciito stages, as the tem- 
pt •rature g<ds cooler and the biimidity increases. 
TwrKo lialf-toiii' iliiibtmtions portray th« s>iiif)toms 
mid ilio eaiiHiil fungus, and a furtbc^r bulletin, on the 
selection of vnfuHiv'A of eowpea immni'K* to the 
is promised. 

Kinetics of Photosynthesis 

Im a rec*(*ijit tlieoret.i»*aj pap(T, Prof. E. (A C. Baly 
Hue., U, 117 ; i93rd has diTivotl et|iia.tioiis 
t 4 i expresK known variations in the rate of 

pIsotosyiPhosis in varying eondiUons, The trt^at- 
niefd in haot^d on the nupposition that the photo- 
syntlnuie process conHists cT iliret^ distinei stages : 
{a) the union of eliloropliyJI a with hydrated carbon 
dioxide ; {h) an oxidjition-nwhietion reaction in 

wliieli the c}ik)iT)f)h\'ll ri carbonic acid complex is 
convert cm! photoeliemically to cdilorophyll b and 
md-ivated forniaid<>h}'do ; (n) the Blackman reaction 
in which, it is chlorophyll b is reduced 

by carotin to chlorophyll a, and xanthophyll is 
produced. The condition in which the velocity of 
oxidation of chlorophyll a to chlorophyll b in the 
light reaction is equal to tlie velocity of its regenera- 
tion by the Blackman reaction is described as a 
‘*photostationary state*’. It is this, condition which 
is defined by the equations, whicli are shown to 
■express witli noteworthy accuracy the variation in 
rate of photosynthesis with temperature, the theoret- 
ical curves agreeing well with Ein:erson.’s .data on 
{JhhrelM. Thosci equations are extended to express 
the influence of varying total light dii tensity, carbon 
r!ioxi<li,!i cori(,!ontration,, intermittent illumination and 
tlie effect of poisons. Ih‘of. .Baly’s view that th,e 
I'W'imary photosyiitht3tic reacticai consists of two 
c*ofiRecuti\'o light, reactions, stimulated by blue and 
red light, is expressed by i-Miuations modified in tliis 
rcwpiwd-i and data calculatta.! from these equations 
agroo well with t-lie observations of Briggs and War- 
burg on tiio effects of varying the relative intensities 
of rod and blue light. Baly’s formulation of the 
Blaekrnan anti light reactions will not bo received 
without criticism, but if it is admissible as a basis 
for hyqiothesis, the subsequent mathtimatical treat- 
ment will form an interesting addition to the theory 
of photosynthesis. 

Eocene Foraminifera 

Ikt a mf^rrioir on Upper Eocene Foraminifera 
of the soiith-eastmi United States (U.S. GeoL Surv., 
Prof. I’apcT 181 ; 1935), J. A. Cushman describes 

203 spccius or varieties from the Jackson formation. 
The sefliiTitnitH \'ariablf3 in character, some being 
r)f very shfilkw 'watcT nature, otliers much deeper. 
Thf' ffmiminifernl faunas show differences correspond- 
ing with differenf'cs in the 4k‘])th of the deposits. 
Th«> shallfnv water type resembh^s the fauna of the 
shallow water in the Indo-Paciiic region rather than 
the living fauna of the West Indies. On the other 
liiMitl, tl«‘ deefu^r writer fauna is much more closely 
allied to the fauna st.il! living in the Gulf of Mexico 
an«l till*' Wist bidian r(‘gioiu T. W. Vaughan and 
others haves already iiolnted out the resemblances of 
the early Tertiary corals, etc,, of the West Indies to 
gencTft now living in the Indo-Paeific region. 


Sound Insulation 

The issue of the Journal of Research of the Bureau 
of Htundarda of June contains Research Paper 800 
on “Recent Sound Transmission Measurements at 
the Bureau of Standards” by Messrs. V. L. Chrisler 
and W, F. Snyder. The source of sound is a loud- 
speaker mounted on a rotating arm so that it describes 
a circle 5 feet in diameter. It can emit nine frequency 
bands between 128 and 4096 cycles per second, each 
band of width 20 per cent of its middle frequency. 
The chamber in wiiich the sound is produced has 
walls 6 inches thick of reinforced concrete and is about 
10 ft. X 12 ft. X 12 ft. It is insulated by 3 inches of 
air from a chamber by its side and another above it, 
and the panels to be tested can be inserted in the 
wall or ceiling. Measurements of sound pressure are 
made by means of a microphone placed in turn on 
umch side of the panel under test and at different 
distances from, its centre along its normal. Detailed 
results are given for 28 panels tested, and confirm 
the laws that a solid homogeneous wall must be veiy 
.heavy to be a sound insulator, and that dividing it 
into layers as loosely connected as possible increases 
greatly its sound insulating properties. 

Transport Numbers of Salts 

The older measurements of transport numbers by 
the so-called moving boundary method were subject 
to considerable doubt, and the utility^ of the method 
had been questioned. A series of careful measure- 
ments with the use of improved apparatus made by 
Macinnos and others showed that the method is 
capable of giving very satisfactory results, and it 
has been used to determine the transport numbers 
of several salts. On the simple ionic theory, the 
transport number is regarded as constant; but it is 
now known to depend on concentration, so that a 
comparison of conductivities at different concentra- 
tions does not give the degree of ionisation without 
further correction. The mobilities of individual ions 
as functions of concentration maj?- be obtained by 
combining transport numbers with conductivities, 
and accurate values of activity coefficients may be 
obtained from transport data and electromotive force 
measurements with certain cells with liquid junctions. 
Some further measurements of transport numbers 
by the moving boundary method, and a useful 
summary of previous results, are. given by L. G. 
Longsworth (J. Amer. Chem. Hoc., 57, llSo'; 1935). 
The paper contains tables for the transport numbers 
of several salts in aqueous solutions at 25° at 
various concentrations. Two tyqjes of boundaries are' 
distinguished, namely, autogenic boundaries, formed 
automatically by. the electrochemical solution of an 
appropriate metal anode, and sheared boundaries, 
made by the superposition of leading and indicator 
solutions. The latter involves a special mechanism, 
first described by Macinnes and Brighton, by means 
of which one solution is superposed on another with 
a minimum of disturbance to either solution. Although 
the moving boundary method may be used over a 
wn’de range of concentration if the' proper indicators 
are available, it is most useful in the interval 
0*01-0 *2^ iV. Outside this range, sources of -error 
become important. Solvent and volume corrections 
must be applied, the first for the conductance of the 
solvent ^ and the second for the changes in volume 
of solution by transfer of electrolyte. Recent measure- 
ments by the Hittorf and moving hoiindarv methods 
are in agi’eement. 
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An Apparatus for Rearing Marine Organisms in the Laboratory 

By Dr* G. Walton Smith (Commonwealth Research Fellow) 


A lthough the Mfe -histories of the most im- 
portant marine organisms have been worked 
out in the past, there is very little known in many 
cases regarding the detailed changes that take place 
during the critical stages separating larval life from 
that of the adult, while the study of the physiology 
of invertebrate larvas has been almost entirely 
neglected. 

These gaps in our knowledge are partly due to 
the minute size of many of the larvae, but also in 
large measure to the difficulty experienced in rearing 
them in the laboratory. Even though the most 
scrupulous care be taken in sterilising instruments 
and vessels, and in keeping physical and chemical 
conditions of the environment ‘normal’, this diffi- 
culty remains ; and it is a common experience to 
find that larviB will live in j)lunger jars for days and 
weeks longer than the natural period of their free- 
swimming existence without increasing in size or 
developing organs characteristic of the metamor- 
phosing stages. On the other hand, attempts to 
provide food in the form of organisms isolated from 
the microplankton, though occasionally successful, 
are usually doomed to failure, owing to the ease with 
which the physical, chemical and biological factors 
of the environment in a restricted volume of water 
pass beyond our control, and to our ignorance of the 
actual food requirements. 

If, however, a continuous flow of fresh sea-water 
can be supplied to the organisms in sufficient quantity, 
not only will physical and chemical conditions remain 
stable, but also food organisms of the kind available 
under natural conditions will be provided, and in 
sufficient concentration to permit of normal growth 
and development. It was found necessary recently, 
in order to study the metamorphosis and biology of 
the larval oyster, to construct an apparatus that 
would satisfy this requirement, and make it possible 
to undertake the rearing of all stages in develop- 
ment with a high degree of certainty. The apparatus 
(Fig. 1) and procedure described below have given 
consistently satisfactory results, not only with the 
larvae of the common American oyster, but also with 
later stages of Ostma equestris, and species of Chiton^ 
Crepidula and Fissurella. 

The type of vessel employed is the cylindrical jar 
used in some fish hatcheries, and is about 18 in. high 
and 6 in. in diameter, with a conical base (B), This 
shape has the advantage that on stopping the flow 
of water the larvae quickly settle to the bottom and 
are readily collected. In order that the fiow^ of water 
may not carry away the small larvae (early stages of 
Ostrea virginica are less than 0*06 mm. in smallest 
dimension), the outflowing water is removed from the 
rearing jar by means of a siphon (/Sa), the wide 
mouth of which (Fg) is covered by a fine net of 
bolting silk. Rapid clogging of the pores of this 
material is prevented by dipping the mouth of the 
siphon under the surface of molten paraffin wax 
melting at a temperature of 48 ° G. and then blowing 
air through the other end as it is removed. The 
resulting smooth coating of wax on the fibres of 
the net seems to prevent the entanglement of the 


larvae, and allows the filter to work efficiently for a 
much longer period than otherwise would be the 
case. The net is fitted to the siphon by means of a 
rubber band. 

. The sea- water supply is taken from the reservoir 
feeding the main laboratory circulation, replenished 
by pumping from the sea once or twice a week. 
\\here there is no such source of supply, it is necessary 
to use a supply tank which is replenished when need- 
ful with sea -water taken at high tide. 



Whereas the exit siphon is placed at the top of 
the jar, the sea -water enters the vessel through a 
glass tube extending to the bottom of it, thus making 
a good circulation of water possible. It is important 
that the sea -water supply should also be filtered, and 
to the same extent as the outflow, in order to guard 
against the accumulation of detritus and the admission 
of predatory organisms. This is conveniently carried 
out by means of a square piece of bolting silk 
supported in a filter funnel (Fi). Aeration and circula- 
tion of the sea-water in the jar are accomplished by 
means of a glass tube {A ) connected with a compressed 
air supply and extending to the base of the jar. 

In order to prevent the sea -water from entering 
the jar faster than it is removed, with subsequent 
loss of the larvae, and in order to prevent an overflow 
from the filter funnel, a constant level siphon ( > 5 2) 
is attached to the reservoir {B) supplying the rearing 
jar, and a similar arrangement is fitted to a vessel (T) 
feeding the filter. The constant-level siphons may be 
adjusted by means of small pieces of rubber tubing 
on the outer arms. The rate of flow of the sea-water 
through the rearing jar is regulated in this way, and 
is dependent upon the vertical distance between the 
outflow of siphons IS'a and A'3. 

The use of this apparatus is not confined to the 
rearing of organisms alone. A series of rearing jars 
may be connected to the same supply reservoir, and 
if eggs from a single artificial fertilisation are dis- 
tributed among them in equal numbers, they will 
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abki to iloviJup under exactly similar conditions, 
providing a htmn from which biological and. physico- 
chemical' coiMiiiions may be varied for experimental 
prirpc>H«s. ill order to analyse food requirements, 
for example, Jars to which food organisms and solu- 
tions of difTerent kinds aro added, and which are 
supplied with sea-wat(T filtered through a porcelain 
caiidie uia}'- be set up for comparison with the 

iirrangr‘inent previously described. 


'This apparatus 'has' been found to give a sufficient 
approximation '.to ‘normal’ , conditions , . to enable, 
larvae .'to be reared through ' the most critical stages 
of development, while in use at the Beaufort, N.C., 
station of the 'U.S. Bureau of Fisheries, this summer; 
My acknowledgments are due to the Bureau and 
to Br. Herbert F. Pry therch, director of the Station, 
■for hospitality and advice accorded to me during the 
time when I was making use of it there. 


Archseological Research in Western China 


ALTHOUGH archujologicai research in China has 
not yot afforded confirmation of the amials of 
th(^ tliinl millennium b.g., with which its recorded 
traditions oj>eu, excavation in the north and centre has 
brougiit to light not only cultures of the neolithic 
and bronze ages, but also inscriptions in a primitive 
script, which in a mmisure corroborate tradition and 
justify the attribution of authenticity to the dynasty 
of a period of some centuries before that of Cheo 
(1122 B.C.), hitherto regarded as the earliest dynastic 
record worthy of any degree of credence. The west 
must now be added to the regions of China in which 
archaiological research has produced not only evidence 
of early civilisation, but also corroboration of a record 
which stands in a different category. 

Becent excavations at Hanchow {J, West China 
Border Research Society, 6, 1933-34) point to an early 
cultural coiiuexion of the west of China with the north 
and centre, which may even go back to a much earlier 
date, if, as is suggested by an eminent Chinese scholar. 
Dr. Ko Mo Jo, an inscription on bone tablets from 
Anyang, whicli rocor<is the appearance of men of 
Shuh in the fighting ranks, and belongs to the Yin 
dyruksty (1 400-”! 122 b.c.), may be taken to refer to 
fSzochwan, of whic?h the ancient name is Shuh. For 
the fortimato result by which this important addition 
has been made to knowledge of the prehistoric 
oiiitures of China, archaeology is indebted to members 
of the West China Border Research Society, and more 
6sj>eoialiy to Dr. David Graham, curator of the West 
China Union University Museums, who intervened 
at a crucial moment to guide the zeal of the Chinese 
authorities for excavation into channels which would 
ensure the scientific value of the investigation. 

The excavation at Hanchow is one only of a number 
of activities in which the West China Border Research 
Boeiety, which was foimdt?d in 1922, acting in close 
co-operation with the Union University, is pro- 
moting t!K3 advanc(iment of scientific research in the 
extremfdy intorf>sting and important border area of 
western China and eastern Tibet. Its headquarters 
at Clv^rigtn serve as a focusing point for activities 
in g<‘ognq>hi(‘al exploration and studies in anthropo- 
logy, botany, zorJogy and medical science, which 
<'iMTy on the scientific work of members of the 
missionary bodies, who promoted the West China 
Union UiiiverHity. By their own researches and by 
their co-opemtion with members of other scientific 
expeditious, they did much to promote scientific 
kiiow lodge oi this region long before the University 
came into being in 1910. The University Museums, 
whirls now have 53,334 specimens, distributed among 
the three Museums of Archaeology, Art and Ethnology, 


the natural History Museum and the Museum of f 
Medical and Dental Sciences, owe much to their i 
efforts, especially in the ethnographical section , ' 

which contains material such as cannot be found in j 
any other museum. The Society’s journal, now in ' 
its sixth volume, contains much valuable matter, 
especially worthy of regard in the anthropological 
world, as the Society, both in its publications and in 
the organisation of research among its members, 
is bound in the terms of its constitution to concentrate 
on regional and other investigations which bear on 
problems relating to the little-known non-Chinese 
peoples of the area. 

As regards the excavations at Hanchow referred 
to above, the accidental discovery in 1931 of stone 
and jade rings, knives, discs and other objects in a 
pit at T’ai-p’ing-ch’ang, eighteen li from Hanchow, 
when an irrigation ditch was being deepened, pointed 
to the possibility of a prehistoric burial, which was 
confirmed by systematic excavation in 1934. In 
addition to the original pit, the ground immediately 
surrounding was carefully explored and several points 
in the ai'ea were also tested. No further grave 
pits were found, but everywhere there was abundant 
material which appeared to be mainly the refuse from 
a group of ancient pottery kilns. 

The preliminary account of the excavation includes 
also an analysis of the physical characters of the 
jade and stone objects by Prof. D. S. Pye and of the 
pottery by Prof. H. B. Collier. A comparison of the 
culture with that fomid at Yang Shao and Anyang 
in Honan and that from Sha Kuo T’un in Fengtien ' 
points to interesting resemblances as well as 
differences. Thus there is no painted pottery at 
Hanchow or Sha Kuo T’un such as was found by 
Dr. J. G. Andersson at Yang Shao. Both the Han- 
chow and the Yang Shao cultures have large and 
small stone axes, chisels, knives, pestles or hammers, 
and flat discs, and both incised and cord-marked 
pottery. In both the potter’s wheel is known. At 
neither, nor at Sha Kuo T’un, is there metal ; whereas 
at Anyang there is abundant bronze, associated with 
a primitive writing on bone, bone implements and 
painted pottery. 

Though Yang Shao and Sha Kuo T’un are classed ^ 
as neolithic, the use of the wire saw at Hanchow and 
resemblances to Cheo objects suggest that the 
Hanchow site is later than seneolithic. In all prob- 
ability it cannot be later than the beginning of the 
Cheo dynasty (1122 B.c.) ; but it is almost certainly 
later than the bronze culture of Anyang, which 
belongstotheYindynasty (1400-1122 b.c.). Thus it "■ 
must represent a retarded development of the west. 
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Veneer and Plywood 


F or veneers and plywood, some of the hard 
tropical timbers, often showing beautiful 
colouring and figuring, are becoming better known. 
Research on wood for veneer and plywood has been 
carried out for some time at the Research. Institute 
at- Dehra Dun. In Indian Forest Records (FiQonoxay 
Series, 20, 14. Delhi; Manager of Publications, 
Dec. 1934), Mr.' W. Nagle, who is in charge of the 
Woodworking Section, discusses the ‘‘Testing of 
Indian ' Timbers for Veneer and Plywood’\ The 
purpose of the monograph is “to assist, as far as 
possible, the advancement of the plywood industry 
in India, and to further the use of indigenous timbers 
for veneer and plywood work”. ■ 

Only those who have follow^ed the development in 
the use of plywood during the last two decades 
will have a conception of the variety of purposes to 
which it is put at the present day. The author 
reminds the reader that the art of veneering was 
practised by, and certain forms of laminated con- 
struction were used by, the ancient Eg 5 rptians. But 
in Great Britain and for many centuries in Europe, 
solid wood was used both in house construction and 
for furniture. Modern demands for luxury articles 
at a cheap price have assisted and encouraged the 
use of plywood ; but it would be misleading to think 
that the great demand for this material has been 
the result of any consideration for the conservation 
of valuable timbers. The truth is that at the present 
day ©very country which possesses areas of forest 
containing valuable, that is, luxury timbers is, by 
means of research work and otherwise, endeavouring 
to place them on the w’orld markets. 


It is well known that plywood has come into use 
in the manufacture of furniture and panelling. ^ But 
it is worthy of placing on record the following list of 
other articles which are nowadays formed or built 
out of this fabricated material ; cabin trunks, suit 
cases, perambulators, and even musical instrument© 
such as violins and mandolins are mad© of either 
veneer or plywood. The modern motor-car has con- 
siderable amounts of plywood in its make-up, for 
example, floor boards, hood-stays, body-work, roofing 
and panelling. Other plywood or veneered articles in 
common use are chairs, theatre seats, wall panelling 
and ceilings, screen scenery and stage buildings for 
the cinema industry and theatres, railway carriages, 
dining saloons and ‘sleepers’. The modern ship is 
fitted with plywood tables, bulkheads and general 
appointments. Parts of motor-boats, canoes and 
life -boats are often constructed of the same material ; 
also aeroplanes and airships. Finally, chests are no'w 
made for tea, opium, cement, rubber, etc.; as also 
fruit and cigarette boxes. 

It will be obvious that the above list is capable of 
indefinite extension. That it has reached its present 
dimensions gives evidence of the considerable amount 
of research and experimental work which has been 
carried out during the past few decades. 

Mr. Nagle’s monograph is based on research carried 
out during the past ten years with Indian timbers, 
upon which little was known as to their suit- 
ability or otherwise for veneers and plywood. It is 
technical in character, with a number of interesting 
photographs, and deals with some forty-two Indian 
timber trees. 


Genetics of Si^e and Form Factors 


T he problems of size and form inheritance are 
more difficult than many other problems in 
genetics, partly because the character units cannot 
usually be directly observed ; they are often repre- 
sented by multiple factors in the germ plasm, and 
they are also obscured by fluctuations. 

Messrs. Sinnott and Dunn (RioL Reviews, 10, 
No. 2) have summarised our knowledge of the 
effects of genes on the development of size and form 
in plants and animals. Their summary is particularly 
useful because they emphasise the developmental 
and physiological aspects of size inheritance, although 
inakmg it clear that fixed genic differences are in- 
volved. They point out that some dwarf types 
both in plants and animals are due to single factors, 
while many other size differences are due to several 
multiple factors. The differences may be in cell size,: 
as in some of the polyploid and trisomic forms, or 
in ceil number, or to both acting together. Size, genes 
may depend upon general developmental differences 
controlled , by . particular, metabolic rates. ■ , 

In races of large rabbits the rate of cell division 
very early shows itself to be more rapid, and there 
is evidence that such races have a higher concentra- 


tion of sulphydryl. Differences in fruit size in tomato 
varieties are due to differences both in cell number 
and cell size. Up till the time the flower opens, 
all the tissues of the ovary are meristematic. Sub- 
sequent growth is due to increase in size of the cells. 
In large-fruited varieties the ovary is larger, but cell 
enlargement is also carried much further. There 
appears to be a particular schedule or pattern of 
growth, involving both cell size and cell number, in 
each variety. The study of the inheritance of size 
of parts or organs involves heterogonic growth and 
Goldschmidt’s physiological theory of heredity. 

The conception of genic balance is involved, as in 
the trisomic Daturas, where the genes in one chromo- 
some increase and those in another decrease the size 
of the pith, while other chromosomes affect the 
relative amounts of xylem and phloem. Thus while 
size genes may be general in their action, they may also 
have a special influence on certain parts. As shown by 
studies of inheritance of fruit shape in Gucurbita and 
the combs of fowls, as well as the proportions between 
various bones, it is evident that shape factors usually 
affect not single dimensions but two or three dimen- 
sions, through differences in growth rate. 
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Science News a Century Ago 

Siibimarinc Havigaf ion Experiments 

Thf'- Times oti Hopteinber 1, 1835, said : “Accord- 
tu tlii'i Paris papers, some curious experiments 
lately himi made at St, Ouen near Paris,^witli 
a Hiibrnariiio vessel, tlie invention of M. Vilieroi, the 
llie vossol ih of iron, and of the, same shape 
as » lisfi of the cretaceous tribe. Its, movements and 
evolutions are performed by tliree or four men; who 
are inside, arul who have no communication with the 
surfiM?o of the w^ator, or the external air. With this 
iTiaehiiio navigation can be effected^ in spite of 
cnirrciitK ; an.v operations may be carried on imder 
water, ami it.- may bo brought to the- surface at will, 
like an ordinary vessed. It was with a ■ machine- 
wimilar to this iliai the project was formed in 1821 
for getting away Napoleon from St. Helena. ^The 
Soci6t6 C,h%4rale* di\s Naufrages (protector, the King) 
has appointed Admiral Sir Sidney Smith, Count 
Codde do Liaiusourt, the Baron de. St. Denis and 
Dr. Bailed St. A!itf>ine to report on the experiments 
t«i be iiiaile at St. Oiiend’ 

Ireland and the British Association 

Thou OH the British Association meeting in Dublin 
in August 1835 was generally regarded as a success, 
some adverse comments on it were made in the 
Dabliti University Magazine^ extracts from which 
were published in The Times on September 4. “We 
cannot conceal our con\u*ction,” the Magazine said, 
for th© purposes of the advancement of science 
the association is little better than useless. . . . The 
association, w© prophesy, will soon see -its end. . . . ■ 
WfJ rejoice, however, that it . has liv^ed long enough ■ 
to \isit Ireland ; we rejoice that its visit to this 
Island has been marked by so many traits that confer 
honour uj)on our country and our countrymen. We 
rejoice in anything that can confer honour upon 
‘ouid Ireland’, and so having said enough, perhaps 
some -will think too much, upon a subject which we 
could not }?ass over in silence, we will leave the 
‘navans’ and the association to go their ways in peace, 
and wii will return witli a good heart and an honest 
purjiose to our own labours — labours that, though 
we inay say it ‘that should not say it’ will do more ' 
tliari 50,0011 British Associations to m.ake that same 
*ould Ireland’ 

‘What she ouglit to be~>grc3at, glorio-us and free. 

First Jiower of the earth, and first gem of the sea’.” 

Lyell ia Switiseriand 

On .SepterrikT 6, 1835, Lyell wrote to Viscount 
C'ole (a-ft-erwards Karl of Enniskillen) from Meiringen, 
giving an ac(*ov{nt of the work he had done in Switzer- 
land just before he left to attend the meeting of the 
(human naturalists at Bonn. He had visited Berne, - 
cxcursionH to Neucliitel and the Jura and had 
takon soundings in the Lake of Thun. “But I found,” 
he wrote, “when I attempted to understand the: 
gf3olog>' < if the neighbourhood of the lake of Thun, ' ■ 
even wdi h , Studi^r’s newly published book and map 
and sections as ho mils them in my hand, that I 
could luii at all comprehend it, nor make out what 
he meant by his numerous foinnations. I therefore 
determined to make mysidf master if possible of the 
geology of feliis part ofySwitzerland, on which much 
iMrt ha* now been wxitten than on any other part 
of the Alps, before I make an attack on less known 


' ■ - " - ■ ' ■ : ■ . - ' 

districts. -This I have in some measure accomplished ’ 
but in- doing it , and climbing; the : Jungfrau and the---^ 
Urbach Sattel, T have spent the time which was to - 
have been given to Glaris - which I hope, however, 

■ is postponed. I must now proceed at once on my w^ay 
to the Bonn meeting. 

One of Faraday^s Mistakes 

Fabaday’s entry in his “Diary”, on iSeptember 6, 
1835, opens with the paragraph : “Bose tells me that 
Berzelius in his annual account objects to my anti- 
mony proto suiphuret, and I am therefore hastened ! 
to its examination the first thing this autumn, having j 
meant to defer it awhile before Rose told me this,” 

The supposed new compound had been referred - to , 
by -Faraday in his “Seventh Series of Experimental 
Researches in Electricity”, published, in 1834, and 

■ described as- having been prepared by fusing together 
the “ordinary suiphuret of antimony” with metallic 
antimony. He now, in September 1835, repeated 
the fusion more carefully, and analysed the product. 
The result differed from that previously obtained, 
for on September 12 the entry appears : “My former 
conclusions appear to be wrong, whatever the cause 
of this difference may be”. He thereupon wrote off 
to the Philosophical Magazine withdrawing the new 
compound, saying that Prof. Rose on a visit to 
London had told him of Berzelius’s objections, and 
that he had been “induced to make more accurate 
experiments on that point, which showed me my 
error”. The letter, with a translation of Berzelius’s 
paper, was duly published in June 1836. 


Societies and Academies 

Paris 

Academy of Sciences, July 8 (U.i?., 201, lOo-iSO). 
Richard Fosse, Paul Emile Thomas and Paul De 
Graeve : The estimation by weight and the identi- 
fication by elementary analysis of small quantities 
of formol in very dilute solutions. The method is 
based on the reaction of formol with p-naphthol, and 
determines formol at concentrations between 30 and 
200 parts per million, with an accuracy of one per 
cent or less. Henri Devaux : The insolubility of 
. thin plates of albumen. H, Gruyelle and Charles ; 
Poisson : The magnetic anomaly of Tsiafajavona. 
Marc Krasner : The theory of the ramification of i 
ideals. H. Auerbach and S. Ulam : The number ' 
of generators of a semi-simple group. Paul Montel : * 
Positive harmonic functions. Octave Onigescu : 
Holotope functions. Andr:e Auric: An empirical 
formula giving the distances at which the successive 
rings of - the nebular hypothesis are formed. Mlle. 
Marguerite Roumens : The systematic inclination 
to the west of the equatorial solar prominences of : 
mean latitudes. -Daniel Barrier, Daniel Chalongb ; • 
and Etienne Vassy : The , continuous spectrum of 
Nova Her culis, Dikran G.'Dervichian : The inter- 
pretation of the Eotvos constant and of its different 
values. Nicolas Stoyko and Raymond Jouaust : 
The propagation of short radio -electric waves in the 
region of the polar aurora. Louis Neel : The number 
electrons which contribute to the paramagnetism of 
nickel. The study of nickel alloys shows that an 
electron of the alloy metal annuls the magnetic 
contribution of a nickel electron. There is complete 
continuity between ferro- and para -magnetism, and 
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the same electrons intervene in both cases. ' 'UoN 
and EuGifeisrii Bloch ; The spectra of zinc, cadmium 
and mercury in the extreme ultra-violet. Georgbs. 
BjSchbne : The influence of the passage of an electric ■■ 
current on the ' phosphorescence of zinc sulphide. 
Maurice Curie : The hyperbolic law of the decline 
of phosphorescence. Maurice Prost : The radiation 
accompanying the dehydration of quinine sulphate. 
The ease with which the radiation can' be deflected 
.shows that it is not due to large ions, tlms differ- 
entiating this emission from that arising from the 
oxidation of phosphorus. Henri Moureu and Paul 
Rogquet, " The structure of phosphorus penta- 
chloride and of phosphorus pentamide P(HHg) 5 . 
.Pierre Carb]e, and David Libermann : . The re- 
action of thionyl chloride with w- and p-amino- 
benzoio acids. Robert Lantz ; Study of the 
mechanism of the monosulphonation of naphthalene. 
Georges. Darzens and Andre Levy : The action 
of organomagnesiiim compounds on methylnaphtha- 
ienic and phenanthrenio esters. ■ Jacques be 
Lappabent : The stages of the metamorphism of 
the Samos emeries, Pierre Deach : The modifica- 
tions undergone by the skeleton in the decapod 
Crustacea before casting the shell, Georges A. 
Nadson and Mme. Catherine Stern : The action 
of metals at a distance on germinating seeds. The 
inhibiting effect on growth produced by plates of 
various metals is shown to depend on the radio- 
activity of the surrounding air. Mme, Vbba 
Dantchakope : The differences of sensibility of 
tissue receivers towards folliculin at various em- 
bryonic stages. Mme. Marie Phisalix and FiiLix 
Pasteur : The action of short waves on antivenom 
snake sera as well as on their neutral mixtures with 
the corresponding poisons. Th:^ophile Cahn and 
Jacques Houget : The transport of lipids in the 
animal organism. Andbo^ Boivin and Mme. Lydia 
Mesrobbanu : The presence of a ‘complete’ antigeu 
and of a ‘residual’ antigen in various bacteria. A. 
Besbedka, I. Magat andP. Besnard : The import- 
ance of the mode of entrance in the evolution of the 
Pearce -Brown epithelioma. Testicular epithelioma 
of the rabbit, resulting in fatal generalised cancer, 
changes its character when it is inoculated under the 
skin. The tumour on the skin, although epithelio- 
matoiis in, structure, is benign and is resorbed. 
Pierre L^jeine : The comparative action of . im- 
mersion in glycerol and of freezing on the preservation 
of th,e virulence of rabic marrows. The usual method 
of preservation in glycerol at about 0°.C. leads to a 
gradual, loss in activity, due to ■ the. action of the gly- 
cerol. Freezing at — C. leads to no loss of activity 

for ^ at . least , 70 ' days. ' Gonstanti.n Levaditi, Rene 
Martin,' Antoine, Bonnefoi and Mlle. Rachel 
ScHCEN : The etiology of mumps. Raymond -Hamet ; 
Some, pharmacological effects of ergometrine, a new 
alkaloid ,.. from ergot of rye., Jean Cuill6, Chelle 
.and 'Beblureau .: The. ,, identity . of French .and 
A.Igerian ovine anaplasmosis./, , 

Leningrad, 

Academy of Sciences (G..P.., , 2, JSTos. 3“4, 1935). A. 
Gblpond : Approximations of transcendent numbers 
by algebraic numbers. .J. Pbivalov ; So.me- questions 
of the theory of subharmoriic functions (2). E. 
Kuznecov ; The law of probability of an accidental 
.vector. A. Popov: Some results obtained by V. 
Bran. „I. S. Ast.apovic.h ,and; V. K. Fedynshio* ; 
Heights of meteors . €r . Kruteo.v : A note ■ on the 


‘great complexes’ of Gibbs and the method of Darwin 
and Fowler. W. Arkad jev ; Magnetic and electric 
spectra in high frequency. V. Fredericks, G. 
Michaj’LOV and D. Bbneszewioz : Electroconduct- 
ivity of an anisotropic fluid. V. Fesenkov : 
Luminosity of the night sky at Kitab, Tashkent and 
Kuchino. K. N. Kalitin : Intensity of the radiation 
from the sky at wave-lengths 3292 A., 3595 A. and 
3944 A, B. A. Shilov, and -G. V. KupinskajA ; ■Rate 
of hydrolysis of chlorine. K. D. 2elinskij ; Catalytic 
aromatisation of benzines. A. L. Klebanskij, U. A. 
Dranioina and I. M. Dobromilskajta : A new 
trimeric combination of acetylene, ace tylenyldi vinyl. 
]Sr. I. Kobozev, S. S. Vasiljev and E. E. Halbbaich : 
Catalytic influence of mercuiy vapour on the cracking 
of methane in a glow discharge. V. V, Tchelinzev ; 
Oxonic compounds. Acid compounds of chinones 
and their chlorination and bromination. G. V, 
Tchelinzev and E. D. Osbtrova ; The a-benzoyl- 
butyrolactone, y-benzoyl-propyl-alcohol and y- 
benzoyl -propyl -bromide . M . K . D J ako va and A . V . 
Lozovoj ; Hydrogenation of Clieliabinsk brown coal. 
V. Teterin and A. Ivanov : Investigations on the 
synthesis of vitamin A. (1) Action of magnium on 
a mixture of l,4-dibrombutene-2 and ionon. A. E. 
Fersmann : Energy indices in geochemistry. S. D. 
Chet verikov and A. F. Fiolbtova : Celadonite from 
Koktebel, C!?jmea. V. I. Danilovich : Scheme of 
stratigraphy of the Khiiigan complex. O. S. Vialov : 
A classification scheme of tertiary strata in Ferghana. 
O. S. Vialov, S. F. Mashkovcev and G. I. Shatov : 
Cretaceous basalt in Ferghana. O. L. Einor : A 
detailed stratigraphieal section of the super -carboni- 
ferous of the Kizel district, Urals, P. P. Lazarev : 
The action of a condenser discharge from the point 
of view of the ionic theory of excitation. D. Kostoff 
and I. A. Axamitnaia : Studies on polyploid plants 
(9). Chemical analysis of diploid and their auto- 
tetraploid plants. L. P. Breslavez : Differential 
fertilisation of the hemp plant. B, M. Golush ; 
Changes of the plasma permeability induced by 
temperature effects. R. M. Barcinsklt : The agent 
stimulating sprouting of Orobanche cumana seeds. 
S. V. Soldatenkov ; Data on the chemistry of the 
artificial ripening of the Japanese persimmon 
{Diospyros kaki, L.). I. Kozhanchikov ; Role of 
anoxybiotic processes in the larval diapause of some 
Pyralidm. L. K. Lozina-Lozinskij ; The anabiosis 
of larvae of Pyramta nuhilalis, Hiibn,, after freezing. 
J. D. Kirschenblatt : The problem of the origin 
of some nidicoies (nest dwellers), B, A. Zenkovich : 
Whale feetuses. 

Melbourne 

Royal Society of Victoria, July 12. F. Chapman and 
Irene Crespin : Foraminiferal limestone of Eocene 
age from North-West Division, Western Australia. 
Eocene sedimentary rooks have, been discovered for 
the, ' first 'time in Australia, during the survey. ,' .by ' 
Messrs. E. A. Rudd and D. Dale ' .Condit, of , the 
Bullara Area. ' Two samples of limestones from slightly ., 
different localities contain a foraminiferai fauna of a 
Lower to Middle Eocene age. R . A. .Kbble' :' Victorian 
,Tertiary flora and its influence on sedimentation. 
The plant beds at Narracan, Dargo, Darlimurla, 
Bogong, Berwick and probably. Moonee Ponds are,: 
regarded , as of Eocene age, those at Bacchus Marsh, 
Mornington, Haddon and the lignites ■ at Yallourn 
(Morwell), Altona and other places as Oligocene, the 
Pitfield plant bed as Lower Miocene, and the Sentinel 
Rock plant bed as late Miocene. The flora indicates 
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that a subtropical climate pemisted to th# imddile of 
the Miooona and the vegetation was similar to that 
in the region of the Tropic of Capricorn, The Sentinel 
Rock flora suggests a temperate climate and vegeta- 
tion similar to that in Victoria and Ta^ania. 

. VmmA 

Academy of Sciences, June IS. Ebnst RonscHAn: 
The dependence of the intake of water by entire 
plants on the temperature. The lowered absorption 
of water brought about by cooling the roots of plants 
to (f C* does not r^ume its normal value when the 
temperature b afterwards made normal, and the 
course of the recovery varies with different plants. 
GEBmnn Kibsch and Fbitz Riedbe ,* Disintegration 
of nitrogen by neutrons. In this disintegration, two 
processes, both connected with capture of the 
imitron, take place. In one, an a-partiele and 
arcs formed by omission, and in the other, which is 
much rarer anti is effected mainly by the more rapid 
iiaiitrons, arises, presumably by proton emission. 
Heebbbt Sohobbr : Measurc^ment of the daily and 
monthly variation in, the length of the ultra-violet 
for the solar and zenith spectra at Watten (Tyrol), 
Otto Bischbkoobfbb : Condensation of benzoin 
and hydroqiiinone. 


Forthcoming Events 

marked with an asterisk are open to the pubUc^l 
Sunday, September 1 

BBrasn MtTSBUJf (Natural History), at 3 and 4.30. — 
M. A. Phillips: “Birds”,* 


British Association for the Advancement of Science 
(Norwich .Meeting) 

Wednesday, September 4 

At 8,30 p,m.---Prof. W. W. Waits : “Form, Drift and 
, Ehythm of the Co,ntineiits” (Presidential Address in 
the Agricultural Hall), 

Thursday, September 5 

At 1 0 a , 11 ) . — Prof, W, N. .Haworth ; * ‘The Molecular Structure 
of Carbohydrates” (Presidential Address to Section B). 
Prof, F. Balfour-Browne : “The Species Problem” 
(Ppesldential Addr« to Section D). 

Prof. F. Debenham : “Some Aspects of the Polar 
.Regions” (.Presidential Address to Section E). 

Mr, d. S, Wilson: “Stability of Structures” (Presi- 
dential Address to Section G). 

Friday, September 6 

At 10 Dr. F. W. Aston: “The Stoiy of Isotopes” 

(President jai Address to Section A). ' ' 

Prof. G. Hickling : “Some Geological Aspects of Recent 
Research on Coal” (.Presidential Address to Section C). 
Prof, J. G. Smith : “Economic Nationalism and 
Foreign Traiie” (Presidential Address to Section F). ; 
Dr. LI. Wymi Jones : “Personality and Age” (Presi- 
dentittl Adtiress to Section J), 

Dr. A. W. Pickard-Cambridge ; “Education and 
Fwdom” (ProHklentkl Address to Section X). 

At 2 ^p,m,‘*--X<)nihrrTico of .Delegates of Corresponding 
Socicti€«, Prof. P. G. H. Boswell: .“Preservation of 
Sitei of Soiintilh; Interest in Town and Coimtry Plan- 
liing” (Frtmideniial Address). 

Davies; “Diesel Engines and 
CoMlal Shtppmg (Agricultural Hall Assembly Room). 


Official Publications Received 

Great Britain ■ and Ireland 

Air Ministry : Aeronautical Research Committee ; Reports and . 
Memoranda. No. X6S9 (T. 3527 revd.) : Wind Tunnel Wal Inter- 
ference on Pitching Moments of Large Models in Duplex TunneL By 
W. L. Cowley and G. A. McMillan. Pp. 13+4 plates. 9d. net. No, 
1648 (T. 3628) ; Reaction on a Wing whose Angle of Incidence is 
changing Rapidly ; Wind Tunnel Experiments with a Short Period 
Recording Balance. By W. S. Farren. Pp. 24 +30 plates. (London : 
H.M. Stationery Office.) 2g, StJ. net. . 

' The Harper Adams Adviser. Advisory Report No. 10 : A Review 
of Advisory Work in the West Midland Province, 1934-1935. Pp. 24. 
(Newport, Shropshire : Harper Adams Agricultural OpHege.) __ 

■ ■ Mines Department. TMifteenth Annual Report of the Safety in 

Mines Research Board including a Report of Matters dealt with by 
the Health Advisory Committee, 1934. Pp. 184. (London : ^ 

Stationery Office.) 2«. net. _ ■ _ , ^ 

Department of Scientifle and Industrial Research, Report of thO ' 

■ Food Investigation Board for the Tear 1934. Pp. x+261. (London,:,',' 

H.M. Stationery Office.) 4a.net. ^ . 

The North of Scotland College of Agriculture. Calendar, g^ession 
1936-1936. Pp. vffi+128. (Aberdeen: North of Scotland College 
of Agriculture.) . _ 

. Technical Publications of the Internationa! Tin Research and 
Development Council. Series A, No. 19 : The Use of Sodium Sulphite 
as an addition to Alkaline Detergents for Tinned Ware. By Dr. R. 
Kerr. Pp. 12, Series A, No. 20 : The Twinning of Single Crystals of 
Tin. By Dr. Bruce Chalmers. Pp. 16. Series B, No. 2 : Equilibrium 
Diagrams of Binary Alloys of Tin. By Dr. B. S. Hedges and Dr. C. E. 
Homer. Pp. 90. Series D, No. 2 : Black Spots on Tin and Tinned 
Ware. By Sven Brennert. Pp. 27. (London : International Tin 
Research and Development Council.) 

Other Countries 

Regenw’aarnemingen in Nederlandsch-Indig. Vier und vijftigste 
Jaargang, 1932. Pp. 129. (Batavia : Koninklijk Magnetisch en 
Meteoroiogisch Observatorium.) 

Colony of Mauritius : Department of Agriculture. Fifth Annual 
Report of the Sugarcane Research Station for the Year 1934. Pp. 49, 
(Port Louis : Government Printer.) 

Publications of the Observatory of the Dniversity of Michigan. 
Vol. 6, No. 9 : An Bphemeris of 467 A.D. By Heber D. Curtis and 
Frank E. Robbins. Pp. 77-100+2 plates. (Ann Arbor, Mich. : Uni- 
versity of Michigan.) 

Obras completas y Gorrespondencia cientiflea de Florentino Ame- 
gliino. Vol. 16 ; Formaciones sedimentarias de Patagonia. Bdicidn 
Ofleial ordenada por El Gobierno de la Provincia de Buenos Aires. 
Dirigida por Alfredo J. Torcelli. Pp. 747+193 plates. (La Plata: 
El Gobierno de la Provincia de Buenos Aires.) 

Commonwealth Bureau of Census and Statistics, Canberra. Official 
Year Book of the Commonwealth of Australia. No. 27*- 1934. Pre- 
pared by E. T. MePhee. Pp. xxxii+942. (Canberra: Government 
Printer.) 6s. 

U.S. Department of Agriculture. Technical Bulletin No. 477 : 
ApanteUs solUarius (Ratzeburg), an introduced Braconid Parasite of 
the Satin Moth. By D. L. Parker. Pp. 18. (Washington, D.C. : 
Government Printing Office.) Scents. 

Publications of the Astronomical Observatory of the Warsaw 
University. Vol. 9. Pp.iii+76. (Warsaw: Astronomical Observatory.) 

Tanganyika Territory : Department of Agriculture. Annual Report, 
1934. Pp. 141. (Dar es Salaam : Government Printer.) 4a. 

The Imperial College of Tropical Agriculture. The PrincipaFs 
Report for the Year 1933-34 and the Accounts for the Year ended 
August 31, 1934. Pp. 84. (Trinidad and London ; Imperial College 
of Tropical Agriculture.) 

Statens Meteorologisk-Hydrografiska Anstalt. Arsbok, 14, 1932. 
iv, Meteorologiska iakttagelser i Sverige, Band 74. Pp. x+107. 
(Stockholm : Statens Meteorologiska-Hydrografiska Anstalt.) 7.00 kr. 

Memoirs of the Commonwealtli Solar Observatory, Mount Stromlo, 
Canberra, Australia. Memoir No. 5, Part 1 : The Intensity of Fraun- 
hofer Lines in the Region 4036-6600 A. By C. W-. M Pp. 67. 
Memoir No. 6, Part 2 : Fraunhofer Intensity Tables : (ai ^General 
Intensity Table, 4277-6600 A. ; (b) Muitiplet Intensity Table, 4036- 
6600 A. By C. W, Allen. Pp. 96. (Canberra : Government Printer.) 

Institut de France : Acad^mie des Sciences. Annuaire pour 1935. 
Pp. 407. (Paris : Gauthier- Villars.) 

Transactions of the Academy of Science of Saint Louis. Vol. 29, No. 1 : 
Natoal History ofthe Alligator Lizards. By Henry S. Fitch. Pp. 38+ 

4 plates. (St. Louis, Mo. ; Washington University.) 

Smithsonian Miscellaneous Collections. Vol. 91, No. 21 : Reports 
on the Collections obtained by the First Johnson-Smithsonian iSeep- 
Sea Expedition to the Puerto Rican Deep. Fourteen New Species of 
Foraminifera. By John A. Cushman. (Publication 3327.) Pp. ii+ 
9+3 plates. Vol. 91, No. 22 : Reports on the Collections obtained by 
the First Johnson-Smithsonian Deep-Sea Expedition to the Puerto 
Rican Deep, Two New Foraminifera of the Genus Textiilaria, By 
Cecil G. Laliker. (Publication 3328.) Pp. ii+2+1 plate. (Washing- 
ton, D.C. : Smithsonian Institution.) 

IBS. Department of Agriculture. Circular No. 349 : The Disposal 
Fruit infested vritli Larvae of the Mexican Fruit Fly. By 
C. 0. Plummer and W. E. Stone. Pp. 16. (Washington, D.C. : Govern- 
ment Printing Office.) Scents. 

Ministry of Finance, Egypt : Coastguards and Fisheries Service : 
Fisheries Research Directorate. Notes and Memoirs, No. 6 : The 
Phaiynx aM Intestinal Tract of the Egyptian MuEets— -Mugil Cephaliis 
and Mugil Capito. Part 2 : On the Morphology and Histology of the 
Alimentary Canal in Mugil Capito (Tobar). By Dr. P. M. Ghazzawi. 
Pp. ii+31. Notes and Memoirs, No. 7 : Repeuplement Poissonnier 
des sources a FOasIs de, Siwa. Par Dr. H. Faouzl. Pp. ii+ 12 +5'^ plates; ' ■ 
Rapport sur les Pgeheries d’Egypte en 1932. Par Ibrahim Abd-el- 
Galil Abou-Samra. Pp. xx+117. (Cairo: Government Press.) 
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The Changeful Earth 


T he addre,s.s of Prof. W. W. Watts, E.R.S., 

this yeax\s president of the British Associa- 
tion, a,ppears in the siippleinerit to the present 
iiiimher of Nature. In the ‘'Form, Drift, and 
Rhythm of the Continents'’, he has . a very big 
subject, covering many topics that are debatable, 
for geology is a highty controversial subject when 
we get down to principles, and is likely to remain 
so for a long time to come. 

'Uniformitariaiiisin ' is referred to briefly, and 
t'.lie help that Darwin admits he obtained from , a. 
(‘onsideratioii of this and kindred topics as set forth 
by Lyell is mentioned ; but is it not going too far- 
to say tb,at, Lyell only just missed the discovery of 
organic? (‘.volution.? If he only just missed it, why 
was his recognition of its truth so tardy ? Is it 
lierniissible to attribute lieroism, to Lyell because 
ill the long run, and very reluctantly, he admitted 
its truth? Ill any event, the . principle of ■ uni- 
formitarianism, while no doubt essentially sound, 
should be applied with some caution ; for it is 
not difficult to believe that d3Tiamic agencies 
acted much., more impetuously on the earth’s 

crust during the early stages of its history 

th.a..n they did during later times, and even 
(iiiriiig later times there are some results the 

explanation of which, seem to, call for an occasional 
display of impetuous dyna.mic agencies. Later on 
in his address, in the, ,po.rtion dealing with the 
nature of the interior .of the .earth, Prof. Watts 
aekiiowledges. this, and arrives at a view which 
''is ' neither strictly iinifomiitarian nor strictly' 
catastrophic, but takes the best from each ■ 

hypothesis”.; The important fact to note is, 
however, as he points out, that taking the. earth 
as a whole “the chain of life has never snapped”, 


and organic evolution has proceeded continuously 
throughout the traceable history of the earth’s 
crust. 

In a brief outline of the geological story of the 
earth, the idea of rhythm is developed, involving 
the alternation of periods of land growth with 
periods of marine transgression, as advocated by 
Suess, To account for this rhythm, Prof. Watts 
refers to the theory of the earth’s contraction by 
loss of heat, and he seems to regard this as the 
factor of prime importance in the explanation of 
mountain growth and rock folding. He points out, 
however, that some geologists have found this 
theory inadequate, because in their opinion it 
is unable to account for the large amount of 
compression involved in mountain building. 

A consideration of the age of the earth gives 
Prof. Watts an opportunity of emphasising the 
importance of radioactivity in the earth’s crust as 
a hidden reserve from which it replenishes the 
supjoiy of heat it requires to make good the losses 
sustained by radiation, and of remarking on the 
ample sufficiency of this reserve to explain the 
great age of the earth. Here he states Joly’s view 
that, as a result of radioactivity, dissipation of 
the earth’s energy, although continuous, proceeds 
by a process of pulsation, and that this furnishes 
the explanation required to account for the 
rhythmic alternation of land growth and marine 
transgression already referred to. Prof. Watts is 
apparently a strong supporter of this view, for 
he assures us that, “As Darwin found the missing 
word for Lyell, so Joly in his theory of thermal 
cycles has indicated the direction of search for a 
xnechanism to actuate the rhythm of Suess”. Here 
we are in some difficulty, for in connexion with 
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are embedded in a Hiibstmtiim of denser rock 
inatfer, in wbicb they float as do icebergs- on water ; . 
r.ikI whether we believe this or not,, we may 
reasonably doubt if it can be harmonised with the 
theory that rock folding and mountain building 
are the outcome of tangential compression due to 
loss of heat and consequent contraction of the 
earth's mass. 

Pile portions of Prof, Watts’s address dealing 
with the Atlantic and Pacific Oceans, and with 
c‘ontlneiita.l drift, will be read with much interest 
by geologists, as this subject has been widely 
dis<‘iissed in rccemt years. In dealing with it, Prof. 
Watts c.ontants himself with a recital of published 
pros and cons, showing on the whole an atFectionate 
regard for the/ pros, while leaving us with the 
impression that he lias not quite made up his 
mind. He points out the structural contrasts 
between the shorci lands of the Atlantic and those 
of the Pacific*. He further mentions the rough 
parallelism between tlie two coast lines of the 
Atlantic, the dose resemblances between the 
structure, rocks and fossils in the land areas 
hordf^ring the tw^o coasts, and various other 
features that havci f>een brought into the account 
to support the hypothesis of continental drift, 
which Wegener did so much to popularise some 
ycMirs ago, and which on .that account usually 
(tarries liis name. Acciording to this hypothesis, the 
ahovcN mentioned Atlantic features are to be 
explained partly by the view^ already mentioned 
as supported by Jofy, that continental masses 
fhwif' in a demser substrat-um like icebergs on water ; 
and imrtly by tfie view^ that the Atlantic .margins 
represent' one of many fractures which dissected 
what wm formcTly one vast continental mass, and 
that t'he separate masses thus defined by fractures 
have since drifted apart as a result of differential 
rotation or some ; other cause. To satisfy those 
who have difficulty in accounting for the Western 
(Cordilleras of the Americas, the advocates of 
continental drift explain that these are due to the 
piling up of rock masses against obstacles which 
have arn^sfed the drifting movement, and the 
same ratlier shab!>y ex])la, nation is applied to the 
origin cd tlie Himalaya a,iKi some other mountain 
masses. 

Prof. Wa.tt.H no doubt sees many difficulties in 
the way of accepting this hypothesis, although,, 
from the support he gives to Joly’s' views, one 
would expad film to be an out-and-out 'supporter 

it. He realises, liow^ever, that its basivS is purely 


speculative, tc>r he tells us that the only way to 
settle it is by making more exact and longer- 
period measurements of longitude and latitude 
than have hitherto been possible. Unfortunately, 
however, such variations as have been recorded 
are, we are told, well within the limits of error 
involved in the observations. Indeed, pending the 
establishment of a stronger groundwork of fact 
for this hypothesis, the older theory of foundering 
subsidence for the origin of , the Atlantic, and 
ordinary tangential compression for the origin of 
mountains, seems decidedly preferable. 

In a concluding 'section on the evolution of life 
on the earth, reference is made to changing / 
physical and biological influences a-s quickening or (: 
checking competition, and thus affecting the rate 
of evolution. The case of the grasses receives 
special mention. The geological date for the 
appearance of this important group of plants is 
given as early Tertiary (probably late Eocene) 
times. Not only is this group of plants important 
as a source of wheat and many other foodstuffs on 
which mankind depends directly ; they are also of 
importance indirectly as nourishers of numerous 
kinds of animals that serve as human food. The 
appearance of these grasses was a factor of immense 
importance during Tertiary and later times in 
stimulating the evolution of the vertebrates, in- 
cluding man, whose brain, Prof. Watts tells us, is 
of all the wonders of the known universe the most 
wonderful, “the most intricate and efficient 
mechanism ever devised, . . . capable of inspir- 
ing and ruling great masses of mankind”. 

A lofty note is struck in the last paragraph of 
this interesting address, which spreads before xxs 
such a varied feast of scientific thought concerning 
the earth on which we live. In the concluding six 
words of this last paragraph, Prof. Watts speaks 
of “the golden ages that have gone”. He almost 
persuades us to think, however, that “the best is 
yet to be, the last of things for which the first 
was made” ; for he assures us that we are still far 
from the end of the mighty purpose that shows 
itself in the evolution of life on the earth, and that 
we can look forward with confidence to a further 
advance. Fortified by this assurance, we may 
reasonably hope that Hom>o sapiens, the wonder- 
brained creature that proudly labels itself “heir 
of all the ages, in the foremost files of time”, will, 
in the coming years if not in the immediate future, 
show by wise governance in world affairs that it 
is worthy of the great earthly heritage into which 
it has entered. T. C. 
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Man Conquers the Desert 


The Desert Fayum 

By 6. ■ Caton-Tliompsoii and E. W. Gardner. 
Vol. 1... Pp. xiv + 167, YoL 2. Pp. .vii + 114, plates. ■ 
(London : Royal Anthropological Institute of 
Great Britain and Ireland, 1934.) '305. net. ■ 

T hese two handsome volumes present with a 
wealth of detailed evidence the results of 
three seasons’ pioneer work in the arid desert of 
the ' Fayum depression.' Regions,' previously 
traversed only by camels or donkeys, had to be 
opened up to motor-cars ; water had to be supplied 
to gangs of native excavators encamped twenty- 
five or more miles from the nearest spring ; the 
intrigues of other expeditions had to be circum- 
\'ented. In the face of these obstacles the authors 
completed a contoured map of 100 square miles 
within the depression, and an archaeological and 
geological survey of a much mder area. 

The geological conclusions of the expedition 
have been published already in specialist journals. 
The present book merely notes the subsequent 
confirmation by the Geological Survey of Egypt 
of Miss Gardner’s figure for the maximum level of 
the Pleistocene lake and of the existence of a rock 
sill across the Hawara channel that finally disposes 
of a rival theory of the origin of the lake ; other- 
wise, ignoring controversy, the conclusions are just 
restated here. In Pleistocene times a great lake 
filled the depression to 115 ft. above sea-level ; it 
then dried up almost completely, to be succeeded 
after an indefinite interval by a Neolithic lake 
with its highest beach at 59 ft. ; the second lake 
contracted by stages until its strand lay 7 ft. 
below sea-level in Old Kingdom times and after- 
wards shrank even faster towards the ■ present 
Bii’ket Qariiii. The pauses in the contraction of 
the lake must be due to increased rainfall, but 
nothing like a ‘pluvial period’ is admitted in 
holocene times. Maps and tables show how the 
archeological remains must be correlated with the 
several stages in the contraction of the Neolithic 
lake. Thus the laborious levelling and plotting, 
epitomised . in these charts, serve . to ■ establish 
the relative ages of the human’ cultures to .the 
description, of which the bulk, of ■ the text is' 
devoted.; 

The co-operatio.n of , several sciences secured to 
the expedition three outstanding triumphs. First, 
it provided , the , .solution to the problem which 
first attracted. Miss Caton-Thompsoii to the Fayum 
“the ^ classification of the remarkable flint tools , 
.collected there and the determination of their 
relative age and, cultural status. The makers of the 


oldest— Neolithic A — ^flints lived along the shores 
of a lake, 180 ft. above the modern lake-shore, and 
were allied to, and probably contemporary with, 
the oldest neolithic peoples discovered (aRer the 
first seasons’ work in the Fayum) in the Nile 
Valley at Tasa and on the edge of the Delta at 
Merimde. With the discovery of their makers’ 
actual settlements, silos, grains and household 
equipment, the long-familiar flints can be seen as 
marks of what is perhaps the oldest food-producing 
community yet known to archaeology. Meticulous 
excavation, followed here by exhaustive publica- 
tion, has yielded a vivid picture of this early phase 
of civilised life, while its scientific value is enhanced 
by expert reports on grains, animal bones and 
other materials. 

To British prehistorians, the Fayum culture 
should appeal particularly, since Menghin has 
shown that our oldest neolithic culture is ulti- 
mately sprung from the same stock. On its origins 
the authors are wisely non-committal. (One 
reason for their reluctance to admit an eastern 
origin will have been removed by Mallowan’s dis- 
covery of emmer nearly as early in Assyria.) In 
any event, though the Fayum A culture is the 
best illustration of a critical stage in man’s pro- 
gress, it is not the starting point of the new 
economy ; the barley from the neolithic granaries, 
for example, is almost as far removed from its wild 
ancestor as is that grown in Egypt to-day. The 
primary stages in the plant’s domestication must 
therefore be sought in a still remoter past. 

Nor does the Fayum reveal any development of 
its oldest culture. The next phase, when the lake 
had sunk 20 ft., witnesses rather a degeneration. 
To it belong microlithic tools which on old typo- 
logies would have been classed as ‘pre-neolithic’. 
The first advance comes with the Egyptians of the 
Old Kingdom. The expedition discovered gypsum 
and dolerite quarries of that age and forgotten 
roads leading across the desert to the Pyramids — 
a triumph nearly as dramatic as the recognition 
of the older neolithic culture. It adds materially 
to our appreciation of the industrial organisation 
of the Old Kingdom. The authors found a village 
of more than two hundred hut-circles (quite like 
those so familiar in Britain) in which the gypsum 
workers were housed, no less than 3,233 unfinished 
vases and piles of flint-nodules — ^the raw material 
for quarrjmian’s picks. The collection and trans- 
portation of these heavy flints from a considerable 
distance must itself have employed a multitude of 
labourers. The discovery in the village of a rope 
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of undoubted oamel hair and of hom-oores belong- 
ing probably to Bos brachpceros should be- noted; 
by zoologists^ since both animals are reputedly 
foreign to the early holocene of Africa, 

■ The expedition’s third triumph was the identifi- 
cation of ,a Ptolemaic, irrigation system.' ' The 
canals had been completely m,asked by sand,, but 
were revealed to Miss Caton-Thompson’s expert 
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visioE by seedlings that, after a, shower, sprouted 
most luxuriantly along the line of the old channels. 
Excayation defined the character of the channels, 
fixed their date and. showed that they had rendered 
possible the cultivation of vines and date-palms on 
this now treeless waste. In this instance, archseo- 
logy may prove to have a positive economic value. 

V. Gobdon Childe. 



Philosophy of Modern Physics 


(i) Science and the Human Temperament 
By Prof. Erwin Schrodinger. Translated, and with 
a Biographical Introduction, by James Murphy. 
Pp. 154. (Ijondon : George Allen and Unwin, 
Ltd,, 1936.) 7s. 6d. net. 


(a) Science and the Human Temperament 
By Prof. Erwin Schrodinger. Translated by Dr. 
James Murphy and W. H. Johnston. Pp. 192. 
(New York ; W. W. Norton and Co., Inc., 1935.) 
2.50 dollars. 

'^HESE two books are identical but that the 

A one published in America has an error on 
the title page, where the author is wrongly de- 
scribed as “formerly” professor in Berlin. 

The essays here published together were pro- 
duced at various times for various occasions, but 
they are all philosophical discussions of modem 
physical theory designed for the general public 
more than for the professional physicist. The 
essays are all most readable and written m a Kvely 
and even provocative manner. The last of them 
IS Prof. Sohrodinger’s Nobel Prize lecture and 
contains a simple account of the ideas underlying 
his well-known, if little understood, wave theory 
of matter. The author explains that, just as light 
for some purposes can be treated as consisting of 
rays moving in straight lines, for others it can be 
treated as a system of transverse waves, which 
can spread round obstacles ; so also the electron 
for some purposes can be treated as a particle 
for others a,s a wave system. The difiaculties 
underlying the theory are essentially those that 
arise when we try to translate concepts that have 
beem developed to deal with the familiar large- 
scale operations of Nature into terms which are ' 
<-vi)jjheablo to operations on the smallest scale of 
the eWitary units. The older physicists 
assumed that no translating was nec^ded and that 
their cuneepfe applied through and through 
although they were anthropomorphic in the seL’ 
o^ being derived from the ordinary mechanical 


The other essays deal in the main with two 
other difficulties of a similar kind. One of these 
has now been apparent for a long time, ever since 
it was realised that the laws which are found bv 
observation to describe the behaviour of gases, the i 
transfer of heat, the progress of chemical reactions, ! 
and so on, are based upon complete chaos of the i 
individual particles making up the things that are 
actually handled experimentally. The regularities ^ 
appear only because the individual particles are i 
handled in very large numbers, just as insurance 
companies remain solvent because large numbers 
of people take out policies. The other is the more 
novel Uncertainty Principle of Heisenberg ; the 
assertion that there is necessarily a rigid limit to 
the accuracy of observation, a limit determined 
by a natural constant. Hitherto it had been 
assumed that — ^in principle at any rate— observa- 
tions could be made with any degree of accuracy • 
though now, after the event, it is easy to see 
;aat the assumption never had a leg to stand on. 
Prof.^ Schrodinger points out that even if this 
principle introduces a new sort of indeterminism 
classical theory was not . so strictly deterministic 
as has been popularly supposed. You can never 
spcify more about the motion of an object 
than that at it is at p„, and after a finite 
interval, at it is at p,, and so on. At least two 
observations are needed, and aU observations 
are limited by the fact that the scales of instru- 
ments have a finite number of divisions at finite 
intervals. 

The writings of Eddington and Jeans have 
popularised the notion that modern physical 
theory leads inevitably to some kind of ‘Idealism’ 
similar to that of Berkeley. Prof. Schrodinger’s 
treatment provides no warrant for this view, and 
on this point we would emphaticaUy contradict 
the suggestion Mr. Murphy makes in his intro- 
duction. ]\fr. Murphy and the other translator have, 
however, done their translating very well ; there 
IS none of the awkwardness so often apparent. 

A.D.B. 
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Physiology and Pathology of Internal Secretion 


The Diseases of the Endocrine Glands 

By Br. Hermann , Zondek. Third' edition, revised 
and enlarged, translated by Dr. Carl Bransnitz. 
Pp. xi+492. (London : ' Edward 'Arnold and Co., 
1935.), 40s. net.. 

T he addition of yet another volume to works 
on diseases of the endocrine glands can only 
fill the ; expert reader with dismay, unless such a 
work haS: outstanding characters. ' The work at 
present under review, from the theoretical , point 
of view, has everything against it; for it deals 
mainly with the pathology of the endocrine 
glands, is written by an author well known 
for , very strong personal views, and it is a trans- 
lation from the German. It may be stated 
at the outset that despite these difficulties the 
work forms a most valuable addition to the 
literature of this subject. Dr. Hermann Zondek 
is well known as a member of the distinguished 
scientific family of which his brother, Prof. 
Bernard Zondek, has contributed perhaps some 
of the most striking developments of modern 
endocrinology. 

The volume is divided into two parts, part one 
being concerned with the general physiological 
and biochemical principles of the glands and 
internal secretions, and part two solely with the 
pathological changes. A good historical review is 
given in part one, the functions of the hormones, 
their mode of action and the question of specificity 
are carefully considered and the site of action in 
the body briefly discussed. 

The section dealing with the' actual chemistry 
and physiology '"of the hormones is rather dis- 
appointing. Thus, a more detailed description of 
the reasons for the adoption of the Harington 
formula for thyroxine should have been given. 
The summ,ary of the present position of our know- 
ledge of the hormones of the anterior and posterior 
lobes of the pituitary gland is, very go.od, but one 
w^ouid have liked more details of the, chemical 
properties of these substances. Again, it is un- 
fortunate that Dr. Zondek has not gone more fully 
into the question. of the chemistry of the male and 
female sex hormones. For example, the very 
im,portant recent developments wliereby sex hor- 
mones may' be obtained as degradation products 
of certain sterols is not ,m.ade at all. clear. It is, 
of course, diffi,cult .for the author of such a volume 
to k,n.ow what to include, since the subject is so 
vast ; but. for future editions we would suggest 
that more chem.ical details are given, since these 


are the basic facts of our knowledge of the 
endocrine glands. 

In the special part of this work, Chapter xii 
is concerned with Graves’ disease, and is a very 
good summary of our present position. There can 
be no doubt that the greater part of this descrip^ 
tion will be new to chemical and clinical readers. 
The whole subject of hyper- and hypo-thyroidism 
is considered from a hormonal aspect. The de- 
scription of the treatment of hyper-thyroidism is 
particularly interesting, although all will not agree 
with some of Dr. Zondek’s remarks ; for example, 
on p, 169 he implies that there is no use whatsoever 
for digitalis in Graves’ disease. Other chapters 
deal adequately with the subjects of myxodfiema, 
cretinism and endemic goitre. 

There is an excellent chapter on obesity. Dr. 
Zondek very wisely points out that the funda- 
mental consideration in the problem of obesity is 
the excess of intake over output. The endocrine 
glands can only accentuate or diminish this 
fundamental consideration. Many writers on endo- 
crinology tend to give the impression that even 
the first law of thermodynamics can be defied. 
Various types of obesity are dealt with, such as 
Frolich’s syndrome, Dercums’ disease and similar 
conditions. 

The work is undoubtedly one of very great value. 
One may perhaps be irritated by the writer’s 
emphasis of his opinion, but perhaps it is this 
factor that gives the book that freshness which 
is absent from most works of this kind. It is to 
be hoped that it will be read extensively by 
physicians and particularly by gynaecologists and 
obstetricians, who seem to be unmoved by the 
truly amazing progress made in their subject by 
endocrinologists. They have been presented with 
gift after gift, such for example as the Aschheim- 
Zondek reaction, but they appear to pay little 
attention to this branch of their work. 

The book is well produced, with good and well- 
selected illustrations. The work differs from most 
translations in that the casual reader would not 
realise it is a translation, and this is perhaps the 
greatest compliment one could pay to Dr. 
Prausnitz. Some of his translations are ex- 
tremely apposite ; for example, '"Mastfettsucht” 
is translated simply as '"overfeeding”, whereas 
"Luxuskonsumption” is "'aliuientary extrava- 
gance”. Dr. Zondek is to be congratulated 
on producing one of the best books on the sub- 
ject and Dr. Prausnitz on supplying the perfect 
translation. 
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Sir Ray Lankester as Archaeologist 


Prehistoric Archeology and Sir Ray Lankester 

By J. ReklMoir. I>p. viii + m (Ipswich : Nor- 
man Adiard and C*o., Ltd., 1935.) Is, M. 

S IR RAY .LANKESTER was one of the most 
x’-ersatile and inspiring scientific men of his 
generation. His own researches in biology and 
gi-x)logy wen? remarkaWy varied, but his active 
iid crest in the work of others was still more com- 
jireheiisive. He wakdied each new development 
will did not !K3sitate to form his own opinions on 
the ovldencjo prodia^ecl. He frequently entered dis- 
({iiasions on problems outside his immediate sphere, 
and holpe<l. to illuminate them by his keen apprecia- 
tion of tlicif nature and possible mode of trea tment. 

Among other probleiiia which interested Lan- 
kestor w^ere those of prehistoric archseology. As 
a young man he visited Abbeville and Boucher de 
Perthes, who gave him examples of the palaeolithic 
flint implements which were then being discovered 
ill the valley of the Somme. In his later years, 
from 1910 onwards, he followed with close atten- 
tion the researches of Mr; J. Reid Moir, who was 
finding still older and more primitive fimt imple- 
ments in the bone bed at the base of the Pliocene 


^‘Red Crag” in Suffolk. In 1911 he described Mr. 
Reid Moir’s new implements in a paper read 
before the Royal Society, and gave to them the 
now familiar name of Yostro-carinates . In 
subsequent years he continued to make further 
contributions to the subject. 

From 1910 until his death in 1929, Sir Ray 
Lankester wrote many letters to Mr. Reid Moir 
during the progress of his researches and public- 
ations. They are full of characteristic comments 
and helpful suggestions, and the most important 
parts of them, are noW' printed with a connecting 
narrative by Mr. Reid Moir in the small volume 
before us. 'Some relate to the Red Crag and its 
basement bed, which Lankester studied and 
described so long ago as the years 1865-70. Some 
give hints for the study of the fracture and patin- 
ation of flints ; others offer excellent advice on 
the WTiting of scientific papers. Some deal with 
current researches on fossil man and his handi- 
work outside East Anglia. They tell a most 
interesting story, which we commend both to 
archaeologists and to all who wish to see science 
in the making. A. S. W. 


Tables of the Complete and Incomplete Elliptic 
Integrals 

Reissued from Tome 2 of Legendre^s ‘‘Traits . des 
Fonc?iioriS ElliptM|u<'‘s’\ Paris 1825. With an Intro- 
duc3tkm by Karl Pearson, Pp, xiiii>f94. (London: 
Bmmirika Office, University College, 1934.) 128. 6d. 

■■ net. 

CopiKS of Legemire’s classical' work, “Trait6 des 
Foiietions Elliptiqiies”, published in' Paris in 1825, 
have now become very scarce, wdth a consequent rise 
in price. To the niathematician, this has considerably 
diminished the accessibility of the fundamental tables, 
of the complete and incomplete, elliptic integrals vEI 
and i\ which were contained ' in '.Yolume 2 of . the 
treatise. By means of the photographic process, 
now been possible to republish the 
t4?blrs, and tll^jjresent volume is the result. Not 
thi? valuiibie part of the book is the excellent 
introduction written by Prof. Karl Pearson. Here 
have 39 pagrs voted to a lucid explanation of 
t he t'libles and tiieir use. Hevcu’al iiiteresting diagrams 
are whown and a h(‘&ut*iful autographed portrait of 
Legendre, is iiicliicled, ^ As the tables are a photo- 
graphic repFoduetion, the book is larger than usual, 
but all thoHi* whose work necessitates the use of the 
pibIfS will be grateful to the Bmmtrika Office for 
issuing such a valuable -v^ork of reference at so 
reasonable^ a price. 


Gasentladungstabellen : 

Tabellen, Formeln und Kurven zur Physik imd 
Technik der Elektronen und lonen. Yon M. Knoll, 
F. Ollendorff und R. Rompe. Unter Mitarbeit von 
A. Roggendorf. Pp. x + 171. (Berlin: Julius 
Springer, 1935.) 29 gold marks. 

A VEEY considerable proportion of modern physics 
is concerned with electrical phenomena in more or 
less evacuated vessels. The worker in this general 
field, whether his special interest be in thermionics, 
in light -sources for spectroscopy, or in any other 
of its many branches, needs at one time or another 
information about the properties of a vast number 
of things. He may require the ionisation potential 
of caesium, the vapour pressure of cadmium at 100° C., 
the specific resistance of molybdenum at 1,000° 0., 
or the relative rates of sputtering of aluminium and 
iron cathodes in a hydrogen discharge. All these 
data, and hmidreds more, can be found in this very 
useful book, which contains in graphical or tabular 
form an iromense amount of quantitative information 
of value to workers on electrical discharges. 

The authors have been commendably careful in 
making clear the units in which the various quan- 
tities are measured, and the sources from which the 
information has been obtained. The index, which 
is of the greatest importance in a book of this kind, 
seems to be quite adequate. 
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A Bibliography of Sir Oliver Lodge^ 

Compiled by Theodore Besterman. Pp. xiv+220. 
(London : Oxford University Press, 1935.) 21^. net. 

Sir Oliver Lodge has for many years been a clear 
and prolific, writer on many subjects, and Mr. Bester- 
man has collected a list of 1,156 books, pamphlets, 
articles, letters, notes, etc., in scientific, technical and 
other journals and books written by Sir Oliver in 
the, past. sixty years. , Of these, 247 relate to electricity 
and wireless communication, 54 to questions con- 
cerning the ether, 289 to other scientific subjects, 
70 to psychical research in general, 73 to survival 
after death, 64 to education, 170 to philosophy and 
religion, 118 are biographical or are reviews of or 
prefaces to books by other authors and 71 are on 
misoellaneous subjects. An index of 23 pages, which 
distingu.ishes typographically between books and 
pamphlets on one hand and contributions to 
periodicals on the other, facilitates reference to 
the book. 

In the preface, Sir Oliv'er has added some further 
information as to his early demonstration of wireless 
signalling at the meeting of the British Association 
at Oxford in 1894, and the developments which 
followed. The book is well printed, and the portrait 
of Sir Oliver which forms the frontispiece is very 
good and shows him in a characteristic attitude. 
An absence of cross references throughout the book 
makes it difficult to follow the course of discussions 
on psychical or religious subjects between Sir Oliver 
and his critics. Sometimes a reply is tabulated with- 
out the criticism, at others the criticism without a 
reply, as for example, Sir Herbert Stephen’s criticism 
of “Raymond” on p. 111. No hint is given that 
Prof. Armstrong’s article, xxi p. 191, entitled “Sir 
Oliver Lodge, Intolerant, Infallible”, is the fourth 
member of a quartette, the others being Sir Oliver 
dcvi p. 102, Sir Bay Lankester xxix p. 191, 
Sir Oliver doxi, p. 103. The roman numerals for 
articles throughout the book, as for example, “Science 
and Psychical Research dcccexlviii”, instead of 948, 
p. 215, of the index, detract co,nsiderably from the 
ease of reference to the Bibliography. 

The Origins of Religion 

By Prof. .Rafael Karsten. . Pp. viii-h328, (London : 
Kegan Paul and Co., Ltd., 1935.) 12^. 6ri. net. . 

Prop. Karsten, in .formulating his theories of the 
origins of primitive religion, is in a position to .draw 
upon an extensive acquaintance with the beliefs of 
backward peoples, especially in South America, at 
first, hand. He is thus able to meet the more serious 
critics of the comparative method in the study 
of religion on their own ground, when they impute 
neglect or ignorance of the. context as .a fatal flaw in 
the argiimeiit. On the other hand, although he. him- 
self maintains the predominance of animism and 
ancestor worship m formative influences in the 
religious side of man’s cultural development, he 
points out that those who have followed Tyior and 
Spencer have frec{uently . been entirely uncritical in 
the u,se of authorities upon whose evidence they have 
based the' evolutionary view of the growth of religion. 


Prof. Karsten is to be regarded as in the main an 
evolutionist, though he is no upholder of the crude 
view of a unilateral line of development. On the 
other hand, he is ready to recognise that diffusion 
and hulturicreise are not to be ruled out, and that 
they, too, have played their part. Preanimism or 
animatism, however, finds no favour as a precedent 
to animism, and is regarded as late and sophisticated. 

The book is an excellent and well-balanced review 
of current theory and reinterpretation of the evidence 
in the light of personal first-hand knowledge. Its 
value is enhanced by the use the author has made 
of evidence afforded by the beliefs of Finno-Ugrian 
peoples which, owing to difficulties of language, are 
not generally accessible. 

Terrains, roches et fossiies de la Belgique 
Par Fug, Maillieux. Deuxieme Edition, revue et 
augmentee. Pp. 217. (Bruxelles: Miisee royal 
d’Histoire naturelle de Belgique, 1933.) 6 belgas. 

This work is an excellent summary of the present 
state of knowledge of the stratigraphical geology and 
palaeontology of Belgium, and while invaluable to 
geologists, sufficient explanatory matter is given to 
make the book of use to readers with only a small 
knowledge of the subject. With the exception of 
the Cambrian system, the range of formations is 
almost as extensive as in the British Isles, and the 
deposits, in the main, resemble those of these islands. 
The palaeontological record really starts with the 
Tremadocian, there being no definite evidence to 
show whether earlier formations are of Cambrian or 
pre-Cambrian age. Three maps show the outcrops 
of Palaeozoic, Mesozoic and Tertiary formations 
respectively, from which it is seen that the Mesozoic 
deposits occupy a relatively small area, the Palaeozoic 
form most of the southern part of the country, and 
the Tertiary the northern part. Intrusive and 
extrusive igneous rocks are of little importance. 

The palaeontology of each system and its divisions 
are lucidly described and illustrated by numerous 
figures. Interest is given to the stratigraphical facts, 
by an account of the conditions under which the 
deposits were formed and of the geographical changes 
which took place during each period. A new section 
across the Ardennes by Prof. F. Kaisin is welcome. 

Opera hactenus inedita Rogeri Baconi 
Fasc. 12 : Questiones supra librum d© Causis. Nunc 
primum edidit Robert Steele, collaborante Ferdinand 
M. Delorme. Accedit Liber de Causis a Roberto 
Steele. Pp. xxiv + 196. (Oxford : Clarendon Press ; 
London : Oxford University Press, 1935.) 17^. 6c?. net. 

This excellent edition of Bacon’s commentary on 
the “Liber de Causis” brings nearer to completion 
the publication of the works of the erudite Franciscan 
friar of the Middle Ages. . The thesis and the com- 
mentary are printed separately, following the 
method used by medieval writers. The liistory of 
the MSS. used for this edition is given by Mr. Steel© 
in a comprehensive introduction. The work deals 
with some fundamental points of ontology, such as 
being, . substance, , cause and the intellect. T. C. 
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Robert Hooke and his Contemporaries 


D r. ROBERT HOOKE is generally aUowed 

to have been one of tbe greatest promoters 
of Experimental Natural Knowledge, as well as 
Ornaments of the seventeenth, century, so fruitful 
of great genius.” With suchlike words 'Richard 
Waller begins his introduction to the ‘‘Posthumous 
Works”, ' and the judgment ■ stilt holds, good.' 
Nevertheless, our mformation as to Hooke’s life 
and (diaracter has hitherto been 'Comparatiyely 
meagre, for Ward’s “Life”, and most of what has 
besides been wiitten of him, derives from Waller’s 
account, and Waller apparently had little, personal 
knowledge? of Hooke or his intimates, since he 
states that his main authorities' .are Hooke’s brief 
biographical notes and the “Journals” of the 
Royal Society. It is typical that Hooke is one of 
the few great men of science of whom no portrait is 
available — possibly the only one, for even of 
Cavendish we have the well-known, sketch prefixed 
to George Wilson’s “Life” and the “Scientific 
Papers”. Hard judgments have been pronounced 
on him, without, perhaps, much trouble taken 
about that understanding which is said to lead to 
comprehensive pardon. The publication* of 
Hooke’s diary for 1672-“SO, now in the possession 
of the Corporation of the City of London, at least 
affords us some direct evidence as to his character ' 
and mode of life. 

Tin's Diary <?ovcr8 the perkKi of the “Cutlerian 
Ijtwiiires” and “Philosophical Collections”. Hooke 
was thiriy-Beven years old when he started it, and 
had alreaxly published the “Micrographia” and 
made some of his most important i.mprovements in 
insiriiments, lTK?liKiing the first Gregorian telescope 
with a pierced objective mirror, but was still in 
his scientific prime. The diary consists of brief 
entries in staccato style, as can best be shown by 
a typical entry, 

“Monday June I6tk Rose at 4. Mr. Amhurst 
desired a meeting this day at 3. Tryd helioscope 
by reflection. Hurt my eye much — ^prosecuted 
Heveliiis, Was at Lord Mayors and coffee house 
with Bir Ch. Wren. Lord pleased with accounts. 
Oliver a Rascal!. Bean of Paules angry. At 
Garaways. Met Mr. Amhurst, 1 Guinny. View 
In ileet Street lOsh, At Mr. Tompions”. 

It might be thought that this kind of thing would 
soon pall, but one reader at least has found it 
fascinaiing. The “CutJerlan Lectures”, the “Philo- 

♦ riw Diary of Bobwl; Hooke, M.A., M.D., F.R.S., 1672-1680 
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sophical Collection”, and Birch’s “History of the 
Royal Society” go. far to elucidate obscurities and 
amplify allusions, while the Diary makes the formal 
records extraordinarily vivid and personal.' 

.. For general interest this Diary does not, of 
course, challenge comparison with Pepys, but we 
must respectfully dissent from the judgment 
implied in the charming words of introduction by 
the honoured president of the Royal Society, 
Sir Frederick Gowland Hopkins, that the difference 
in style is partly attributable to the fact that 
Hooke’s diary was meant for himself alone, while 
Pepys had his eye on eventual readers. Surely 
the fact that Pepys, who used a special secret 
shorthand, was essentially a gossip and a man about 
town, while Hooke was a man whose interests were 
concentrated on pure and applied science, and who 
had no interest in public affairs and society, as 
distinct from The Society, supplies a sufficient 
reason. It is much to be regretted that the two 
diaries do not overlap in time, Pepys’s concluding 
three years before Hooke’s starts, but it is amusing 
to note that the two men, of such different 
temperaments, met and liked one another. There 
are several references to Hooke in Pepys, the 
first speaking of “Mr. Hooke, who is the most, and 
promises the least, of any man in the world that 
ever I saw”. Elsewhere we read : 

“Discoursed with Mr. Hooke about the nature 
of sounds and he did make me understand the 
nature of musical! sounds made by strings, 
mighty prettily ; and he told me that having 
come to a certain number of vibrations proper 
to make any tone, he is able to tell how many 
strokes a fly makes with her wings (those flies 
that hum in their flying) by the note that it 
answers to in musique, during their flying. That, 
I suppose, is a little too much refined ; but his 
discourse in general of sound was mighty fine”. 

Thus the president-to-be (1684-86) of the Royal 
Society. On the other hand Hooke, in his briefer 
style, writes : “I was twise with Mr. Pepys who 
was very civil and kind”, and even if he says later 
“Mr. Pepys master of the Trinity House made a 
long speech to no great purpose”, it is only his way 
of stating that it was a “little too much refined”. 

What does the Diary tell us ? We premise that 
it is obviously a truthful personal record, written 
without any thought of possible readers. Hooke sets 
down with a symbol every passage — and at one 
time they were frequent — ^with his mistress Nell 
Young and with her successors, and a host of 
pitiful details of his troubled health. Entries like 
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"‘Drunk* Promised to pay whatever I signed to 
be paid^’ show that he spared himself no less than 
others in his directness. The first thing that 
stands out clearly is that Hooke was a sick, man, 
trying all the time with medicine and diet to win 
a little ease. He was troubled constantly with 
what appears to have been a form of catarrh in his 
nose, with terrible headaches, with vomiting, with 
giddiness,’ with sleeplessness, with ' indigestion' in 
various forms, and with fearful dreams — ^possibly 
also with worms, for he frequently took what he 
calls hagiox, which is probably hagiospermum, 
that is, santonin, which nowadays, at any rate, is 
only used for that trouble. Nevertheless, only 
occasionally was he too ill to work — ‘Til all day, 
miserere mei dens' ' . When anything agreed with 
him, or he slept, he thought it worth noting. 
“Eat nuts and brandy. Agreed well, and slept”. 
“Slept well. Deo Gratias”. The medicines which 
he took almost daily make a formidable list.* 
There is some excuse, then, for Hooke's reputed 
ill-temper. Not only, however, was he without 
ease and sleep ; it is clear that he was prodigiously 
overworked. “The indefatigable Hooke”, Weld 
may well call him. What is sometimes forgotten 
is that Hooke was a considerable architect, so 
much so that the College of Physicians in Warwick 
Lane has been attributed to Wren, although it 
appears that it was Hooke's. In any event, he 
was the architect for Bethlehem Hospital, to 
which very many entries refer, and he appears to 
have been responsible for the urn on the Monument, 
which gave some trouble. He designed private 
houses for many individuals mentioned in the 
Diary. He had been appointed City Surveyor in 
1666, in which capacity he was assisting Sir 
Christopher Wren all through the period of the 
Diary, so that there is scarcely a page on which 
Sir Christopher is not mentioned. There are 
frequent records of his being with Sir Christopher 
and, incidentally, with Robert Boyle, Sir J. 
Hoskins, and other famous men, a circumstance to 
be noted in connexion with Thomas Molyneux's 
accusation that Hooke was “the most ill-natured, 
conceited man in the world, hated and despised by 
most of the Royal Society”. Strange that^ he 
should afterwards have become secretary of the 
Society! The truth is probably that he was 
impatient with fools, and ill-tempered at times, 
especially when he thought ' himself slighted. As, 
however, he seems to have been on good terms 
with most of the first-class intellects of the time 
—Wren, Boyle, Ent, Glisson, Petty, Aubrey and 
a host of others— and throughout the Diary we 
find him playing chess with Haak, and in the 
company of Abraham Hill, Daniel Wliistler, 

* Sir D®Arcy Power, to whom I referred this passage, very kindly 
tells me that there is no doubt that Hooke’s headaches were due 
to a chronic inflammation of his frontal sinuses. 
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Halley, and many others whose names occur over 
and over again as his coffee-house companions, 
he cannot have been so difficult as it pleased his 
enemies to make out. Sydenham invited Hooke 
to stay with him for six weeks. 

If it is clear that Hooke waS sharp-tempered, it 
is equally clear that in most cases he bore no 
malice. He discharged Nell Young from his 
service in 1673, but she continued to make his 
clothes and they visited one another, and although 
there was a quarrel in 1676, “Paid Nell for suit 
6s8d besides the full of her MU i6s6d never more 
to do with her”, within a few weeks we find “At 
Nell’s”, which thereafter occurs at intervals, as 
usual. Occasionally he rails at Tompion, who 
appears to have been slow and often behind his 
time, “a slug”, “a rascall”, but they continue to 
work together through the Diary, and no doubt 
knew one another's worth and idiosyncracies 
perfectly well. Even in the case of Oldenburg 
there is no unkind entry at his death, and Hevelius's 
fire is referred to sympathetically. 

The people whom Hooke consistently stig- 
matises as rogues — -Oldenburg (“a lying dog”, 
“treacherous and a viUain”) and Sir John Cutler 
(“a villain”, “a cheating knave”, “Sir Stingy”— 
I presume that this is Sir John) appear to have 
done much to earn his just indignation. Oldenburg 
first incurs censure for not registering things 
brought into the Society, and there are references 
to his not entering experiments long before the 
controversy over the application of the spiral 
spring to the balance wheel of watches. This 
dispute over the balance wheel seems to have upset 
Hooke more than any of his other troubles. We 
find the entry “Saw the Lying Dog Oldenburg's 
Transactions, Resolved to quit all employments 
and to seek my health”, (Oldenburg was respon- 
sible for the Transactions, which were in a sense 
his property, as he received all profits on the sales.) 
It is often held that Hooke was in the wrong, and 
that Oldenburg was a harmless and devoted servant 
of the Society, as, indeed, he induced the Society 
to say. It is, however, recorded of Mm that he 
“had a peculiar temper, which prevented him 
agreeing well with others”, while at the same time 
he had had an early training in diplomacy which 
possibly rendered his approach to the truth some- 
what less direct than Hooke's. 

When it is remembered that Oldenburg had a 
financial interest in Huygens' watch, since Huygens 
had assigned him the patent rights, and his petition 
for a patent is on record, it is, perhaps, possible 
to believe that he was not completely unprejudiced. 
His statement that none of Hooke's early watches 
had succeeded seems to go beyond what he could 
have known, and it was distinctly in his own 
interest to make it. Hooke’s account of his early 
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ittventioii is tnie wii^re we can check it, and it 
seeitis quite likely, in view of what we know, that ■ 
he hack as he says, dropped the matter because of 
a very reasonable objection of his to a clause in 

the proposed agreement, to take it up again when 
he heard what Huygens had done. Thomas 
Thomson, in his ''History of the Royal Society’^ 
refers to Hooke's character in the most censorious 
terms, and yet says in connexion with the balance 
spring, ‘‘Htiygens has been considered as the 
author of this happy invention ; but there is 
complete proof that Hooke anticipated him by 
about 14 years”. Anyhow, Hooke's accusation 
that Oldenburg was "a traIBker in intelligence" 
Hc^ems absolutely justihecL The Newton-Leibnitz; 
r*otitrov6rsy throws doubt on Oldenburg's dis- 
iT( 3 tion, and, in spite of his plaintive protests, 
\¥hen he was committed to the Tower,, there are 
letters on record to show that he did meddle with 
iwlitieal matters in them, as well as with scientific 
news . Sydenh am , ' Tini versally recognised” accord- 
ing to the '‘Dictionary of National Biography”, 
'*as noble, modest and sincere” liked him as little 
as did Hooke, and I, for one, have the impression 
that he was an oblique, intriguing and toadying 
individual, jealous of Hooke's fame and earnings. 

Sir John Cutler undoubtedly promised Hooke a 
yearly salary for lectures, which Hooka amply 
earned, and yet Sir John constantly evaded all 
attempts to make him pay it. He seems to have 
had a bad reputation. "Sir W. Petty” (a shrewd 
iimn if ever there was one) "told m.e that Sir J. ■ 
Cutler wxaild never pay me”. Finally Hooke 
brought a Chancer}* suit against Sir John's heirs, 
In which lie was Buccessful. Waller quotes from a 
diary, no doubt tiie one in the British Museum, 
"In July J696, being his Birth Day, his Chancery 
Suit for Sir John Cutler's salary, was determin’d 
for him, to his great satisfaction, which had made 
him very uneasy for several Years”. It is not 
greatly to Hooke's discredit tliat he strongly 
resented tin’s arrant attempt to bilk him., especially'^ 
after his lectures had appeared in print with a 
handsome acknowdedgment, in advance, of Sir 
John's bounty. 

Another matter in which Hooke has incurred 
blame is the controversy with Hevelius about 
telescojde sights. Here there is no doubt that he 
was, objectively, in the right in every particular, 
and his estinuite of the resolving power of the 
luimaii eye, which he wtik the first to treat seienti- 
fieall}', IS a very good one. Ail that he claims as 
iHlvitnt.iigc\s of tcleB(*opic sights has long since been 
estalilisfiiMi, and his defence against the strictures 
of WalliH and Molyiieux is correct in manner and 
faultless in^ex|>c)sition and matter. What Waller 
says, that in liis original "Animadversions”, “he 
cliaric'cl to let filip some Expressions which, tho' 


possibly strictly tru'e, could yet never be digested 
by Hevelius’b is the ./most that can be urged 
against him.. Hevdms; however, had slighted 
Hooke’s original reasoned suggestion that he 
should use telescopic sights, so that a little warmth 
on Hooke's part is understandable. When the 
controversy was revived by Hevelius publishing 
“Annus Climactericus” in 1685, Hooke, at the Royal 
, Society, “showed his experiments to , prove the 
excellency of telescopic sights above plain ones, 
by com,paring a direction by the eye with' a radius 
of ten feet, with that of a telescope of eight inches ; 
and it appeared to the satisfaction of all present 
that there was a very great advantage in the 
telescope”. 

Let us see, however, if we; can find any direct , 
contradiction of the popular view of Hooke's 
character in the Diary. Among other faults with 
which we find him charged is “extreme parsi- 
moniousness” (Weld). On the other hand, the 
Diary shows him spending freely. He is always 
buying books, often at prices round about 25^., a 
large sum in those days. His gifts to his niece 
Grace were generous : “This morning I gave Grace, 
Axes Stone Ring and speckled silk stockings and 
Ruby pendule” is but one of many entries. There 
are frequent records of small gifts to servants and 
messengers and of loans, which do not seem to 
have been repaid. He made extensive purchases 
of silks, and cloth, of wine and of brandy, and 
seems to have been always buying shoes. Inci- 
dentally, his use of the old term 'portoport' for 
port wine, of which he seems to have been fond, 
is much earlier than any given in the “New 
Oxford Dictionary”. He frequented all the best 
taverns and coffee-houses and drank tea (the price 
of wliich was 15s. to 50s. a pound),* coffee and 
chocolate. He made gifts of tea and wine. One 
day he ate a pineapple “queen pine 2/-”. He 
bought a hobby horse for Wren's son. He gave 
away copies of his books freely. These are only 
trifles, it may be said, but they are not rare. The 
general impression is that of a man who did not 
mind spending money on his friends and on him- 
self — at the least the Diary makes it impossible 
to maintain that he was miserly. 

Let us take another example. Baron Ernoiif, 
author of the life of Denis Papin, says of his subject 
that he could not come to see Hooke, whom he terms 
“un de ces savants atrabilaires et soiipgonneux dont 
I'espfece n'est pas perdue”. Whether there was an 
occasion on which Hooke would not see Papin we 
cannot, of course, determine, but the Diary is full 
of entries of occasions on which he did, both when 
Papin visited him, and he visited Papin, so much 
so that under the name Papin in the index appears 

A poumf If'TO/SO, Hooke “paid Cliamberlaiii for tea, 25sli’\ 
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Fcissim. In July 1679, for example, they met 
almost daily. He seems to have done his best for 
the unfortunate Frenchman : treated with 

Broom and Car for Pappin’s book but they agreed 
not’'. The only disparagement, if it , may be so 
called, anywhere set down, is '‘Pappin ungrateful”. 
Incidentally, a younger brother of Papin’s appears, 
who is new to me. 

The interest of the Diary for' the history of 
science is great. It is full of . observations of 
importance, many of which, but not all, so far 
as I can trace, were published later. Hooke 
records the hollowness of the flame of a candle : 

, the extinction of flame by ''air generated by 
i corrosion or fermentation”, "and how saturated 
air did the same thing”, as well as many other 
^ interesting experiments on combustion: how a 
glass can vibrate in four, six or eight segments as 
i shown by the movement of water in it.* We find 
j the record of his experiment with the falling 

I ’ bullet, but not of his letter to Newton on the 

if subject, though some of his important letters to 
Newton are noted. A curious entry refers to "the 
I way to make aparition on the Stage by a concave 
I oyhnder”, evidently a very early form of 'Pepper’s 
ghost’, and another example of Hooke’s extra- 
ordinary inventiveness. Another anticipation is 
' his observation of the curious forms sometimes 
shown by the rising sun — "saw the sun rise very 
elliptical the under side much flatter than the 
; upper”, with a drawing, and, just a year later, 

« "the sun rose very ovall, red and indented”. The 
earliest observations on this subject quoted by 
Pernter in his "Meteorologische Optik” are con- 
^ siderably later, namely from an unpublished 
inanuscript of the younger Cassini, who was born 
in 1667. 

Ail this time, Hooke was polishing mirrors, 
seeing Tompion about watches, and making 
instruments. There are references to the scoto- 
scope, of which Pepys mentions an example : 

“There comes also ‘Mx. Beeve with a microscope 
and scotoscope. For the first I did give him 
£5-10, a great price, but a most curious bauble it 
; is, and he says, as good, nay, the best he knows in 
I England, and he makes out the best in the world. 
The other he gives me, and is of value ; and a 
curious curiosity it ,is. to look objects in a dark 
room with.” , 

and to the otheometer, . which I cannot find 
mentioned elsewhere,. but . which ' is evidently a ■ 
name given to one of the man,}^ forms of barometer 
which Hooke invented, A matter of biographical 
interest is that in. two separate instances there are 
records of Hooke giving ■ away .in ■ the autumn 

See Waller : Hooke noted that to each fig'ure corresponded 

“their particular and distinct Sounds or Notes”, “the 4 and 8 were 
octaves and the 6, and 4 were ftfths”, observations w.hich Tyndall 
assigns to Cliladni. 
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copies of books which are dated the following year. 
There are also records of gilt copies, which must 
he very rare. 

Reluctantly we must cease to quote from this 
book of manifold interests. One last note — -for 
Mr. Dunne. On more than one occasion Hooke, 
who dreamt so much, speaks of prophetic dreams, 
as, for example, "Dreamt several things which 
came to pass the Day following”, and again 
"Dream strangely fulfilled in Powis”. 

To produce this book has evidently been a 
labour of love for the editors, who have added an 
annotated list of the taverns and coffee-houses 
(some hundred and fifty of them 1) mentioned by 
Hooke, and an excellent biographical index of 
getting on for two thousand names quoted in the 
Diary, nearly all of whom are Hooke’s contempor- 
aries. The transcription is, on the whole, excellent, 
but there are a few obvious errors, some of them 
amusing. "Eat candle, which agreed well” is 
not so surprising, if we suppose the word to have 
been "caudle” ; and "cured by a felon in the 
neck” may weU be a 'seton’, if we remember the 
long esses.* "I wrote myopitius gunamen^[ is 
unlikely, if we remember that Hooke wrote a little 
tract called "myopihus juvamen”. The "homo- 
cercle tadpoles in seed” are no doubt "homuncule”, 
a term freely used for spermatozoa. Many of the 
authors and titles of foreign books and other 
foreign words have gone wrong : "Sutta angii- 
cance” should clearly be "gutta anglicana” : the 
"forces monantes” of Pardies’ book should be 
"mouvantes” (possibly written "movantes” by 
Hooke) and I suspect that "Brooks’ Mathematical 
JeweW should be Blagrave’s, for there is a book 
of this title by the latter author, of which a second 
version appeared in 1658, but have never heard of 
one by Brooks. Chizzell, in the index, should he 
Chiswell, who published most of the "Philosophical 
Collections”. Slips like these, and others not 
quoted, are probably inevitable in a work of this 
length, and a few of them give the reader pleasant 
exercise in tracking them down. A word of praise 
must be spoken for the admirable illustrations, 
especially those of buildings planned by Hooke. 

The publication of this Diary in a worthy 
form is an event for the history of science, and we 
hope that the encouragement shown by the Royal 
Society to its learned librarian, Mr. H. W. Robinson, 
upon whom the labour of the work has chiefly 
fallen, will incite him to further researches into 
the early history of the Society. 

E. N.' DA. C. Andrade. ■ 

* Eelon was, of course, used as a texiu for a sore. Of, Herrick. 

“Where others love and praise my verses, still 
Thy long black thumbnail marks them out for ill, 

A fellon take it, or some whitflaw come 
For to unsiate or to untile that thumb”. 

Nevertheless, a deliberately produced felon is unlikely. 



Characteristics of Violin Tone 


T HBi scientific explanation of certain qualities Scientific exannr 
of violin tone is still an unsolved problem of may prevent much 
great complexity* When a copy of an old Italian , of all manner of g 
violin has not the tone qualities of the original, in attempts to n 
it is very difficult to find in what details the qualities, Molecuh 
unfaithfulness of the copy lies. No new scientific 
technique remains long unapplied to the problem, 
and tile most recmit results were included in Major 
G. 15, S. Phillips* discourse bearing the above title 
delivered at the Royal Institution on May 31 . 

Some X-ray wwk done in America has indicated 
the importance of using, for the backs of violins, 
material in which the speed of sound is the same 
In all direetions. A violin was shown in which the 
back was replaced with copper, which somewhat 
muted the tone, and another with a hakelite back 
in which the tone was almost unaffected by the 
change. A ’cello with a body made entirely of 
copper had a pleasant, woody tone. 

A small microphone used as a searching device 
shows that the whole violin is thrown into vibra- 
tion when the strings are bowed. Although it has through the closely packed semi-permeable mem- 
been supposed that the chief function of the sound branous cells of wood. If a varnish made by 
post is to convey vibrations from the front to the dissolving celluloid in acetone be applied to pine, 
back plate, it has been found that if this post is the solvent will rapidly soak into the wood, 
removed and external pressure brought to bear leaving the celluloid behind. The early Cremona 

upon the top plate above where the sound post varnish as used by Stradivari or Guarneri entered 

I the wood. Penetration would be helped by using 

I a solvent of low surface tension on carefully dried 

h * A , A wood, with thorough cleaning and special treat- 

I ^ Af llm feAl In A jkA< In A ment of the surface to reduce the contact angle. 

¥ V y V y V w y The manner of application may be specially favour- 

able under the atmospheric conditions of Italy. 
Terpenes obtained from the distillation of larch 
would have been known to Stradivari, and may 
have helped penetration when used to Vet* the 
clean wood in a warm dry air before the applica- 

^ AjIaAA An unvarnished violin soon loses some of its 

y ” ^ V V . sonorous quahties, , which are regained on varnish- 

ing. The tone of a newly varnished instrument is 

the vamish dries thoroughly and 
year, 1699 . The is from a ‘long- hardens. The inside of a viohn is Seldom coated, 

. X ‘x V 1 . , ^^d is free to absorb moisture from the air. Such 

presses against it, the result is practically as good, absorption, which may amount to 30 gm., tends 
IranBilluriimation of two Stradivari violins shows to stiffen the plate and may affect the tone. It 
that one with a higher arched front and back plate is possible that the improvement of clearness of 
has l>een thinned more than one with a flatter tone of violins with age may be explained by ; 
Iront and back. J he flatter top plate vibrates supposing that the small molecules of the body 
mom eimly under the pressure of the bridge than of the varnish slowly build themselves into larger ^ 
the one that is convex. The note heard on blowing groups, assuming a more closely-packed structure 
an oe Stradivari violin has a with increased rigidity. Examination by means 

■qieney ^ vi rduons per second. of ultra-violet light serves to distinguish between 
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spirit and oil varnishes. Oil is present in all the 
‘Strads* so far examined by this means. 

Since a violin is made up of seventy distinct 
parts, it would be surprising if the function of 
each were perfectly' understood. For example, the 
tone of a violin without its back was found to 
preserve its ' main characteristic features. The 
result of the experimental removal of the sound 
post has been given already. The cuts and fretting 
of the bridge: are 'not merely decorative. The 
rocking motion of the bridge in its own plane 
about the right foot as centre is important for 
fullness and 'quality of tone, which are but little 
affected when the effect of the rocking parallel to 
the strings is , eliminated by reducing the feet to 
knife edges. Experiments in which the' orientation 
of tiny steel rollers placed under the feet of the 


Obit 

Prof. F. A. F. C. Went, For.Mem.R.S. 

O N July 24 Prof. F. A. F. 0. Went died at Wasse- 
naar, near the Hague. He was bom at Amster- 
dam on June 18, 1863, where he was also educated. 
He went to the University of Amsterdam in 1880, and 
worked under Hugo de Vries and also came in con- 
tact with Van ’t Hoff and Van der Waals. After 
taking his doctorate in 1886 with a thesis entitled 
*‘De jongste toestanden der vacuolen” (The Youngest 
Stages of Vacuoles), Went spent some time in the 
laboratories of E. Strasburger (Bonn) and Ph. Van 
Tieghem (Paris), and then he made his first visit to 
Java as a fellow of the Buitenzorg Foundation. 

Deeply impressed both by Nature in the tropics and 
also by the work and organisation of Melchior Treub, 
Went shortly after his return received a call to the 
Java sugar industry. For five years (1891-96) he 
was director of the West Java Sugar Experimental 
Station at Kagok. In this capacity, working with the 
late Dr. J. H. Wakker, he did very important work 
on the diseases of sugar cane. The results of their 
studies were published in their well-known book “De 
ziekten van het Suikerriet' op Java” (The Diseases 
of Sugar Cane in Java, 1898). He also studied photo- 
synthesis in the sugar cane and the formation of 
sucro.se and othc^r carbohydrates. Went, . therefore, 
may be regarded as one of the pioneers of experi- 
mental stations dn .the Dutch East Indies,, which 
later achieved a great, reputation. His experience in 
Java also considerably influenced his later work. He 
inspired his students by his conviction that develop- 
ment .of the , Dutch Colonies , should be based on' 
scientific knowledge and a thorough investigation of 
the natural resources of the tropics. 

' "Went succeeded Prof, N* W. P. Bauwenhoff in 1896 
as professor of botany in, the State University of 
■ .Utrecht, ,In, the :first decade, . lie, still taught the 
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bridge was varied, were used to study this rookiiig 
motion of the bridge. 

The latest attempt at the substitution of manu- 
factured for grown fibres is in the use of artificial 
silk for horsehair of the violin bow. The viscose 
fibre retains the resin better than does the fine 
metal wire which is also in use for bows. 

Microphone and cathode ray oscillograph have 
been used to obtain records of violin tone, and two 
examples are given in Figs. 1 and 2. During the 
discourse the famous ‘Messie’ Strad of 1760 was 
exhibited, and the intention of Mr. Arthur and 
Mr. Alfred Hill to present this unique instrument 
to the nation was announced. If, therefore, current 
scientific technique fails to solve all the problems 
of violin tone, future generations will have the 
problems handed to them in practical form. 


uary 

entire field of botany, but later special chairs were 
provided for taxonomy and plant geography, phyto- 
pathology and genetics. At first there were only a 
few students in biology, but gradually he attracted a 
large number of students. This involved much heavy 
teaching for a devoted and conscientious teacher such 
as he was, and it left him little time for his own 
researches. His investigations were restricted to 
some work on enzymes and the curious family 
Fodostemoimceae. He founded, however, a school of 
plant physiology, which is now well-known throughout 
the world. 

In the beginning, Went directed his attention 
mainly to microbiological and mycological problems. 
Later on, however, systematic research was directed 
along two lines — one of them inspired by F. F. 
Blackman’s theory of limiting factors and the 
temperature-reaction velocity ratio in vital phenom- 
ena, and the other on the nature of plant movements, 
where Pfeffer’s conceptions were fundamentally 
attacked. A number of papers were issued in course 
of time on the influence of the temperature and 
limiting factors on the rate of germination, growth, 
respiration, carbon assimilation, protoplasmic stream- 
ing and also on the perception and reaction to 
‘stimuli’ by plants. 

The name of Went, however, is most closely con- 
nected with the problem of plant movements and 
especially with that of tropisms and growth. The 
nature of the problem was formulated in Blaauw’s 
thesis (1909). The dependence of the phototropic 
response on the quantity oi light (Blaauw), analogous 
relations in geotropism (Mrs. Rutten-Pekeiharing) 
and finally the correlation between quantity of light 
and the phototropic curvatures (Arisz, 1914), suggested 
an exact quantitative analysis of tropisms. These 
investigations received a fresh impetus from Blaauw’s." 
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' tlmif that phototropism i^©presants a apeeial' ca^e of ; 
photo *^owtli ' reahtioas (1913). The sacoeediag' 
period wm devoted to excwt measurements of- 
growth, egpeeiaily in riwna coleoptiles, as influenced 
by illumination and gravity {1919--26). Although a 
Ifirge amount of data was collected, it did not help 
much in viBiialifeing an internal mechanism of growth 
and troplsms. 

The whole aspect and technique of the problem, 
wei*o changed, howe^ver, by tho isolation of the growth 
substance (auxin) by Went’s older son (F. W. Went, 
1927), and by his successful attempts to elaborate a 
physiological method of quantitative analysis' of this 
growtii substance, A large number of papers was 
piiblifilieci in the succoeding years on the relation of 
auxin to phototropism and geotropism, , its distri- 
bution and transport, its formation in the root and 
its infliieneo on the plasticity of the ceil wall. ■ Further, 
the chemical natum of auxin was revealed by K5gl 
and his collaborators (Haagen Smit, Miss' Erxleben),. 
also at XJtrochi^ in the University Chemical Laboratory. 

It wm not in biology alone that Went was a man 
of otitstanding importance. A member of the Royal 
Academy of Bciences, Amsterdam, since 1898, he was 
elected president in 1921. In this capacity he suc- 
ceeded Lorentz, who strove after the War to bring 
together again scientific men of different nations. 
Went followed the example of his great predecessor 
with the same idealism, and finally succeeded in 
getting international scientific relations re-established 
to a large extent. Went thus played an important 
part in international scientific congresses. 

Went was at the height of his scientific importance 
and Internationa! fame when he died. He retired 
from iXie chair of botany in Utrecht in July, 1934 , and 
, took an active pfirt, until his death, in the' prepara- 
tions for the International Botanical Congress, 
of which lie was president-elect. On several occarsions 
during his life, for the last time on the occasion of his 
TOvemtioth birthday, ap|ireciation of his work was 
ghown : in 1930 he was given the honorary degree 
of doctor of science of the University of Cambridge ; 
in 1931 he was elected a foreign member of the 
Linnean Society of London, and in 1933 of the Royal 
Society. In Went we Jmve lost a man of great 
qualities : his death will foe deplored far beyond the 
boundaries of his own country. 


Miss Hina F* Layard 

We regret to record the death of ISTina Frances 
Layard, archseologist, which took place after an 
operation at tho age of eiglity-two years. She was a 
daughter of tlie Rev. C, C. Layard, rector of Combe 
Hay, Bath, and a niece of Sir Austen Layard, the 
©xcAvator of Xineveh. 

Miss Layard was not only tho tot woman to be 
eleotfxl a fellow of the Society of Antiquaries, but she 
wa4^ also oiM^ of the first of those women who took up 
serioiijly and earned distinction in the scientific study 
of arcslweoiogy in tho field. Bho was for long one of 
s Hie most prominent of tho students of East Anglian 
orchajology, especially in tho neighbourhood of 


September 7, 1935 


Ipswich, holding that position almost as much by her 
success in stimulating the enthusiasm of others as by 
her own researches. These, however, especially in 
her studies of the industries of the palseolitliic period, 
brought her no small reputation outside local circles, 
and on more than one occasion her work received the 
public commendation of Sir J ohn Evans. 

In addition to her finds of the palseolithic period, 
of which she submitted accounts to the British 
Association or published in the Journal of the Royal 
Anthropological Institute and other archaeological 
publications, Miss Layard made an interesting and 
unusual discovery of what she held to be a prehistoric 
communal kitchen and a neolithic mining area, and 
superintended the excavation of an Anglo-Saxon 
cemetery, the relics from which are to be found in the 
Ipswich Museum. She also did much work on the 
investigation of remains of the Roman and medieval 
periods. In addition to her contributions to the 
Journal of the Royal Anthropological Institute, Ah& 
Proceedings of the Prehistoric Society of East Anglia 
and other publications, Miss Layard was the author 
of a history of Ipswich School, of “Seventeen Suffolk 
Martyrs”, and of two volumes of verse. 


Dr. C. F. Marbut 

Soil investigators all over the world will learn 
with deep regret of the death of Dr. C. F. 
Marbut at Harbin. Early in August, he had attended 
the International Congress of Soil Science at Oxford, 
and had presided over the Section of Soil Classifica- 
tion and Mapping. He did not accompany the 
members on their excursion around Great Britain, 
but left instead for China, where he was to spend a 
year studying the soils and advising generally in 
regard to their mapping. Afterwards he was to go 
to Rome to work at the International Institute of 
Agriculture on the preparation of a map of the world’s 
soils. But he was struck down by pnetimonia on his 
voyage and died at Harbin. 

Marbut began his career as a teacher in Nebraska, 
then became professor of geology in the Missouri 
University. He joined the Bureau of Chemistry and 
Soils of the United States Department of Agriculture 
at Washington and by 1912 h© was appointed chief 
of the Division of Soil Survey : it was here that his 
best work was done. 

Up to the time that Marbut took charge, the 
American soil surveys had been mainly based on the 
mechanical analyses of the surface soils. Marbut 
was essentially a field man, and discarded this 
analytical basis for a study of the characteristics of 
the soil as revealed by direct examination of the 
profile. This was, of course, accompanied by chemical 
and mechanical examinations, but the perspective 
was different : the interest lay in the morphology 
of the soil rather than in the units out of which it 
was made. This was in accordance with the develop- 
ments of the subject being made in Russia by Glinka 
and others, the importance of which he recognised 
by translating into English the German edition 
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of Glinka’s classical work “The Great Soil Groups 
of the ■ World”., ■ ' 

A little later Marbiit had the opportunity of testing 
the new ideas by constructing a soil map of Africa. 
The actual task of making vegetation observations 
and collecting soil samples was carried out by Dr. 
Scliantz in a rapid journey round the continent : 
the samples were very few, yet so firm was Marbut’s 
faith in the new generalisations that he did not 
hesitate to construct the map, which was published 
in 1923 in “The Vegetation and Soils of Africa” and 
still serves a useful purpose. 

In 1927 Marbut was in charge of the party of soil 
workers who travelled round the United States after 
the First International Soil Congress at WavShington, 
and won great respect from his colleagues for his 
wide knowledge of American soils. He also visited 


News an 

Norfolk Woodhenge 

As stated in the preliminary announcement of the 
arrangements for the Norwich meeting of the British 
Association this year, the Norwich Research Com- 
mittee has undertaken the excavation of the remark- 
able example of the type of monument, known to 
archaeologists as Woodhenge’, in the parish of 
Arminghall in the south-eastern outskirts of the 
city. The generic term ‘Woodhenge’ was first used 
by Mrs. M. E. Cunnington to describe the circle near 
Amesbury with wooden uprights in place of stone, 
which she excavated in 1926 and 1928 . The Norfolk 
Woodhenge, which was discovered from the air in 
1929, was known from air photographs to be a strik- 
ing example of the type, consisting of two concentric 
rings, in the inner and broader of which was a gap 
giving access to the central space, around which were 
nine dark patches, presumed to be the post holes of 
the uprights of the circle. The completion of the 
work of excavation, which has been carried out under 
the direction of Mr. J. G. . D. Clark, will enable 
members of the British Association, who have not 
previously had the opportunity, to form an idea at 
first hand, of ^ this striking , development in the' history 
.of prehistoric , monuments. .Mn a preliminary report- 
:of the results of the excavation communicated to ' 
The Times of September 3, it is stated that excavation 
has confirmed the surface indications of a diameter 
for tho outer circle of 262 ft. and for the central area 
within the smaller circle of 87 ft, , The outer, circle ■ 
w-as found to be a ditch 12 ft. w.ide'and 4 ft. 8 in. 
deep, tlie inner circle a ditch, 28 ft. wide and 7 ft. 8 in.', 
deep. As anticipated, the dark p,atches of the photo-' ■ 
graphs are post-holes with ramps. The posts were .. 
found to consist of oak trunks some 3 ft. in diameter, 
set to a depth of 7 ft., after eliarriiig .for preservation. 
It was evident that they had ' been „ dragged into 
position before the, construction of .the great imier ' 
ditch. No trace of .burial was found in the enclosure, 


Russia in 1930 for the second Congress, and studied 
the great soil groups of that country. 

Marbut’s great work was the organisation of the 
United States’ soil survey, the first to be completed on 
modern lines. To the credit of the Department, his 
services were retained after he had passed the retiring 
age so that he might remain in charge to the end. 
The map was completed a few months ago. 

Marbut was not merely a shrewd observer, but also 
a man of great personal charm, and had a singular 
power of capturing the affections of his colleagues. 
Tall, spare of build, alert and very active, with finely 
moulded features, he was a striking figure in the 
various scientific conferences he attended, and he 
never failed to attract and hold tho attention of his 
audiences. His work will long survive to influence 
tho activities of his successors. 


d Views 

though there is evidence of burials nearby. Pottery 
of the Beaker type dates the structure at 1800— 
1500 B.c. 

Cotswold Long Barrow 

Excavatioit of a long barrow near Notgrove in 
the Cotswolds has revealed an interior structure of a 
remarkable and, in certam respects, unusual character. 
Tho barrow is situated on a side road off the Chelten- 
ham - Stow-on-the- Wold road, near the Notgrov© 
G.W.R. station. It is being excavated by Mrs, E, M. 
Clifford with the assistance of a party of Cambridge 
students. The chamber, according to a report of the 
excavation which appears in The Times of September 
2, is of the double cruciform type, which is rare in 
England, only about half a dozen examples being 
known. It has a horned entrance in dry stone walling 
— that is, the sides are prolonged to enclose partially 
a space at the entrance — -and on the north side is a 
revetment wall in an excellent state of preservation. 
The south side, and also part of the north side, have 
been found to be enclosed by a rampart built of 
stone. The extent of this structure is being traced 
by further excavation. The most unusual feature, 
however, is a ‘rotunda’, a circular structure of large 
stones surrounded by a dry wall at the west end of 
the chambers — a form of structure of the greatest 
rarity, of which the purpose is unknown. These 
unusual features, which tempt comparisons that 
would be hazardous without plans and photographs, 
press for early publication of full details. 

Celsius, Linnaeus and the Centigrade Thermometer. ' 

The history of the centigrade thermometer is 
discussed by Dr. N. V. Nordenmark {Svensha Linn4- 
Sdllshap. Arsskrifty 18, 124; 1935), He points out 
that the thermometer of Anders Celsius used the 
scale of de ITsle, the freezing point being at 100'’, 
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' I/H 0 1>'oiliag point" at 0*^*' , .CoMns’s 
' 'e0rre4' Qbservatory of 0ppsala, and shw the, i 

development of his experiments with thermometers. ' 
‘the centigrade scale with freezing point at zero 
, ' and boiling point at 100® appeared in 1747 on a 
' thermometer bearing the name of its maker, the 
optician Ekstrom. It was constructed by Linnseus. 
In 1745, Linnsans had demonstrated to the Senate 
' of the University his new thermometer, which in 
1 a letter to Sauvage he describes : *‘Ego primus fui, 

: qui parare constitui thermometra nostra, ubi functum 
wpgelationis 0 et gradus coquentis aquae 100”. 
It , is strange that this centigrade thermometer of 
Linnseus, soon in universal use, and known at first 
ag “the Swedish thermometer”, should ever have 
, become associated with the name of Celsius. But 
perhaps it was a casual association sugg^ted by the 
C. for centigrade, together with the fact that Celsius 
was known to have -experimentod with thermometers. 

! '' Fubilc Relations Work 

In a pamphkd entitled ‘‘Whither Public Relations 
Work ?” Dr. 'William A. Hamor, of the Mellon 
Institute of Industrial Research, Pittsburgh, em- 
phasises the need of accumulations of facts about the 
social striieturo upon w'hich public relations work 
rests, in order that the principles evolved will not 
crumble through faulty foundation work and there- 
fore discourage this Mghly important managemental 
aid of the future. The development of such a science 
as sociology, especially for application in the province 
of public relations, requires investigators w^ho are 
willing to achieve a thoroughly disinterested point 
of view tovrard the ’whole life of society for the 
purposes of their work. It is to be hoped that the 
day will soon come when an organisation may be 
established in which far-sighted social science research 
of a ty]>e corresponding in importance to physical 
scioiioe investigation may be carried forward ex- 
tensively with thci co-oporation of management. 
Wien »ciology has readied that plane of develop- 
. inent, much of tlio guess-work that is now necessary — 
much of that costly dement of dmnee — ^will gradually 
he eliminated from management as a whole as well 
as from the diroctlon of public relations activities. 

Rc-awakening of Geysir at Hawkdaie, Iceland 

Aj^kr a sleep of nineteen years, Ceysir, the hot 
spring in Iceland from the name of which the term 
‘gfiyeer’ was derived, has been awakened to renewed 
activity b}^' three research wnikers, Trausti Einarsson, 

, Ida , Jdnssoii' of Lang (Bath) and Gudmundur 
0 Mason, llio ivport of the revival of Geysir appeared 
in tlie MorgmMid of July SO, announcing the fact 
that iriagnificont jets were thrown up 40-50 metres 
high. Later, however, comes another account stating 
that Ch\\’-sir spout od fifteen times on that day, that 
w of old iht? highest jets were delivered in the 
morning and about (‘levco o’clock at night. Eruptions 
. ara^vory siiddcui, preceded by bursts of steam, and, 
as, it Is dangerous to be near, sketches of these are 
iiior© or less guess-work. Eollowing the steam, water 
eawitdoB* all around the crater, and the aecompany- 


ing steam renders photographs or measurements : 
'useless. ISTone of the Jets has actually been measured, f | ; 
It was Dr- T. Einarsson who conceived the idea of ’ 
awakening Geysir. He realised that the ‘saucer' 
of the geysir was the most important factor con- 
cerned, providing a large surface of water from which ^ 
heat was radiated as fast as it was supplied from ^ 
below, thus preventing the accumulation of heat in; 
the pipe below necessary to produce the outburst. 
Consequently a gap was made in the lip of the saucer 
to prevent the water spreading out. The experiment 
was justified, and Geysir continues its old activity 
The road from Parliament Fields to Geysir, 118 
kilometres in length, is to be improved, so that 
motor-cars may be able to imdertake the journey. 


Speed and Engineering 

In his presidential address to the Sheffield sectioBf 
of the Junior Institution of Engineers, Mr. Allan Jf 
Grant gave an interesting account of the develop' 
ment of speed in engineering. Up to the advent of 
railways, about 1830, a speed of about 30 miles an 
liour was the maximum. By the use of steam trains 
a speed of 100 miles an hour was made safe. In 1933 
the motor-ear Bluebird did 272 miles per hour. The 
motor -boat Miss Britain III recently attained a 
speed of 111 miles per hour. To attain this speed, 
1,375 horse-power had to be transmitted through a 
shaft only IJ in. in diameter. At the outbreak of 
the War, the most advanced aeroplane engines 
developed about 100 brake horse-power, and 
weighed about 4 lb. per horse-power, and the 
average speed varied from 60 miles to 90 miles per 
hour. The modern ‘sprint’ engines run at more than 
3,000 rev. per min. and weigh only f lb. per b.li.p. 
The recent flight of Charles Ulm to Australia in 
6 days 18 hours proves the capabilities of small 
aircraft. Jules Verne’s speed in “Round the World 
in 80 Days” is no longer fantastic. In fact, velocities 
would only have to be slightly more than doubled 
to become 1,000 miles an hour. At this speed, 
it would be possible for an airman starting at 
the equator at sunrise and flying west to arrive in 
24 hours at sunrise and have continuous sunrise 
all the way round. If he flew in the latitude of 
London he would only have to fly at 620 m.p.h. 
to obtain the same effect. At the present time, it 
would not be possible for him to carry sufficient 
fuel for the purpose. 


Railway Electrification 

In an address broadcast from Radio Paris on May 
16 and published in Le Genie Civil for June 22, 
Prof. H, Parodi says that the problem of railway 
electrification has come to the forefront in all the 
countries of the world. Between 1927 and 1933 
more than 6,800 miles were electrified throughout 
the world, more than 3,000 being in Europe. The 
electrification of the Paris-Orleans, Orleans— Tours 
and Vierzon-Brive railway is an excellent example 
of main-line electrification, as ail the services, signals, 
illumination, etc., are carried out electrically. Every 
discovery in the realm of power-production accelerates 
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the spread of electrification. In electric power 
stations, lignite, oil, coke-oven and blast furnace gas 
are used as well as coal and water-power. In France, 
electrification is from certain points of view impera- 
tive as France has to purchase coal and oil from abroad 
whilst it possesses great internal water-power re- 
sources. The consumption of fuel by French railways 
amounts to 42 million tons, of which 30 millions has 
to be imported. At the present time, France utilises 
8,000 million kilowatt hours of energy generated by 
water-power or about 20 per' cent of its maximum 
potential water-power resources. In Italy the policy 
of exploiting the natural wealth of the coxmtry has 
been systematically pursued. More than 1,200 miles 
! of Italian railways are electrified and 3,000 miles are 
in progress . Similar, but less far-reaching programmes, 
I V have been prepared and are being carried out' in 
Switzerland, Sweden and Bavaria. The electrical 
I machinery employed is almost entirely automatic 
I and entails operation, maintenance and repair charges 
considerably lower than steam locomotives. 

tei, Centenary of the Great Western Railway 

' O'N August 31,. 1835, after an unduly protracted 
[I and very expensive Parliamentary struggle, the 
Royal Assent was given to the Bill authorising the 

I construction of the railway between Bristol and 
London, to which two years earlier the name of the 
Great Western Railway had been given. Notable 
among British railways for many reasons, the Great 
Western Railway as it is to-day has a fine record of 
achievement, and last week the centenary of the 
passing of the Bill which brought it into being was 
commemorated in. various ways. On the evening of 
Augi,ist 30, the B.B.C. included in its programme an 
account of the railway and its many activities, while 
on August 31, The Times issued a Great Western 
Railway Centenary Number as a special supplement, 
of 28 full-sized jjages. The forty articles in this 
supplement include not only sketches of the history 
of the line, a biography of Brunei and a review of 
locomotives and rolling stock, but also others dealing 
with co-operation in transport, speed, safety and 
comfort in travel and the organisation of a great 
railway. As is well known, when planning the Great 
Western,,,, line,, Brunei adopted the 7 ft. or broad 
gauge, ,as compared with the 4 ft. 8f in. or narrow 
gauge,, as , used by the Stephensons, and others, and 
it was this dhat gave rise to the famous “battle of the 
,„gauges”. , When that battle was at its height, a Royal 
, .Commission .reported ■ that the broad , gauge was 
superior' for speed and. steady runnin.g, and for the' 
greater capacity of the. engines, but as there were 
then 1900 miles of narrow gauge line in existence as 
compared with only , 274 . miles of broad gauge, the 
verdict was given in, favour of 'the foi^'mer. This and 
other matters are .all dealt with, in an interesting 
manner in The Times .supplemeiit, w’liich will remain 
of permanent value to ail students of transport. 

laternationai Comniission, of Agrictiittire 
. The Inteinational / Commission of Agriculture 
(International Union of Agricultural Asso,ciations) 
recently held its general assembly at Brussels and 
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Gembloux (Belgium) under the chairmanship of the 
Marquis de Vogue (France), president. Among the 
problems discussed were the organisation of agri- 
cultural production under planned economy, edible 
fats, limitation of pig breeding and fattening (with 
special reference to attempts made in Denmark and 
Holland). The assembly devoted special attention 
to the present condition of agriculture. It came to 
the conclusion that in spite of the fact that useful 
measures have been taken in several countries since 
1932, conditions of agriculture have grown worse. 
The Commission is convinced that the two main 
problems to be solved in order to overcome the 
agricultural crisis are the wheat problem and the 
edible fats problem ; on one hand the London Wheat 
Agreement (1933) should be prolonged and improved ; 
on the other, the older civilised countries should take 
measures or improve the existing measures in order 
to prevent consumption of tropical fats and whale 
oil, which handicaps the normal production and con- 
sumption of butter and lard. The Commission will 
hold its next meeting in 1936, in Oslo. It has been 
decided that the twelfth International Congress of 
Agriculture shall take place at The Hague in 1937. 

Religious Motives in Medical Biology 

In the April issue of the Bulletin of the Institute 
of the History of Medicine Dr. Walter Pagel deals 
successively with the doctrines of Paracelsus, 
Hieronymus Hirnbaim, the alchemists of the seven- 
teenth century and their adversaries, Marcus Marci, 
Robert Fludd, Mersemxe and Robert Boyle, to illus- 
trate the presence of religious motives in the medical 
biology of the seventeenth century. Dr. Pagel jSrst 
shows that to Paracelsus and his religious view is 
due the modern conception of disease in the establish- 
ment of three new doctrines, namely : (1) the ex- 
ternal cause is the essence of disease ; (2) the organ 
involved and the anatomical changes decide the 
nature of the disease ; and (3) disease consists of a 
complicated disturbance of organ metabolism which 
secondarily reflects upon the whole system. Hirnhaim, 
who regarded sympathy and antipathy as funda- 
mental phenomena, adopted a pious scepticism which 
was the philosophical basis of idealistic biology and 
pathology. On the other hand, the pious conceptions 
of Nature and magic in the writings of the seven- 
teenth century alchemists led to their embarking on 
a course of independent empirical research, their 
point of view being partly due to a positive apprecia- 
tion of magic as a systematic imitation of Nature 
by means of arbitrary variation of the conditions of 
natural processes. After discussing the speculative 
embryology of Marcus Marci and his application of 
the physics of light to the explanation of life according 
to the principles of optics, Dr. Pagel gives an account 
of the “Medicina Catholica” of Robert Fludd, and 
shows at once the similarity of his conceptions with, 
and the fundamental differences from, the Romantic 
natural phOosophy during the early nineteenth 
century. In conclusion, consideration is : given to 
Robert- Boyle and his theory of corpuscles as a 
scientific explanation of the mystery of specificity, 
forms and final causes. 
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PolMi Science in the Middle Ages 
; . Tot principal contribution to voL 20 (1935) of the\, 
annual publicatioiij Nauka PoUka (Polish Science), is 
a lengthy memoir, complete with index, hy Prof.' 
Stonfetaw Kot entitled Anglo -Polonica’b In it 'the 
author traces the contact between Polish men of 
CAdtiirc and their fellow workers in Great Britain. 
'It appears that from the Middle Ages onwards quite 
a number of Polish theologians and some men of 
science and arts visited London, Oxford and Cam- 
bridge, and some made protracted stays. It was 
natural that educated Protestant Poles should look 
to England for guidance in the troublous Middle 
Ages for, like Britain, Poland was an asylum for the 
ponseciitcri. Thus Komensk;^ (Comenius) and other 
Bohemian !>rethren settled, at Leszno. These settlers 
atn intliulcKi in the article as Polish men of science. 
Polish alchemists, including the famous Sedziw6j 
(Sendivogius), met their English confreres and 
exchanged books and possibly recipes with one 
another, and also engaged in polemics. The section 
on alchemy is j)robably the most x>urely scientific 
part of Prof. Kot’s article. No fresh evidence i'S 
brought to light, however, to show that the Polish 
alchemists wore any less of charlatans than those of 
other countries. One point does, however, emerge, 
and it is that the Polish language was very widely 
used in Medieval Europe along the Baltic coast and 
in other places where it has since been displaced by 
German. No Jess than eleven important English 
works on science are among the twenty books 
reviewed in this issue of Nauka Polska, which can 
almost be considered as an Anglo -Polish number. 

Intemadonai Federation of Eugenic Organizations 
The report of the eleventh assembly of the Inter- 
national Federation of Eugenic Organizations, held 
In Zurich, in July 1934, under the presidency of 
Prof. E. Biidin, lias just boon issued as a pamphlet 
of eighty Tour pages and contains a full account of 
■ the proceedings in English and German. . . Prof. 
B. J. A. Berry opened a discussion on the diagnosis 
and grading of oligophrenia, to which Dr. H. O. 
Wildenskov of Denmark, Dr. G. Rudolf, Dr. Lothar 
Locifler (Kiel) and others made contributions. Dr. 
Mjden (Oslo) demonstrated his methods of testing 
musical ability, Prof. C. Spearman discussed the 
psychological basis of personality and Dr. M. Steg- 
gerda (Cold Spring Harbor) gave an account of his 
methods of racial psych ometrj?* in Yucatan. Dr. F. 
von Verschuer (Berlin) described his methods of 
distiiiguishing monozygotic from dizygotic twins, 
with some new facts on tuberculosis in twins. Other 
coritributions were made on the inheritance of various 
ocular abnormalities, by Dr. P. J. Waardenburg, and 
several pecligi‘eos of chorea were explained by Dr. 
Ch P. Frets. Dr, Buttko and Dr. Astel gave an 
acemint of the working of the sterilisation law in 
Gemany, Reports of progress in eugenics were 
received from represrmtatives of Norway, Denmark, 
Holland, Poland, Austria, Czechoslovakia and the 
Dutch Etet Indies. The jjroposals of the Human 
Berodity Committee to establish in London a Central 


, Bureau for Human' Genetics, with affiliated bureaux | 
.in various countries, are given at length, the funds I. 
required for this purpose being about £2,000 annually 
'.for four or five ' years. ' Copies of this report can be 1 
obtained, price 2s, M,, from the Hon. Secretary, b 
Mrs. C. B. S. Hodson, ;443 Fulham Road,' London, p 
S.W.IO. ■ • i 

' ■ ■ 

American Collecting Expeditions i 

DiraiNa '1935 the Academy of Natural Sciences of 
Philadelphia, foimded in 1812, the oldest institution < 
of its kind in America, has sponsored twenty-four' S 
expeditions for collecting and field work in thirteen * 
foreign countries and various parts of the United 
States. The most thrilling of these are perhaps the 
African expedition headed by George Vanderbilt, 
which has secured gorillas and okapis for new habitat 
groups and large collections of other mammals, birds, 
reptiles, fishes and insects ; Brooke Dolan’s expedition 
to western China and eastern Tibet ; R. M. de 
Schauensee’s collection of birds, fishes and orchids 
from the central highlands of Guatemala, and aquatic 
life from Lake Atitlan, 5,000 feet above sea-leveL 
In Siam this collector-naturalist, after his third 
expedition there, organised a permanent field staff 
with headquarters in Bangkok which continues to 
gather much interesting material ; and in Siberia 
Dr. E. B. Howard is searching for fossil remains 
of man which would link up with the earliest human 
arrivals on the American Continent. In America, 
expeditions are at work on the high plateau of 
Central Mexico, in the mountains of Panama, Cuba 
and the West Indies, Alaska, Wyoming, Bolivia, 
New Mexico and Louisiana. 

The Strangeways Laboratory 

In their report for 1934, the trustees direct atten- 
tion to the amount of work carried out at the Strange- 
ways Research Laboratory, Cambridge, at very 
small exxjense, and apx>eai for further support. The 
increase in subscrix>tions and endowment has not kept 
pace with the increase in the work and the growing 
demand for funds to finance new work. The appeal 
is not for an extravagant scheme of expansion, since 
one of the advantages of the laboratory is that it is 
housed in a small building where the staff can w^ork 
as a team with constant opportunities for discussion 
and co-operation, but for a sufficient income to 
enable the director, Dr. Honor Fell, and her colleagues 
to carry out their work this year with the apparatus 
and materials they need, and to plan next year’s 
work with confidence that the funds required will 
be available. The trustees cannot count as a perma- 
nent source of income the grants from the Royal 
Society and Medical Research Council wdiieh have 
been provided for several years. As regards research 
work, steady progress has been made in fields which 
lie within the overlapping borders of general biology 
and medicine. The cultivation of living embryonic 
tissues in artificial media helps to reveal the factors* 
which control normal growth, both of the individuaJ 
cells and of the different tissues in relation to each 
{Continued on page 389.) 
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Form, Drift, and Rhythm of the Continents* 

By Prof. W. W. Watts, F.RS. 


President of the 

TT is now sixty-seven years since the British 
Association enjoyed the hospitality of the city 
of Norwi-ch, a privilege which is being renewed 
under the most happy auspices. 

At that meeting we find the s(3ientific community 
was particularly interested in underground tem- 
peratures and tidal phenomena, in the application 
of the spectroscope to celestial objects, and in the 
discovery of the oldest Ganibrian fossils and the 
earliest fossil mammals then known. Many papers 
were read on local natural history, including those 
on Norfolk farming and the drainage of the county 
and of the Fens. 

In his address at the meeting the president, Sir 
Joseph D. Hooker, made special reference to the 
work of Charles Darwin : not to the * ‘Origin of 
Species” which had been acrimoniously discussed 
by the Association on previous occasions, and 
notably at Oxford in 1860, but to some of the work 
that followed. ' 

It should be remembered that Hooker was one 
of the three , scientific men, representing botany, 
zoology and geology, whom Darvdn had selected 
as judges with whose ■ opinion on the soundness 
of his, theo.ry of the' origin of species he would be 
content, „ , The others were Huxley and Lyell ; and 
of the three Lyell was the^ hardest to 'convince, 
chiefly,, because .the record of life in the past then- 
furnished' by, the rocks was, manifestly so incom- 
plete and un.satisfactory ' that its evidence was 
insufficient to warrant a, definite verdict. 

Uniforhitarianism 

Lyel! had set out to “treat of such features of 
the economy, of existing .nature, animate and in- ■ 
animate, as, .are .illustrative of .geology”, and to 
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British Association 

make “an investigation of the permanent effects 
of causes now in action which may serve as records 
to after ages of the present condition of the earth 
and its inhabitants”. By laborious study of the 
work of others, and by his own extensive travel 
and research, he had been able to enunciate, for 
the inorganic world, the principle of uniform - 
itarianism, which in its original form we owe to 
Hutton. This principle involved that the history 
revealed by the rocks should be read as the effect 
of the slow but continuous operation of causes, 
most of them small, such as could be seen in 
action in some part or other of the world to-day. 
This was set in opposition to the opinion of the 
older geologists, who had postulated a succession 
of catastrophes which, by flood, fire and con- 
vulsion, had periodically wrecked the world and 
destroyed its inhabitants ; each catastrophe 
necessitating a new creation to provide the succes- 
sion of life on the earth as it then was known. 

But in the organic world, Lyell, like Hutton, 
had failed to detect any analogous principle, and, 
as he rejected all the theories of transmutation of 
species then in vogue, he had to accept their 
absolute fixity ; and to suppose that, as species 
became extinct one after another, replacement by 
special creations followed. Yet the reading to-day 
of the chapters devoted to this branch in the 
earlier editions of LyelFs great work produces the 
haunting feeling that a better explanation had only 
just eluded him. It was the story revealed in 
LyelFs work, Darwin tells us, the new conception 
that the earth had been in existence for vast 
aeons of time, the proof that it had been con- 
tinuously peopled by animals and plants, and that 
these had steadfastly advanced and improved 
throughout that time, which showed him the 
necessity for an explanation of the progression of 
life,. 'and. gave him the first hints of his theory. ' 
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Wim he had eBiinciated this, he was enabled 'tO;'' perfect clearness thatfhese changes have been so 
repay his inaster vith the principle of organic' closely attendant on variation in life, and the 


repay his master vith the principle of organic 
evolution, which hronglit changes in the animate 
world into harmony with tliose of the inanimate. 

His of Maif^ shows that by- 1863 

Lyell ha-il l)cc<niie a convert, and he afterwards 
renn’oto iruK'h of the second volume of his ‘■'Trin- 
i‘ip!cs'’ accepting the new point of view^ This 
(‘Jiaiige earned irom Hooker a testimonial in the 
1868 addrcHs whic‘li, if not unique, must certainly 
1)0 one of tlio most, magnifieent ever a-warded to 
a Rcienlific work ; 

”1 kninv no brighter example of heroism, of its 
kiiwl, than this, of an author thus abandoning, 
late in life, a. theory which he had regarded as one 
of flic haindation stones of a work that had given 
him flic higlicHl position attainable amongst con- 
ic mp<irary scientific writers. Well may he be 
proud of* a siqicrsf riictiirc, raised on the foundation 
of an insccun* doitrim*. when he finds that lie can 
underpin it and substitute a new foundation : and, 
after all is finished, survey iiis edifice, not only 
morc^ stHiire, f>ut, morc^ harmonious in proportions 
than before. 

Although infinitely richer than wdien Darwin 
wrote, thc^ geological record still is, and must from . 
its very nature remain, imperfect. Every major 
group of animal life but the vertebrates is repre- 
sented in the Cambrian fauna, and the scant relics 
that have l>eeri recovered from earlier rocks -give ' 
very little idea of what had gone before, and no 
evidence whatever as to the beginnings of. life. 
Blit, from Cambrian time onward the chain of life 
is cord ill II oils and unhinken. Type after type has 
arisen, llouriHlicd, and attained dominion. Some ^ 
of I hem have met. extinction in the heyday of their 
developnicad. ; others have slowly dwindled away ;■ . 
others, again, have not finished their downhill 
jcniriK^y. or an? still advancing to their climax. 

Study of the succession of rocks and. the 
organisms ecmtaiiied in them, in every case in 
which evidence is sufficiently abundant and par- 
t-icfularly among the vertebrates and' in the later 
stages of geological history, has now, revealed that 
the great majority of species .show close affinities 
with those wliicli preceded and with, those which 
followt-cl them; that, indeed, they have been 
derived from their jiredeeessors and gave origin 
to their Huecc‘s.s(>rs. We may now hiirly claim that 
iwhwiitology lias lifted the theory of Solution of 
organisms irom the limbo of hypothesis into a fact 
ctnnpletely demonstrated by the integral chain of 
liie wMvh links tlie animals and plants of to-day 
wilh the earliest of their forerunners of the most 
r«‘inot<^ puHt. 

J urthcr, the rocks tlicmselves yield proof of the 
S^copijdnciil c-haiigeH undergone by the earth 
<lnring itH jibysieiil history; and indicate with 


incoming of new species, that it is impossible tm 
deny a relation of canso' and effect. I 

Indeed, when we realise the delicate adjustment^ 
of all life to the four elements of the ancients 1 
which environ it, air, water, earth and fire ; to | 
their composition, interrelationships and circnla - 1 
tion ; it is perhaps one of the most remarkable | 
facts established by geology that, in spite of thel 
physical changes which we know to have occurred, I 
the chain of life has never snapped in all the ) 
hundreds of millions of years through which its ) 
history has been traced. 


Rhythm of Sea and Land | 

The physical changes with which Lyeli and his \ 
successors were most closely concerned were, first, * 
the formation of stratified rocks on horizontal sea- 
floors, situated in what is now often the interio'’ 
of continents, far removed from the oceans of the 
present day, and thus indicating important and 
repeated changes in the position of land and water ; 
and, secondly, the deformation of these flat 
deposits until they were rucked and ridged to 
build the mountain ranges. 

Before and since LyelFs time, geologists have 
devoted themselves to working out the exact and 
detailed succession of these stratified rocks, trans- 0 
lating their sequence into history and their char- 
acters into terms of geography ; the succession ■ 
of physical conditions prevailing at the time of I ' 
their formation. Further, although amimals and 
plants migrate from place to place, the time 
occupied by the migrations of suitable forms is so 
negligible when compared with the length of the 
chapters of geological history that their fossil 
remains have proved to be the best means for ; 
correlating strata over broad stretches of the earth's 
surface. This correlation has converted the frag- 1 
ments of local history thus revealed into at least 
the outlines of the pological story of the world. 

It was not until 1885, however, that the « ' 
accumulation of data of this type was sufficient 
.to enable the great geologist, Suess, an Austrian, | / ! 
but bom in Great Britain, to assemble and correlate 
them, and to deduce from them further principles 
which have been the mainstay and inspiration of 
his successors. We owe to Hertha Sollas and her 
father the rendering of this great work, ^The Face ’ 
of the Earth , into English ; and to Emmanuel de 
Margerie and his colleagues a French translation j 
enriched with a magnificent series of maps and 1 
sections such as could only have been brought^ 
together by one with the most remarkable” 
bibliographic knowledge : a veritable recension 
of the original. 
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The nature and associations and the distribution 
in time and space of modern changes in the relative 
levels of land and sea, as detected at sea-margins 
and by altitude survey, and of older changes 
betrayed by such evidence as submerged forests 
and raised beaches, had convinced geologists that 
the unstable element was not the fickle and mobile 
sea, but the solid if elastic earth-crust. They 
naturally applied the same explanation to those 
encroachments of the sea in the past which had 
resulted in the formation of our stratified rocks. 
But, while some investigators were content with 
one form of movement — that due to lateral 
pressure— to explain both the formation of 
mountains and the rise and fall of the land, others 
called in a different cause for the latter. Without 
entering into a discussion of causes, it may be 
well for us to distinguish the orogenic or mountain- 
forming from the epeirogenic or continental move- 
ment.. 

The evidence collected by Suess proved that 
these last great land and sea changes had occurred 
simultaneously over whole continents or even 
wider regions. Such great submergences as those 
to which the Cambrian Rocks, the Oxford Clay, 
and the Chalk are due were of this character ; 
while, in between, there came times of broad 
expansions of continental land and regressions of 
the sea. These changes were in his view on far 
too grand a scale to be compared with, or ex- 
plained by, the trivial upheavals and depressions 
of land margins of the present day, which he 
showed could mostly be correlated with volcanoes 
or earthquakes, or with such incidents as the 
imposition or relief of ice-sheets on an elastic 
crust in connexion with glacial conditions. 

It became necessary for him to replace or supple- 
ment oscillations of the earth- crust by a world-wide 
periodic ebb and flow of the oceans, to and from 
the continents ; positive movements of trans- 
gression carrying the sea and its deposits over the 
lands, drowning them and their features mnder 
tens or hundreds of fathoms of water ; and negative 
movements or regressions when the oceans re- 
treated to the deeps, leaving the continents bare 
or encrusted with recently formed sediments. 

. , Althougli the fiicts cried out for this generalisa- 
tion, Suess was at a loss to supply any mechanism 
competent to produce the wonderful rhythm. The 
problem was difficult because a liquid must main- 
tain a horizontal, that is, an equipotential, surface. 
It was manifestly impossible to withdraw from 
the earth, and later to replace upon it, the vast 
quantity of water that would be required ; and, 
though a ■ shifted water-level, or even a varied 
water-surface relative to the continents, might be 
caused by polar ice-caps,' by redistribution of the 
continents carrying their local effects on gravita- 


tion, by variations in the rate of the earth’s rota- 
tion, or other far-reaching causes, none of these 
would supply an explanation that fitted all the 
facts. Regressions of the sea could be to some 
extent explained if Suess’s main postulate, that 
the great ocean basins had been slowly sinking 
throughout geological time, were granted. But 
this explanation only rendered more impotent the 
raising of ocean levels by deposits of sediment, 
and this was almost the only valid cause for 
transgressions that he had been able to suggest. 

Further, it is not possible to ignore the definite 
relationship that exists between the pulsation of 
the oceans and the raising of mountains by lateral 
or tangential stress. Periods of positive movement 
or advance of the seas were times of comparative 
tranquillity, when tangential pressure was in 
abeyance. Periods of negative movement and 
retreat were invariably marked by the operation 
of great stresses by which the earth’s face was 
ridged and wrinkled in the throes of mountain- 
birth. 

Mountain Ranges 

The theory that continuous cooling and shrink- 
age of the interior of the earth afforded an ex- 
planation of mountain ranges and other rugosities 
on its surface was a legacy from the nebular 
hypothesis. In spite of the homely simile of a 
shrivelling apple, this explanation has never 
received a very enthusiastic welcome from geo- 
logists, though, in default of other resources, they 
had to make use of it. As knowledge has grown, the 
difficulties have become insurmountable to them. 

First, there is its inadequacy to explain the vast 
amount of lateral movement required to account 
for the greater mountain ranges ; their rocks, 
originally spread over a wider area, having been 
folded and crushed into a narrower width. The 
shortening of the earth-crust thus effected has 
been estimated in the case of the Rocky Mountains 
at 29 miles, of the Himalayas at 62, the Alps at 76, 
and the Appalachians at the large figure of 200 
miles. 

Then there is the periodicity of mountain growth. 
The great epochs of mountain building, such as the 
Caledonian, to which the chief Scottish and Welsh 
mountains are due, the Hercynian, responsible for 
the Pennine and South Wales, and the Alpine, 
which gave us “the wooded, dim, blue goodness 
of the Weald”, were associated with vast conti- 
nental development ; and each was separated 
from the next by a period of relative inactivity 
lasting dozens of millions of years. 

Further, there is the fact that the vigour of 
mountain building, of volcanoes, and of other 
manifestations of unrest, has shown no sign of 
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precursors. The active volcanoes of Kilauea, 
KrakataOj or St. Pierre^ and those recently extinct 
in, northern Ireland and the Scottish Isles, were as 
violent and efficient as any of those of the Palaeozoic 
era. The earth is lady of a certain age^ but 
she has contrived to preserve her youth and energy 
as wall as her beauty. 


tQ I ' ^ September . 7 , 1935 

seiiilitv or lack of energy. The geolo^e^y recent ■ radiation, thus lengthening out the time required 
Alpinc-Hiraalayan range is as great, as bftjr, and to complete its total loss. These later physicists 
as complicated In structure as were any 'of its have given us time without stint ; and, though 

this time is the merest fraction of that envisaged 
by cosmogonists and astronomers, we are now so 
much richer than our original estimates that we 
are embarrassed by the wealth poured into our 
hands. So far from the last century’s urge to 
‘hurry up our phenomena’, we are almost at a 
loss for phenomena enough to fill up the ti&ev. 

The far-sighted genius of Lord' Rutherford and. 
Lord Rayleigh first saw the bearing of the rate 
of disintegration of radioactive substances in the J 
minerals of rocks on the age of the parts of the 
earth-crust built of them. The extension and 
supplementing of this work, by Joly, Holmes and 
others, has now enabled us to look to the dis- 
integration of uranium, thorium and potassium, 
as the most promising of many methods that have 
been used in the endeavour to ascertain the age 
of those parts of the e'^i^^b-yrust that are accessible 
to observation. These ^methods also promise a J 
means of dating the geological succession of-Rras 
and Periods in terms of millions if not hundreds ol 
thousands of years. , ■ -f 


Aoe of the Earth 

It was wlieii Lord Kelvin’s dictum struck from 
gc^ology its grandest eorieeptioo, time, that it 
fK'H'Tiine vital to re-examine the position. H© had 
deinoriHtrate?! that-, if tiie earth had been con- 
tliiiiouHiy {doling <lowii at its present rate, its 
surface must- have been too hot for the existence 
of life upon it a limit.ed number of million years 
ago. The concept of geological time, indicated by 
Hutton in Ills famous «'iying that in this inquiry 
‘*we find IK) vestige of a lieginning — ^no prospect 
of an end”, had been confirmed by date accumu- 
lated through the painstaking researches of a host 
of competent and devoted observers all over the 
world. To them, familiar with the tremendous 
changes, organic and inorganic, that the earth had 
jmased through since Cambrian time, it was wholly 
iinjKjsBible to <^om]>reBR the life-story of the earth, or 
the history of life upon it, info a paltry twmty or 
thirty million years. The slow^ growth and' slow 
decay of mountain range* after mountain range, 
each hiiih. out of, and in some cases ujK>n, the ruins 
of its piedcc'cssor ; tiie chain of slowly evolving 
orgiifiiHiiiH, vast in iiiiirila^rH and infinite in variety 
told plainly of long a^uiH of time. The duration of 
these a‘ons can Im.‘ dim!}* realised when it is recalled 
that, within a siriall fraction of the latest of them, 
man,, with, tlie most primitive of implements.. and 
the iiiosi- rudimentary culture, has succeeded 'in 
penetrating to the uttermost comers of the world, 
and developed his innumerable languages and 
civilisations. 

Huxley took up the ehallenge in Ms address to 
the Geological ♦Socic.dy in IStlfi, and asked the 
|M^rtineiit c|uestion, “but is the earth nothing but' 
a. cooling iiii'iks dike a. hot w'uter jar B'lmh as is 
used In earriageH’ or 'a ghdie of sandstone’ ; He 
was able to point out' at least somf3 agemaes wdiich , 
might regenerate tlie eaiilis heat or <lelay ite loss, ' 

So ii is .fitting that the great physicist, who 
imposed a narrow Jiinit I o g(*ologiciil time, Hhould 
have preparcH.! the w-ay fc»r those w'ho have proved ' 
tlittt rile C!a-rrii possasses in Its radioactive sub- 
stances a dddden reserve’ capable of Biipplylng- a 
coiitiiiiioiJs reiTwiesceiice the energy wast«i by' 


The Earth Pulse 

The decline and early death to which Lord 
Kelvin’s dictum had condemned the earth, accord- 
ing so little with the vigour displayed in its geologi- 
cal story, is now transformed into a history of pro- 
longed though not perennial youth. It was for 
Joly, of whose work the extent, variety and fruit- 
fulness are scarcely yet fully appreciated, to take 
the next step and see in the release of radioactive 
energy a mechanism which could drive the pulse 
that geologists had so long felt, and that Suess 
had so brilliantly diagnosed. As Darwin found the 
missing word for Lyell, so Joly in his theory of 
thermal cycles has indicated the direction of search 
for a mechanism to actuate the rhythm of Suess. 

Ill Joly’s conception, the running down of the 
earth’s energy, though a continuous process, was, 
through the intervention of radioactivity, con- 
verted into a series' of cycles, during each of which 
relative movements of sea and land must occur ; 
downward movements of the continents, associated 
with: positive encroachments of the sea ; upward 
movement.s, with retreat of the sea, the formation 
of wide land masses, and the ridging of strata to 
form mountain ranges. Thus he forged a link that 
c30ukl unite the continental or epeirogenic move- 
ment wirii orogenic or mountain movement. 

■■ The visible parts of mountains and continents 
m well, as their lower' and hidden portions, or 
tooU , are made of .comparatively light rocks ' In 
■ order to stend up as they do, their roots must be 
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embedded in denser : matter, . in which ' they ‘float’ 
like icebergs in water.' A far larger, mass must 
exist below than is visible above, and the bigger 
the upstanding part the bigger the submerged 
root. Over the larger area of the ocean floor, on 
the other hand, the thickness of material of low 
density must be very slight, and the denser layer 
must come close to the surface. 


Thermal Cycles 

The study of earthquakes, to which the Seismo- 
logy Committee of the British Association has 
made outstanding contributions, has yielded, from 
the times taken in transmission of vibrations 
through the earth, the best information as to the 
nature and state of the interior. It has proved 
that the dense layer is solid at the present time. 
It is probably no coincidence that the earth is 
also but just recovering from what is possibly the 
greatest period of mountain building, if not the 
greatest negative movement of ocean retreat, that 
it has ever experienced. 

But solidity cannot be the permanent condition 
of the substratum. Heat is generated in it by its 
own radioactivity, but, according to the terms of 
the hypothesis, cannot escape, in consequence of 
the higher temperature generated in the contin- 
ental rocks which cover it. It is therefore retained 
in the substratum and stored as latent heat of 
liquefaction, so that, within a period which has 
been calculated approximately in millions of years, 
complete melting of the sub -crust must ensue. 

The resulting expansion of the liquefied stratum 
will have at least two effects of great importance 
to us. In the first place, the unexpanded superficial 
layers will be too small to fit the swelling interior. 
They will, therefore, suffer tension, greater on the 
ocean floor than on land, and cracking and rifting 
will occur, with intrusion and extrusion of molten 
rock. In the second place the continental masses, 
now truly floating in a substratum which has 
become fluid and less dense than before, will sink 
deeper into it, suffering displacement along the 
rift cracks or other planes of dislocation. As a 
result the ocean waters, unchanged in volume, 
must encroach on the edges of the continents, and 
spread farther and farther over their surfaces. 

Thus we have the mechanism which Suess vainly 
sought, causing positive movements of the oceans, 
their waters spreading over wide stretches of what 
was formerly continental land, and laying down 
as sediment upon it the marine stratified rocks 
which ' are our chief witness of the rhythmic 
advances of the sea. 

This condition, however, cannot be permanent, 
for by convection of the fluid basic substratum, 


supplemented by the influence of tides within it, 
and the slow westward tidal drag of the con- 
tinental masses towards and over what had been 
ocean floor, there will now be dissipation of its 
heat, mainly into the ocean waters, at a rate much 
faster than it has been or could be accumulated. 
Besolidifieation ensues, and again there are two 
main consequences. First, the stratum embedding 
their roots having now become more dense, the 
continental masses rise, and as they do so the 
ocean waters retreat from their margins and epi- 
continental seas, leaving bare as new land, made 
of the recently deposited sediments, the areas 
previously drowned. Secondly, the expanded 
crust, left insufficiently supported by the with- 
drawal of shrunken substratum, will suffer from 
severe tangential stress, and, on yielding, will 
wrinkle like the skin of a withering apple. The 
wrinkles will be mountain ranges, formed along 
lines of weakness such as those at continental 
margins ; and they will be piled up and elevated, 
to suffer from the intense erosion due to water 
action upon their exposed and upraised rocks. 

In this, again, we have a mechanism which 
supplies what was needed by Suess, and one, more- 
over, which secures the required relationship 
between continental and mountain movement, 
between the broader extensions of continental land 
and the growth of mountains with their volcanoes 
and earthquakes and the other concomitants of 
lateral thrust. 

Thus a thermal cycle may run its full course 
from the solid substratum, through a period of 
liquefaction accompanied by crustal tension, back 
to solidification and an era of lateral stress : and 
the stage is set for a new cycle. 

Prof. Arthur Holmes, in checking Joly’s calcula- 
tions, has concluded that the length of the cycles 
in a basic rock substratum should occupy 25-40 
million years, a period much too short to fit the 
major periods of mountain movement, as deter- 
mined by him from the radioactivity of minerals 
contained in the rocks. On this evidence the 
Alpine movement should date back 20-60 millions 
of years ago, the Hercynian 200-250 millions, and 
the Caledonian 350-375 million years. 

In a preliminary attempt to modify Joly’s 
hypothesis, Holmes postulated the occurrence of 
similar, but longer cycles (magmatic cycles) in a 
denser, ultra-basic layer underlying the basic one, 
the rhythm of which would be nearer to 150 million 
years. The shorter cycles due to the basic layer 
are held in part responsible for periods of minor 
disturbance, and also to account for the individual 
variations in effect, duration and intensity of the 
larger ones. Each of the later movements has also 
evidently been Hmited and conditioned by the 
results of foregoing ones, and especially by areas of 
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fnii'ture and w^ealineKH on one handj and by^ 
large ntablc^ iiuissc's composed of rocks intensely 
(‘orisolidaied, or already closely packed, on the 
otlicr. 

More receiitlx', Holmes lias developed the possi- 
bility tliid tJie loss of heat is raainly due to con- 
vcHdicjii ill the liquid Hiibstrata, and that convection 
irt I Ik‘ it^itdiiig cause of the drifting and other move- 
menis of the crust, and the disturbances that have 
ocfiirnd in it. He says : 


“Aitlioiigli the bypothesis involving sub-crustal 
€ 0 !na,*c‘tion ciirrentH cannot be regarded as estab- 
lishcMi, it is cm(‘oiiragi!ig to fiinl that it is consistent' 
with a wi<h^ ranges of geological and geophyvsieal 
data. Moreovm*, it, is by no means independent of 
the best feat'Ures of I lie other hy|K>theses. It- 
reqijirc\M the lo(‘a! operation of thermal cycles 
within t-he crust, and it necessarily involves con- 
traei'ion in regions wdiere crustal cooling takes 
place. It is sufficiently complex to match the 
astonisliiiig complexities of geological history,- and 
sufficient startling to stimulate research in many 
directions*’. 


The phenomena are difficult to disentangle as 
the number of oj^erating causes has been so great 
and many of them a.re not fully understood. But, 
underlying them all there is unquestionably the 
pulse witliin pulse which Siiess saw, and of which 
Joly pointed the way to explanation. 

The view a-t whicli we ha-ve arrived is neithe^r 
strictly unifonnitarian nor strictly catastrophic,, 
but tiikes the lH‘Kt from (‘a«*h hypothesis. As Lyell 
showe«I, most, of tlie phenomena of geology can be 
iiiat«bed sornewfim^ anrl smmdirne on the earth 
of to-flay ; but it. w'ould ayqK‘ar that they have 
varied in ])Iact‘, intensity, |)hase and time. And, 
as was driven to a(*eept evolution to explain 
the history of life on tlie earth, so ra.ust we emplo}" 
the same wurd to exjiress the life-processes 
of the earth Itself, as was suggested by 
Huxley in 18159 and strongly advocated by Soilas 
ill 1883. 


The Atlantic and Pacific Oceans 


The contrast in outline and structure between 
the At.L'iiitic a,nd Pmuffici Oceans had long been 
noted ■whmi Siiess formulated and used the diiffer- 
enees as the basis of his elas.sifieation. 

The Pacilic* is bonncleii everywhere by steep 
HlopcH, rising abFU]dl3’ from })rokmml ocean depths 
fo lofty IuikIs crowned with mountain, ranges, 
parallel to ils sheaves and siirnmnding its whole 
afiui. On the American side the eoast range is 
contimitHi by Hie Andes. On the Asiatic side 
ehidns of mountainous peninsulas and islands, 
Bepariited from the continent by shallow inland 


seas, extend in festoons from Kamchatka and 
Japan to the East Indies, eastern Australia and 
New Zealand. This mountain ring, as Charles 
Lapworth said, “is ablaze with volcanoes and 
creeping with earthquakes”, testifying that it has 
been recently formed and is still unfinished. 

The Atlantic Ocean, on the other hand, is not 
bordered with continuous ranges, but breaks across 
them all : the Scottish and Welsh ranges, the 
Armorican range, the continuation of the Pyrenees 
and Atlas ; and, on the American side, the uplands 
of Labrador, Newfoundland and the eastern States, v. 
and the hill ranges of Guiana and Brazil. The 
Atlantic is in disconformity with the grain of 
the land, while the Pacific conforms with it. 
The Pacific has the rock-folds of its ranges 
breaking like ocean waves towards it as though 
the land were being driven by pressure to advance ^ 
upon it, while the Atlantic recalls the effects of?, 
fracture under tension. 

The middle and southern edges of the Atlantic, . 
however, agree to some extent with the Pacific ' 
type. The Caribbean Sea, with the Antilles andj 
the rest of its border girdle, recalls the similar 
structure of the Mediterranean, as it stretches 
eastwards, with breaks, to the East Indian Archi- 
pelago ; while the Andes are continued to Ant- 
arctica in a sweeping curve of islands. The rest 
of the Indian Ocean is of Atlantic type, as seen 
in the shores of eastern Africa and western 
Australia. 




i 




Continental Drift 


Another feature of the Atlantic is the parallelism 
of much of its eastern and vrestern coasts, the 
meaning of which has often attracted the specula- 
tions of geologists and geographers. With a little 
stretch of the imagination, and some ingenuity and 
elasticity of adjustment, plans or , maps of the 
opposite sides may be fitted fairly closely, par- 
ticularly if we plot and assemble the real edges 
of the continents, the steep slopes which divide 
the ^shelves’ on which they stand from the ocean 
depths. This has suggested the possibility that the 
two sides may once have been united, and have 
since broken and drifted apart until they are now 
separated by the ocean. 

This view, outlined by others, has been em- 
phasised by Wegener and dealt with, by hi to in 
full detail in his work on “The Origin of Continents 
and Oceans”, and it now plays aTeadiiig part in i 
what is known as the Wegener theory -of - conti- 
nentai drift. The : hypothesis is supported by the'- 
close resemblances in the rocks and fossils of many; 
ages in western Europe and Britain to those of 
eastern North America ; by community of the 
structures by : which these rocks are affected ; and| 
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by the strong likeness exhibited by the living 
animals and plants on the two sides, so that they 
can only be referred to a single biological and 
distributional unit, the Palsearctic region. ' 

The hypothesis, however, did not stop at this ; 
and in the South Atlantic and certain other areas 
Wegener and Ms followers have also given good 
reasons for believing that continental masses, once 
eontinuous, have drifted apart. 

Broad areas in southern Africa are built of 
rocks known as the Karroo Formation, of which 
the lower part, of late Carboniferous age, is 
.characterised especially by species of the' strange 
fern -like fossil plants Glossopteris and Ganga- 
.m^opteris., .Associated, with,, them are, ■. peculiar 
groups of fossil shells and fpssil amphibia and 
reptiles. Similar rocks, with similar associations 
and contents, in Peninsular India have been 
named the Gondwana Formation. Comparable 
formations also occupy large regions in Australia, 
Tasmania and New Zealand, in Madagascar, in 
the Falkland Islands and Brazil, and in Antarctica. 

The correspondence between these areas is so 
close that Suess supposed they must at that date 
have been connected together by ia.nds, now sunk 
beneath the sea, and he named the continent thus 
formed Gondwanaland after the Indian occurrences. 
The break-up of this land can be followed from a 
study of the rocks, and it was a slow process, its 
steps occupying much of Mesozoic time. Dr. A. L. 
du ToiCs comparison of South African rocks with 
those of Brazil and elsewhere in South America 
favours even a closer union than this between the 
units now scattered.' 

One of the most remarkable features shown by 
these rocks in all the areas mentioned, but to 
varying extents, is the presence of conglomerates 
made of far-travelled boulders, scratched like those 
borne by the modern ice-sheets of Greenland and 
the Antarctic, associated with other deposits of a 
glacial nature, and often resting upon t3i"pical 
glaciated surfaces. There is no possible escape from 
the conclusion that these areas, now situated in 
or near the tropics, suffered an intense glaciation. 
This was not a case of mere alpine glaciers, for 
the land was of low relief and not far removed from 
■sea-level, but of extensive ice-sheets on a far 
larger scale than the -,, glaciation of the northern 
parts of the New and Old' Worlds- in the Pleistocene 
Ice Age. I have never seen any geological evidence 
more impressive or convincing than that displayed 
at Nooitgedacht, near- Kimberle}^ ; .while the 
illustrations and other evidence published by 
David and Howchin from Australia are equally 
striking. 

Du Toitk work on these glacial deposits brings 
out two remarkable facts ; first, that the move- 
ment of the ice was southerly, pole -ward and away. 


from the equator, the opposite to what would be 
expected and to the direction of the Pleistocene 
ice-movement ; secondly, that the ice in Natal 
invaded the land from what is now sea to the north- 
east. 

When it is realised that at this period there is 
no evidence of glacial action in northern Europe 
or America, but a climate in which grew the 
vegetation that formed the coal seams of our Coal 
Measures, it is clear that we are not dealing with 
any general refrigeration of the globe, even if that 
wonld produce such widespread glaciation : we are 
face to face with a special glaciation of Gond- 
wanaland. 

On both sides of the Atlantic these glacial 
episodes in Carboniferous times were followed by 
dr^^ and desert climates in Triassic time, and these 
violent volcanic outbursts. Nor are the rocks 
alike only in mode of formation : the structures 
by which they are traversed correspond ; while 
even in details there is remarkable agreement, as 
in the peculiar manganese deposits, and the occur- 
rence of diamonds in ‘pipes’ of igneous rock, both 
east and west of the Ocean. 

Rather than face the difficulties presented by 
the subsidence of lands connecting the severed 
portions of Gondwanaland, as pictured by Suess, 
Wegener has preferred— and in this he is supported 
by Du Toit and many other geologists— to bring 
into contact these severed parts, which could be 
fitted together as nearly as might be expected, 
considering the dates of severance. Du Toit’s map 
of the period places South America to the west 
and south of South Africa, Madagascar and India 
to the east, Antarctica to the south, and Australia, 
farther to the south-east. Such a grouping would 
form a continent much less wide in extent than 
that envisaged by Suess, and would offer some 
explanation of the more remarkable features of 
the glaciation in the several areas, as well as the 
problems of the rocks, fossils and structures 
involved. 

In its application to the geology of Gondwana- 
land the modified hypothesis of Wegener cuts a 
Gordian knot ; but it still leaves a great climatal 
difficulty, unless we take his further step and con- 
ceive that at this date the terrestrial south pole 
was situated within Gondwanaland. No shift in 
the axis on which the earth rotates would, of 
course, be possible, nor is it postulated : only a 
drifting at that date of continental land across the 
pole. 

If a hypothesis of drift be admitted for Gond- 
wanaland, it would be illogical to deny its applica- 
tion to other regions, including the north Atlantic. 
I have- already mentioned some facts in its favour. 
Others are the resemblances of ail sedimentary 
rocks on the two sides from the Cambrian to the 
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OrfiovidaB, and from the Devonian to the Trias ; 
the links between the structures of the land, - as, 
for example, between Ireland and Newfoundland ; 
and the instance given by Prof. E/B., Bailey -in 
his address to Section C in 1928. As Bailey then 
pointed out, the great Caledonian range which 
crosses Scotland, northern England and Wales 
from north-east to south-west on its course from 
Scandinavia is affected and displaced by the east 
to west Armorican (Hercynian) chain extending 
across from Brittany to South Wales, . , “The 
crossing of the chains, begun in the British Isles, 
is completed in New England'' ; and from here the 
Arinoric.an structure continues its westerly course. 
This is where it should cross if the continent of 
North Americ*a w^ere brought back across the 
Atlantic and placed in the position which, accord- 
ing to Wegener, it would fit into in the European 
coast ! Can the Pilgrim Fathers have ever dreamed 
of such a link between the Old England and the 
New ? ■ 

The hypothesis of continental drift gave rich 
promise of solving so many difficult problems that 
it was hailed by many classes of investigators 
almost as a panacea. Geographers have seen in it 
an explanation of the forms of continents and the 
position of |)eninsulas, islands and mountains ; 
meteorologists have found it the solution of some 
of the problems of past climates and their anomalies 
of distri])ution over the world ; biologists hope to 
get help with the intense complexities in the dis- 
tribution of forms of life and many strange facts 
in migration, and palaeontologists with similar 
difiicultios among the ancient faunas and floras as 
revealed by their fo.ssil remains ; geodesists have 
weh'omed escape from the rising and sinking of 
the crust, so difficult to reconcile with the demands 
of isostatic equilibrium ; and it has been already 
stated that drift forms a vital factor in Joly’s 
.thermal cycles. . 

But there has bee,ii no lack of criticism in all 
these directions. It has been assailed on one hand 
for the detail attempted in its geographical restor- 
ations, and on the other hand for its vagueness. 
Prof. Sehiichert quotes Termier as saying that it 
is “a beautiful dream, the dream of a great poet. 
One tries to embrace it, and finds that he has in 
his arms but a little vapour or smoke : it is at the 
same time alluring and intangible". It has been 
objected that “no jfiaiisible explanation of the 
ineehaiiieH involved has been offered""; that the 
continental <^o!iiiexlons postulated present by no 
means so close a match, when fitted together, as' 
has been claiiricd, in the structure or the nature 
of either igneous or sedimentary rocks that there' 
is good evidence of extensive vertical movements 
in recent earthquakes, in the accumulation of 
tremendous thicknesses of sediment indicative of. 


shallow- water from base to summit, and in the 
growth of coral reefs ; that Central America and 
the Mediterranean are a difficult obstacle ; and 
that the known distribution of the Karroo fossil 
reptiles is not by any means what the hypothesis 
demands. 

If the idea of drift be accepted, it cannot be re- 
garded as a royal road out of all our difficulties, nor 
can it be the only form of earth-movement to be 
reckoned with. The late J. W. Gregory, whose life 
was sacrificed to geological discovery, studied 
exhaustively the geological history of the Atlantic 
and Pacific Oceans, both as revealed by the sedi- 
mentary rocks and fossils on their borders, and by 
the distribution of life to-day. He found that, 
according to our present knowledge, in the two 
oceans, facilities for migration have fluctuated 
from time to time, periods of great community of 
organisms alternating with periods of diversity. 
Again, at some times connexion seems to have 
been established north of the equator, at others to 
the south ; and we cannot ignore the possibility 
of migration across polar lands or seas when 
terrestrial climates have differed from the present. 
The facts of life distribution are far too complex 
to be explained by any single period of connexion 
followed by a definite breaking apart, even if that 
took place by stages. Mr A Eeid, too, has pointed 
out that resemblances between the Tertiary floras 
of America and Europe actually increased at the J 
time when the Atlantic should have been widening. ^ 
Unless continental drift has been a more com- 
plicated process than anyone has yet conceived, 
it seems impossible to escape from some form of 
the land bridges’ of the older naturalists : 

“Air-roads over islands lost — 

Ages since ’neath Ocean lost — " 

We have no right to expect greater simplicity in 
the life of a planet than in that of an organism. 

As the question of drift must in the last appeal ,, 
be one of fact, it is not unnaturally expected that 
the real answer will come from measurements of 
longitude and latitude with greater exactness and 
over periods longer than has yet been possible. 
None of the measurements hitherto made has 
indicated variations greater than the limits of 
errors of observation. Two things, however, may 
militate against a definite answer from this source. 
Many parts of the crust, .such as the shield-like 
masses of Archaean rock, may have completed their 
movement, or be now moving so slowly that the 
movement cannot be measured. Careful selection 
of locality is essential, and at present we have 
little guidance. Also, as the displacement of crust 
must be dependent on the condition of its sub- 
stratum, it will be a periodic phenomenon and the 
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rate of moTement may ■ vary, mucli in time . Accord- 
ing' to the theory of thermal cycles' the' sub-crust' 
is at present solid, and may not permit of drift. 
Drift, according to Joiy and Holmes, is a cyclical 
phenomenon ; if present-day observations were to 
give a negative result they would not necessarily 
disprove , it., . 

The occurrence of recumbent rock-folds, and 
nearly horizontal slides or hiappes’ in mountain 
regions, gives positive proof that parts of the upper 
earth-crust have moved over the lower. In the 
North-west Highlands of Scotland, a shding of at 
least ten miles was proved by Peach and Horne, 
and in Scandinavia it amounts to sixty miles. For 
mountain packing as a whole the figures already 
given are far larger, while in Asia, Argand has 
stated that packing of more than 2,000 miles has 
occurred. Thus, when all is said and done, move- 
ments on a colossal scale are established facts, and 
the question of the future is how far we shall accept 
the scheme of drift due to Wegener, or one or other 
of the modifications of it. It is for us to watch and 
test all the data under our own observation, feeling 
sure that we shall have to adapt to our own case 
Galileo’s words “e pur si muove”. 

Rock Folding and Mountain Birth 

Ever since it was realised that the inclination 
and folding of rocks must be attributed to lateral 
or tangential stress and not solely to uplift, shrink- 
age of the interior of the earth from its crust has 
been accepted as the prime mover, and whichever 
of the current theories we adopt, we cannot deny 
the efficacy of so powerful a cause. 

The general course of events in the formation of 
a mountain range is fairly well known : the slow 
sinking of a downfold in the crust during long 
ages ; the filling of this with sediment pan passu 
with the sinking, and associated softening of the 
sub-crust due to accumulated heat ; the oncom- 
ing of lateral pressure causing wave-like folds in 
the sediments and the base on which they rest ; 
the crushing of folds together until, like water 
waves, they bend over and break by over-driving 
from above or, it may be, under-driving from 
below ; fracture of the compressed folds and the 
travelling forward for great distances of slivers or 
'nappes’ of rock, generally of small relative thick- 
ness but of great length and breadth, and sliding 
upon floors of crushed rock ; the outpouring and 
intrusion of igneous rocks, lubricating contacts and 
complicating the loading of the sediments ; meta- 
morphism of many of the rocks by crystallisation 
at elevated temperatures and under stress, with 
the development of a new and elaborate system of 
planes of re-orientation ^nd movement ; and 
elevation of the whole, either independently or by 


thickening with compression and piling up to bring 
about a fresh equilibrium. 

Such a course of events would be brought about 
by lateral pressure developed during the consolid- 
ation phase of each of the thermal or magmatic 
cycles. At each period of their building, moun- 
tains have arisen along lines of weakness in the 
crust, especially coast lines and the steep slopes 
marking the limits between continents and ocean 
basins. This is consistent with Joly’s theory that 
the thrust of ocean beds against land margins is 
the cause. 

The advocates of continental drift point to the 
siting of ranges across the paths along which the 
drifting movement is supposed to have occurred, 
and they consider that the moving masses are 
responsible ; and indeed that the ridging and 
packing of the crust has in the end checked and 
stopped the movement. They note that the great 
western ranges of America occur in the path of any 
western drift of that continent, the Himalayas in 
the course of the postulated movement of India, 
the East Indies in front of Australia ; and that the 
Alpine ranges of Europe may be linked with the 
crushing of Africa towards the north. 

The 'nappes’ of rock, cut off from their origin 
and sliding for dozens of miles, are a constant source 
of wonder to all who have considered the mechanics 
of mountain formation. They are so thin as com- 
pared with their great length and breadth, that it 
seems impossible to imagine them moved by any 
force other than one which would make itself felt 
throughout their every particle. Such a force is 
gravitation, and it is of interest that some Alpine 
geologists and Dr. Harold Jeffreys have used it in 
explanation of them. Prof. R. A. Daly has also 
adopted gravitation on an even greater scale in 
his theory of continental sliding : and one cannot 
fail to notice the increasing use of the term 
‘crust-creep’ by those working on earth-movement. 

Is there no other force, comparable in its method 
of action to gravitation, but capable of producing 
movement of the earth- crust in a direction other 
than downhill ? Is it not possible, for example, 
that the tidal influence of the moon and sun, 
which is producing so much distortion of the solid 
earth that the ocean tides are less than they would 
be otherwise, and, dragging always in one direction, 
is slowing down the earth’s rotation, may exert 
permanent distorting influence on the solid earth 
itself ? May it not be that such a stress, if not 
sufficiently powerful to produce the greater dis- 
placements of continental drift and mountain 
building, may yet take advantage of structures of 
weakness produced by other causes, and itself con- 
tribute to the formation of nappes and to other 
movements of a nature at present unexplained ? 
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Geological Surveying ■ 

Our knowledge of geology has been gained by 
the survey of the rocks, the study of their struc- 
tures, and the delineation of both upon maps and 
seetioiiB. This work is being accomplished by 
geologists all over the world, and Great Britain and 
the Empire have contributed their full share. It 
is therefore opportune to note that there has just 
been celebrated the centenary of the Geological 
Survey of Britain and, with it, the opening, of the 
new Geological Mmseum at South Kensington. 

A century ago H. T. de la Beebe, one of the 
devoted band of pioneer workers then studying 
the geology of the country, offered to ''affix 
gc^ological colours to the new maps of Devon and 
Cbrnwair’ then in course of issue by the Ordnance 
Survey. His offer wus accepted, and, at his own 
expense aiul on his own feet, he carried out a 
geological survey of some 4,000 square miles. In 
1835 he was appointed to continue this task, with 
a small salary and a few assistants. Thus was 
started the first official geological survey, an 
example widely followed by other nations and 
dominions. De la Beche’s conception included 
also a Museum of economic and practical geology, 
a Library, a Record of Mines, for which he secured 
support from a strong committee of the British 
Association in 1838, and a School of Mines for the 
scientific and technical education of those to be 
mij}loyeil in the survey or exploitation of mineral 
resources. In tiu^se objects, and especially The 
last., h(‘ was warmly supported , by 'the Prince 
(.’onsort. -He lived to see his visions . all come 
true, as he collected round himself that wonderful 
hand of surveyors, investigators, waiters ■ and 
teachers, wliicb included such men as Playfair, 
Logan, R-amsay, Aveline, Jukes, Forbes,. Percy, 
Hooker, and Huxley, 

8ome of the schemes planned by de la Beche 
have budded off and grown into large and important 
entities, reiKleriiig conspicuous service to scientific 
record, education, and research. But the main 
duties of the Geological Survey remained with it, 
and have been carried on for a century. These are 
to ina|) the geology of the country on the largest 
jiraeti(*able scale, to describe and interpret the 
structure of flic land, to preserve, the evidence on 
which coTuhisiofis have l.ieen founded, and to 
iliiisirale for sfudents and , other workers ■ the 
geology of the ccuintry and its applications to . 
economics and industry. The broad detail ofthe' 
siiiictuic fd the whole country is now known, but 
nimdj new ivork must be done to keep abreast of 
or to lead geological thought. For example, the 
study of the cloak of \superficial deposits’, which 
iiim voxeT and conceal the structure of the more 
solid rocks below, is essential for the proper under- 


standing of soils and agriculture ; and a know- . 
ledge of the deep-seated geology of the country, 
which is often widely different from that nearer 
the surface and thus very difficult to interpret, is 
vital to the community for the successful location 
and working of coal and iron, and for tracing 
supplies of water and oil and other resources at 
depth. 

Evolution of ' Life 

Evolution of life on the earth has been by no 
means uniform ; there have been periods of waxing 
and waning which may be attributed to geograph- ^ 
ical, climatological, and biological influences. The 
development of large land areas, ranged longi- i 
tudinally or latitudinally, the invasion of epi- 
continental seas, the isolation of mediterraneans ■ 
or inland seas, the splitting of continental areas i 
into archipelagos or the reunion of islands into 
continuous land, the making of barriers by the 
rearing of mountain chains or the formation of 
straits or arms of the sea, the oncoming of desert 
or glacial climates ; all such factors and many 
others have been of importance in quickening or 
checking competition, and in accelerating or 
retarding the evolntion of life, 

Probably, however, even greater effects have | j 
followed the interaction of groups of biological f 
.changes on one another. As an example I might ; 
recall Starkie Gardner’s estimate of the results i 
following upon the first appearance of grasses in L 
the world. This seems to have been not earlier 
than Eocene, and probably late Eocene times. By 
the Oligocene they had made good their hold, 
peculiarities in their growth and structure enabling 
them to compete with the other vegetation that 
then existed ; and gradually they spread over 
huge areas of the earth’s surface, formerly occupied 
by marsh, scrub and forest. They have, . as 
Riiskin says, "a very little strength ... and a 
few^ delicate long lines meeting at a point . , . 
made, as it seems, only to be trodden on to-day, 
and to-morrow to be cast into the oven” ; but,^^^^^^^ 
through their easy growth, their disregard of 
trampling and grazing, and by reason of the 
nourishment concentrated in their seeds, they 
provided an ideal and plentiful source of food. 

On the establishment of the grasses, we find 
that groups of animals, which had previously 
browsed on shrubs and trees, adopted Them, with 
consequent alterations and adaptations in their 
teeth and other bodily structures. To follow their 
food from over -grazed or sun-scorched regions they 
required to be able to migrate easily and quickly, 
and it was essential for them To discard sedentary 
defence and to flee from threatened danger. Such 
defence as was possible with heels, teeth or horns 
they retained ; but the dominant modifications in 
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their organisation were in the direction of speed as 
their vital need. 

Side hy side with this development, and in 
answer to increasing nnmhers, came bigger, 
stronger and speedier carnivores, to feed on prey 
now so much more abundant, but more difficult 
to catch. The answer of the grass-feeders, with 
their specialised hoofs, teeth and bones, better 
suited to flight than fight, was to seek safety in 
numbers, and thus develop the herd instinct, with 
its necessity for leadership and discipline ; but 
this, in turn, provoked a like rejoinder from some 
types of . their enemies. ' 

When it is remembered how much of the meat 
and drink and life of mankind is bound up with 
the grasses, including . wheat, maize, millet and 
other, grains, sugar-cane, rice and bamboo, we must 
realise how close is his link with the development 
Just outlined. Practically his whole food supply 
is provided by them, either directly by the agri- 
culturist who grows little else but grasses, or 
indirectly by the herdsman whose domestic 
animals are fed chiefly on the same food. Nor 
must we forget that almost every one of our 
domesticated animals has been derived from the 
gregarious types just mentioned, which have 
accepted the leadership of man in place of that of 
their own species. 

It is perhaps not too much to say that the 
magnifi.cent outburst of energy put out by the 
earth in the erection of the Alps, Andes and 
Himalayas in Tertiary times, was trivial, in its 
influence for man’s advent and his successful 
occupation of the earth in comparison with the 
gentle but insidious growth of “mere unconquer- 
able grass'” and its green carpet of “wise turf”, 
which in some form clothes by far the greater part 
of theJand of the globe. 

Development of Brain 

The kind of developmental reaction of which 
this is but a single example must clearly have 
had influence on bodily features other than bones 
and horns, teeth and claws, speed and strength ; 
and one of the most striking has been on intellect- 
ual development and the size and shape of brain. 

We do not, ' and perhaps can never, know ■ the 
quality of the material of which the brains" of 
fossil creatures was made, for we have no instru- 
ment to pierce the veil of time as the spectroscope 
has penetrated the abysm of space. But we are 
even now learning something about their shapes 
and convolutions, and more about their mass in 
its relation to the size of the bodies controlled ; . 
from the time of the earliest Ordovician fishes, 
through the history of the amphibia, reptiles, birds 
and mammals, up tO' man himself. 


The brain of those gigantic if somewhat gro- 
tesque reptiles the dinosaurs, the tyrants of 
Mesozoic time, was relatively tiny. In Diplodocm, 
80 feet in length and 20 tons in weight, the brain 
was about the size of a large hen’s egg. It is true 
that there was a big supplementary sacral ganglion 
which may have taken chief charge of locomotion 
and helped to secure co-ordination throughout 
the hinder part of its huge length and bulk ; but 
of true brain there was not more than a quarter 
of an ounce to control each ton of body and limb ; 
and we begin to understand why they lost the 
lordship of creation. 

The proportion of brain to body improved in 
those reptiles which took to flying, possibly 
in relation to their acquisition of warm blood, 
and in the birds evolved from reptiles ; but it 
is only in mammals that a marked advance m 
seen. Here the brain of UinfMherimn, a great 
rhinoceros-like animal of Eocene date, weighing 
2 tons, was about the size of that of a dog. This 
proportion of half a pound of brain to each ton 
of body shows how far the mammals had gone, 
and still had to go. A twelve-stone man of the 
present day has about 3| pounds of brain— an 
amount not far short of half a hundredweight 
per ton. 

Even though we can know nothing of its material 
this steadfast growth in the guiding principle, 
through the millions of centuries that have gone 
to its development, is surely one of the i most 
remarkable conclusions that we owe to geology. 
Of all the wonders of the universe of which , we 
have present knowledge, from the electron to the 
atom, from the virus and bacillus to the oak and 
the elephant, from the tiniest meteor to the most- 
magnificent nebula, surely there is nothing to 
surpass the brain of man. An instrument capable 
of controlling every thought and action of the 
human body, the most intricate and efficient piece 
of mechanism ever devised ; of piercing the 
secrets and defining the laws of Nature ; of 
recording and recalling every adventure of the 
individual from his cradle to his grave ; of inspir- 
ing or of ruling great masses of mankind ; of 
producing all the gems of speech and song, of 
poetry and art, that adorn the world, all the 
thoughts of philosophy and all the triumphs of 
imagination and insight : it is indeed the greatest 
marvel of all. ^ 

When we contemplate the time and energy, the 
sacrifice and devotion, that this evolution has 
cost, we must feel that we are still far from the 
end of this mighty purpose : that we can con- 
fidently look forward to the further advance which 
alone could justify the design and skill lavished 
on this great task throughout the golden ages that 
have gone. 
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Summaries of Addresses of Presidents of Sections* 


The Story of Isotopes 

I N his presidential address to Section A (Mathe- 
matical and Physical Sciences), Dr. F. W. 
Aston says that the isotope chapter in the history 
of science contains much to interest the philosopher 
and offers many illustrations of that interplay 
of theory and experiment by which advance takes 
place. The postulate of Dalton that atoms of the 
same element are equal in weight was practically 
undisputed for more than a hundred years. It 
was correctly preferred to the alternative hypo- 
thesis of Prout. Early objections to the postulate 
were founded upon inaccurate data, and it was 
only disproved after the discovery of radioactivity . 

Soddy’s hypothesis of isotopes’ was at first 
strongly resisted. Satisfactory proof of it from 
radioactive evidence could only be obtained in 
the case of lead, and this was established by 
chemical results during the War. The possibility 
that it could be applied to elements in general 
was first suggested by the twin parabolas of neon, 
and was proved by the results of the mass- 
spectrograph. The first of these instruments 
show'ed that neon and chlorine each consisted of 
two isotopes, that krypton had six, and other 
elements even more. By its means the ‘whole 
number rule' of atomic mass was established and 
some fifty elements analysed. The difficulties of 
obtaining the rays for analysis varies enormously 
from element to element, but during the past 
fifteen years, knowledge of the isotopic constitu- 
tion of the elements has become very complete. 
A year ago, data on all but four had been obtained, 
and since then the rays of three of these, produced 
by a new method, have been analysed by Dempster. 
Iridium is the only one now left. In all, some .259 
stable isotopes are known. Elements of odd' 
atomic number do not in general have more than 
two componente but even elements are not so 
limited, the most complex, tin, having eleven. 

One of the most astonishing results is that for 
practically every natural number up to 210 a 
stable atom is known. The determination of the 
relative abundance of isotopes in an element 
enables it« atomh? weiglit to be calculated. This’ 
lias been clone for nearly all the elements, giving 
valuable checks on the results obtained by 
chemical means. 

The most important work now going on in this 
field is the measurement of the Isotopic 
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weights' of atoms. In recent years the accuracy 
has approached 1 in 10,000, but for theoretical 
considerations of nuclear structure and artificial 
transmutation even greater accuracy is desired. 
The first value obtained for the isotopic weight of 
hydrogen and the subsequent discovery of the 
heavy isotopes of oxygen suggested that hydrogen 
had a heavy isotope. This was discovered by 
Urey and called deuterium. It cannot be treated 
as a normal isotope, for its exceptional difference 
in mass enables it to be separated in a pure state. 
It has recently been used in the mass-spectrograph 
to give a more direct and reliable measurement of 
the isotopic weight of ordinary hydrogen, with 
the paradoxical result of removing the very 
discrepancy which led to its discovery. 


Molecular Structure of Carbohydrates 

pROF. W. N. HAWORTH’S presidential 

^ address to Section B (Chemistry) deals 
with the molecular structure of carbohydrates. 
Ten years have elapsed since the structural inodeLi 
of glucose was first presented as the six-atom ring I 
form, an observation communicated to Natitbe in ' 
1925. This model now can be regarded as the 
unit of the carbohydrates cellulose, starch and 
glycogen. At the outset it was essential to in- 
vestigate the mode of union of pairs of glucose units 
which occur in cellobiose and maltose, the bioses 
to which cellulose and starch give rise by graded 
breakdown processes. This occurs through the 
groups at the first carbon atom in one residue and 
the fourth carbon atom in a second residue, which 
furnish the oxygen bond uniting two glucose units 
in these bioses. The spatial disposition of this 
bond provides the reason for the different iden- 
tities of starch and cellulose. In other carbo- 
hydrates the linking follows a different choice. 

Investigations have demonstrated how cello- 
biose units are united in a continuous chain in 
cellulose, and how maltose units are assembled in 
starch. The chain lengths of these and other 
representative carbohydrates have been deter- 
mined by the chemical assay of one of the terminal 
groups in the fully methylated polysaccharides. 

A distinction is drawn between the chemical 
molecule, representing the assembly of glucose units 
by principal valencies, and the physical aggregate, 
which has much larger dimensions. Starch has 
a molecular weight of about 4000-5000, but this 
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chemical uiiit is capable of undergoing very con- 
siderable molecular aggregation, and these physical 
aggregates are undoubtedly very complex. Prob- 
ably the same kind of interpretation should be 
applied also to cellulose. The aggregation of the 
chemical unit consisting of about two hundred 
glucose units may proceed to very great lengths 
of chain by co-ordination, and there is no doubt 
that the physical unit of cellulose is dimensionally 
very large. In this connexion lichenin has been 
simultaneously studied and its chain length deter- 
mined, Its relationship to cellulose is similar to 
'that between glycogen and starch. 

Glycogen has a chemical molecule represented 
by a chain of twelve to eighteen a-glucopyranose 
units. This is smaller than that of vegetable 
starch, and the tendency to undergo molecular 
aggregation is not nearly so marked. Investigation 
of many degraded forms of starch representing 
different chain lengths has proved of service in 
the study of this problem. 

New carbohydrates prepared artificially by the 
aid of moulds acting on glucose have resulted in 
the discovery of new modes of linking of hexose 
units. The chain length of several of these repre- 
sentatives is short and corresponds to about ten 
hexose residues. A new polysaccharide from grass, 
a ievan, is found to be composed of ten fructose 
members united through positions 2 and 6, 
whereas inulin consists of about thirty fructo- 
furanose units united through the positions 1 and 2. 

Considerable interest is attached to investiga- 
tions on the constitution of gums. A derivative 
of gum arabic is shown to possess properties 
resembling the specific polysaccharide of type III 
pneumococcus serum. Nothing could be more 
important than the development of the more 
recent discoveries of polysaccharides possessing 
immunological functions. A knowledge of their 
composition, properties and intimate structure 
will be of immense service to medicine. 


Geological Research on Coal 

S PEAKING of the state of knowledge at the 
commencement of this century regarding 
the real nature of coal, Prof. H. G. A. Hickling in 
his presidential address to Section C (Geology) 
says that it was a remarkable example of the 
tendency of research to pass over 'common’ 
things, and also a striking illustration of the 
limitations of mere description to convey effective 
impressions of unfamiliar objects. A review of the 
writings of^ various earlier investigators of the 
last century in the light of present-day knowledge 
shows that, in their attempts to examine the 
structure of coal under the microscope, they had 


seen many of the features which have been revealed 
by the work of the past thirty years ; but, on 
account of lack of effective illustration, and as a 
result of their inability to give correct interpre- 
tations of much of what they saw, their observa- 
tions bore little fruit. Coal was still regarded as 
essentially one substance, and there was no sound 
basis for a classification of the different varieties, 
the existence of which the coal-user had perforce 
to recognise. 

Kecent work has brought vividly to light the 
fact that every piece of coal is a complex agglomer- 
ation of many different types of plant material ; 
of the residues of wood and cellulose and proteins ; 
of resins, waxes, gums and other substances. The 
development of microscopic technique has made 
it possible to show that almost the whole of the 
coal consists of larger or smaller plant fragments 
the original component materials of which still 
exist as discrete masses retaining their original 
forms, however much or little their ultimate 
compositions may have been severally modified. 
The microscope reveals, further, that while every 
coal is an aggregate, the ingredients differ widely 
in character and in proportions in different seams, 
and in different portions of the same seam. Modern 
research makes it increasingly clear that the 
problem of the classification of coals is twofold ; 
to divide up the coals according to the nature of 
the original aggregates of plant debris from which 
each was formed ; and, secondly, to determine 
the nature and extent of the chemical alteration 
which the aggregate has suffered after its entomb- 
ment in the earth. The former determines the 
tyjpe of coal ; the latter, its rank. Its economic 
qualities depend on both. 

Hitherto, chemical examination of coal has 
been almost entirely confined to analysis of the 
whole mass, so that variations of composition due 
to type and rank respectively have not been dis- 
tinguished ; and the order which emerges from 
comparison of the analyses results only from the 
fact that, in the more common coals, the general 
constitution of the aggregate of plant debris is 
comparatively constant. The outstanding differ- 
ences are consequently those due to rank. 
Extended study of the distribution of rank in its 
relation to the relative depth of different seams, 
and of the changes of rank exhibited by the 
various seams as they are traced through the coal- 
fields, is making it increasingly clear that these 
changes are the result of varying temperatures 
and pressures to which the coals have been sub- 
jected in the earth’s crust. Coal is far more 
sensitive to such changes than any other rock, 
and may well come in future to serve as the most 
delicate earth thermometer. Not only for such 
applications to purely scientific ends, however. 
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but also equaliy to provide the knowledge on 
which we must base any sound practice for the 
most effective utilisation of coal, it is essential to 
undertake a far more fundamental study of this 
mineral, and in particular to investigate separately 
the many components of the coal aggregate. 


The Species Problem 

M ainly from a study of the water-beetles, 
Prof. F, Balfoiir-Browne has come to 
some conclusions as to the origin of species by 
means of natural selection which he brings forward 
in his presidential address to Section D (Zoology). 
He points out that, although a struggle for 
existence undoubtedly occurs, choice also plays a 
part in the formation of different communities of 
water- beetles associated with different types of 
habitat, and tliat even localisation under particular 
climatic conditions is probably partly due to choice. 

Choice of a particular food-plant by certain 
individuals of a species may give rise to 
biological races, such, as are known to exist in 
Nature and can be produced artificially, and 
such races may be one source of origin of new 
species. In any group, species are variously 
related, some being very distinct while others 
form clusters and are difficult to distinguish. The 
clustered species are not usually members of the 
same (community and may perhaps be accounted 
for on the assumption that they originated as 
biological rac(^H, As to these clusters, there -seems 
to he no evidence that the distinctive characters 
are hereditary, and it seems possible that they 
are iner(*]y flue to the effect of environment upon 
each Hii(‘(*eedirig generation. 

The majority of the s]H?cies-characters bj^ which 
the water-beetles are separated are non-vital and 
cannot therefore have evolved through 'the action 
of natural selection. In some cases the structure 
is common to other groups but the function is 
flifferent. The. clubbed antennae found in Hydro- 
philida* have appeared several times in the 
f'oleoptera, but if they had been wiped out in all 
these other groups before the Hydrophilidae were 
first studied, we should <loubtless be describing 
them as sp^rially evolved in connexion with respira- 
tion ill these bfHdles. 

Among these species-characters it is possible to 
Inice wliid might be called stages in their evolution 
iiiiiiiirig through wfaile groups or families, suggest- 
ing tliat, Just as growth is a definite property of 
the organism, so (‘volution is an inherent property 
of the Hpecies, But the discoveries in connexion 
with chroiiKKScuiie (‘ontrol of characters suggest 
that possibly wliat has been described as ortho- 
genesis may be the result of .mutations caused by 


external stimuli or, if function can produce an 
alteration of structure, physiological activities 
may produce these lines of evolution on the 
assumption, still requiring proof, that acquired 
characters are inherited. The inheritance of 
acquired characters must also depend upon the 
ultimate effect of changes of habit, physiological 
activity and structure upon the germ-cell chromo- 
somes, so that the real struggle for existence seems 
to be in these latter, the first function of which is 
to see that like produces like, while external 
influences are perpetually endeavouring to prevent 
them carrying out their duty. 


Polar Research 

I N his presidential address to Section E (Geo- 
graphy) Prof. F, Debenham discusses ''Some 
Aspects of the Polar Regions”. In spite of an 
extensive literature on the exploration of the 
polar regions, there are few sources for* a general 
appreciation of their value to man. The economic 
aspect is perhaps the best known, since most 
expeditions of the past have been prompted to 
some extent by hopes of making discoveries which 
would ultimately return a profit. Several of the | 
earlier resources, however, were speedily exhausted I 
by the spirit of competition which ruled amongst 
the different nations. The disappearance of the 
arctic whale and the reduction in numbers of the 
fur seal are two instances of this. 

Among the potential values that yet remain to 
he exploited in the polar regions, there is the 
prospect of using them for air routes. Prof. 
Debenham urges caution as to acceptance of the 
exaggerated accounts of possible mineral wealth, 
especially in the x4.ntarctic. Although by analogy 
with other parts of the world there are doubtless 
valuable deposits of precious metals, the almost 
universal covering of ice prevents prospecting and 
would hinder mining operations. 

The economic aspects of the lands in high 
latitudes naturally lead to the subject of the 
national ownership of polar lands and the unusual 
conditions in which claims have to be made. In 
the Antarctic, in particular, there can be no 
occupation, and it seems that its place as a reason 
for territorial rights will have to be taken by 
exploration and, investigation. 

The polar regions are of interest as a field for 
adventure, and also, in the more accessible parts, 
as a resort for holidays. So far as Europe is con- 
cerned, however, the field is narrowed down to; : 
little more of the Arctic than the Svalbard (Spits-. 
bergen) group of islands. ,; Associated with this, 
aspect is another which may yet prove to be of 
greater value than any other. ■ - The polar regions, . ' 
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are, so far as disease is concerned, the most healthy 
segments of the earth’s surface. . This is due to 
the simple fact that most of the disease-bearing 
organisms cannot live throughout the year in the 
low temperatures typical, of those regions. It is 
reasonable to suppose that residence in those 
latitudes should be able to effect a cure for many 
of those diseases which depend on germs or are 
spread by infection. There have been some 
remarkable cases of complete cures from pul- 
monary affections in the case of members of 
expeditions. How far this would be true in the 
cases of actual patients remains to be proved. 
Medical faculties and foundations such as that of 
the Eockefeller Institute, whose business is the 
study of remedial medicine, are urged to endow 
and carry out research into these possibilities. 
There seems to be difficulty in securing endow- 
ment for stich an investigation, wffiich might be of 
permanent benefit to the sufferers of temperate 
lands, although there has been heavy expenditure 
of money on recent flights to the poles. 

Examining the value to science of research in 
the polar regions, Prof. Debenham is of opinion 
that probably the science of meteorology has most 
to gain from a continuance of such co-operative 
work as was carried out in 1882 and 1932, and he 
commends the natural inclination of young men 
to visit the polar regions in search of either adven- 
ture or results of scientific interest. 


Economic Nationalism and International 
Trade 

T he presidential address to Section F (Econ- 
omics and Statistics) by Prof, J. G. Smith 
discusses the problems created in the field of 
international trade by the great accentuation of 
economic nationalism which has taken place 
throughout the world owing to the trade depression 
ill the past five or six years. He points out that 
this policy of economic self-sufficiency is not a 
new one , and that there may be something to be 
•said for a moderate dose of it, especially in 
countries the history of whose economic develop- 
ment is different from that of Great Britain. 

There are two sets of broad influences to be 
considered which make for economic nationalism 
or autarchy : those due to the War and to the 
economic upheaval resulting from the War, and 
those due to what may be called long-term changes 
consequent on progress and on scientific invention 
applied to industry and to commerce. Among the 


of intricate machine tools, growth of technical 
education and wide distribution of electrical 
power, which enable new industries to be set up 
with equal prospects of success almost anywhere. 
Again, the vuhierability of modern large-scale 
rationalised industries causes a struggle for 
markets (in which Governments are necessarily 
involved) and high protection for the home market, 
which is the only one capable of effective control. 
Further, nationalism which originally had merely 
political aims has now changed its character and 
become largely an economic movement. Govern- 
ment control of the whole of economic activity 
exists already in the three totalitarian States of 
Europe ; and Government regulation is growing 
rapidly even in such liberal States as Prance 
and Great Britain ; while recent experience in 
the United States of America is very significant. 

The short-term influences due to the War and 
to the depression have reinforced powerfully these 
longer-term movements. Undue concern about the 
balance of trade, the exact significance of which is 
frequently misconceived, has led to curious con- 
sequences. Quotas, control of foreign exchange, 
prohibitions of imports, originally designed with 
one object, have been developed for other purposes. 
The general result has been a diminution in the 
volume of international trade which is felt es- 
pecially severely by a country in the position of 
Great Britain. It is probable that the desire on 
the part of Governments to exercise quantitative 
detailed control over foreign trade may disappear 
when the depression passes and that these short- 
term influences making for economic nationalism 
will lose their force ; but it is unlikely that 
freedom of international exchange will soon return. 

Prof. Smith considers the general policy most 
likely to help in the eradication of these more 
extreme influences and comes to the conclusion 
that, as they are due very largely to the instability 
of currencies and the unforeseen and violent 
movements of prices which always accompany 
unstable standards of value, the remedy is to be 
found in currency stabilisation. This, he considers, 
can only be attained by a return to a gold standard 
of some form or other. On the whole, he favours 
an early decision to link again with gold ; for the 
refusal to act soon will tend to accentuate the 
difficulties which will be encountered when post- 
ponement can no longer be avoided. 


Stability in Engineering 

latter are improvements in agricultural technique, TN his presidential address to Section G (En- 
whieh have removed the fears of food scarcity in gineermg), Mr. J. S. Wilson, a practising civil 
industriai areas that were once a dominant factor engineer, has chosen to discuss a branch of 
making for freedom of trade, and the development engineering to which he has devoted much of his 
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time. The word stability as applied to a struottire: j 
meansj in a general sense, strength and endurance. 
to resist the loads and forces to which the structure 
may be subjected. The loads and thrusts combined 
with the dead weight of the structure^ induce 
stresses and strains in the material of which it is 
built. The determination of these stresses and 
strains in the various members is a matter of 
calculation or applied mechanics. The maxi- 
mum stresses allowed in the members must be 
chosen to suit the characteristics of the material 
used. 

Thus there are two sides to all problems in 
stability. Great iwivanees in both have, been made 
during the last hundred years by the more ex- 
teiwled use of mathematics or applied mechanics, 
on one side and in the testing and improvement 
of materials and methods of construction on the 
.■ other. 

Three interesting episodes in the history of the 
subject are recalled. The first of these relates to 
the arch. Our knowledge of the stability of this 
form of structure was in a state of confusion up 
to the middle of the nineteenth century, when 
efforts to iuivance appear to have been more a 
matter of dialectics than of science or experiment. 
The sharp differences of opinion on principles of 
design on the part of , those who wrote with 
authority on the subject led engineers and archi- 
tects who actually built arches to take extra- 
ordinary pnMjauiions to ensure their stability. 
Refereme is made to Dr. Johnsoids views on the 
relative stfengtliH of semieirciular and elliptical 
arclieB. 

The of iineerl^ainty rf3garding the stability 

of masonry dams whi«:*h arose at the beginning of 
the century and the re-establishment of confidence 
in the methods of calculation previously accepted 
form the second episode. Experimental investiga- 
tions with the aid of india-rubber models on the 
distribution of stress in dams, which were carried 
out by the late Mr. William Gore aiidMr. Wilson, 
helped to clear up the uncertainty. 

The third relates to suspension bridges and the 
introduction, in 1.836, of Dredge’s patent taper 
chain principle of design. Designs on the new 
prineifila were very economical in the amount of 
iron nt^etled and those wlio advocated the adoption 
of the principle were powerful. The principle was 
fundanieiitaliy unsound and although it was criti- 
cised, engineers and applied mathematicians of 
the day were too uncertain, or commanded too 
little support, to l>e able to sliake confidence in it, 
and a large num!}er of bridges ’were built in Great' 
Britain and in India. The first ones had some 
margin of stability by good luck rather than design, 
but the later ones failed either before completion 
or soon after. 
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’ •.'EbKe three episodes reflect on the advances 
made jin our knowledge on the applied mechanics 5 
aide of the problem of stability. With regard to 
the permissible or working stress side, on which 
the more economical use of material depends,^, 
progress has not been so rapid. 


The Birthplace of Man 

S IR ARTHUR SMITH WOODWARD’S | 

presidential address to Section H ( Anthro- 1 
pology) is an account of recent progress in the? 
study of early man. Palaeontology and geology I 
contribute much to our understanding of prehistoric ' 
archaeology. It has long been recognised that the j 
earliest men of which traces have been found in 
Europe did not originate on this continent but 
were immigrants from some other region. It is 
therefore important to examine the numerous 
associated mammals to ascertain whence they 
came ; for most of these mammals seem also to 
have been immigrants to Europe just before or 
during the Pleistocene period when man began 
to live here, and they may give a clue to his 
origins. These mammals show that when theyl 
flourished in Europe, the only direct land com J 
munication with the rest of the world was throiiglrj| 
Asia. The supposed connexions with Africa by 
way of Sicily and Malta and by Gibraltar have 
now been disproved. New discoveries of fossil 
mammals in the caves of Palestine and Syria show 
that during the early half of the Pleistocene period, 
Asia and North Africa w^ere much more closely 
connected than they have been since. The explan- 
ation of the partial identity between the Pleisto- 
cene mammals of Africa and Europe is probably, 
therefore, that they had a common source in 
Asia. 

Although the succession of stone implements in 
Pleistocene deposits in Africa is nearly the same as 
that in Europe, there is no evidence so far that the 
oldest types were made by the same primitive men. 
It is, how^ever, now very doubtful whether the 
earliest tools in Kenya Colony were made by a 
modern race of men, as claimed by Dr. L. S. B. 
Leakey. The only fossil remains of man hitherto 
found in Africa seem to be related either to the 
surviving South African biishman or to the 
Australians. 

The only known fossil which suggests that 
Africa may have produced man is the immature 
skull of an ape from Taungs in Bechuanaland, 
which was named Australopithecus by Prof. 
Raymond Dart. Numerous teeth and jaws of 
apes related to the chimpanzee are now being 
found in the Miocene of south-east Africa ; but 
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teeth and jaws of apes, with perhaps still more 
human ' Characters:, are ■ ahnndant in the. Mio- 
Pliocene ' deposits ' of northern India. Indeed, the ' 
theory that man arose in central Asia from ground 
apes, which had been driven from the forests by 
the upheaval of the Himalayas, is still the best 
which has been proposed. 

Man had reached the stage of Homo sapiens 
before he crossed the narrow seas from Asia to 
Australia. The fossils H. wadjakensis and H. 

from Java, and some fossil skulls from 
South Africa seem to represent his forerunners on 
.the mainland., : ' 

H, sapiens, who had already learned the art of 
trimming stone by pressure flaking, seems to have 
been the first human immigrant to America by 
way of Bering Straits. Late palseolithic stone 
implements like those found in the Gobi desert 
were discovered last year in Alaska. Implements 
much like those of the Solutrean stage in Europe 
have now been found in several localities in the 
southern United States in association with extinct 
mammals of Pleistocene age. Human remains 
were first found directly associated with extinct 
mammals in South American caves by the Danish 
naturalist, P. W. Lund, whose centenary has just 
been celebrated by the scientific men of Brazil in 
Minas Geraes. 


The Pituitary Gland 

T he anatomical and physiological connexion 
between the pituitary and diencephalon 
form the subject of Prof. P. T. Herring’s presi- 
dential address to Section I (Physiology). The 
diencephalon itself is the site of integration of 
nervous impulses concerned in the regulation of 
many of the fundamental processes of life. The 
pituitary body is the only one of the diverse 
structures of the diencephalon which receives an 
accession of epithelium from an outside source — 
the buccal epithelium. These epithelial elements 
of the pituitary form one of the most important 
structures of the diencephalon. 

The pituitary body provides the brain with an 
armamentarium of hormones, which are secreted 
in several ways. Quite a large number of hormones 
are now allocated to the pituitary, and more may 
be discovered. Some of these exert their actions 
directly upon peripheral tissues through the blood 
stream ; others' act locally upon nervous mechan- 
isms in the hypothalamus. All are under the 
control of this part of the brain. 

From the anterior lobe are secreted hormones 
which stimulate growth and exercise a controlling 
influence over the gonads, thyroid, parathyroids, 
thymus, cortex of the suprarenais and the 


mammary glands . Some also influence metabolism 
especially of carbohydrate and fat. 

Pituitrin, an extract of the posterior lobe, has 
so far been separated into two fractions. One has 
a pressor effect. There are, however, anomalies 
in its action. It is also considered that the secre- 
tion of the posterior lobe is essential for the 
preservation of capillary tone. The other portion 
of pituitrin acts upon uterine muscle. The rela- 
tionship of the secretion of the posterior lobe 
to the metabolism of carbohydrate and of fat 
is still obscure. Many other activities of the 
posterior lobe have been described and postulated, 
but one may well question if all be normal 
functions. 

Nevertheless, one is compelled to conclude that 
the active principles of the pituitary are such as 
are necessary for the regulation of common and 
fundamental processes in the life of the animal. 
The diencephalon and pituitary body form a 
working unit, and have far-reaching importance 
in the control of fundamental physiological pro- 
cesses. It is probable that the pineal body is 
another part of the same mechanism, but its 
functions are still to be discovered. 


Personality and Age 

TN his presidential address to Section J (Psycho- 
^ logy) on this subject, Dr. LI. Wynn Jones 
directs attention to recent investigations with 
adult subjects. Most of the psychological measure- 
ments of the present century have been concerned 
with the mental traits of the child or the adolescent. 
Until recently, the later decades of human life had 
not been systematically sttidied. Adult popula- 
tions are relatively inaccessible, the selection of 
samples presents statistical difficulties, and it is 
not easy to differentiate between what is largely 
native and what is largely acquired. Nevertheless, 
by the use of questionnaires, introspections, bio- 
graphies, as well as various psychological tests, 
there has recently accumulated a mass of objective 
data concerning adults, resulting from the work of 
such investigators as Profs, Charlotte Biihler, 
Giese, Catherine and Walter R. Miles, Edward K. 
Strong, Terman, and Thorndike. 

In brief, the effect of age, as such, on the ability 
to learn and, indeed, on most psychological 
abilities, is much less than has been generally 
supposed, not only up to middle age but even up 
to old age. It is true that elderly individuals, who 
still consider their powers to be at their zenith, 
may be objects of pity, but still more so, it would 
seem, are those who consider their abilities to 
have deteriorated long before that is actually the 
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ease. 


Thorndike concluded that, in general, 
nobody under forty-five years of age should restrain 
himself from trying to learn anything because of 
a belief that he is too old to be able to learn it. 

example, the facts are in flat contradiction to 
the doctrine that childhood is the period when it 
is easiest to learn to read, write or understand the 
hearing of a language. Similarly, objective tests 
of various sensory and motor and also of the more 
intellectual .abilities .show that -the' differences 
between old and young are small in comparison 
with the differences within either group. 

Such findings have obvious applications to 
schemes of adult education or to the training of 
the unemployed. Ancient customs and opinions 
which had little scientific backing have in the past 
iriade it difficult for many of the unemployed to 
embark on any training for a new career. In 
industry it is especially important to obtain 
objective information regarding the handicaps of 
older workers. Age alone as a criterion for dis- 
placement or retirement is in many cases quite 
inadequate. 

The question of age also arises in athletics. The 
ability of a sprint runner, which demands maximum 
expenditure of energy per second, is probably at 
its best at about twenty-three or twenty-four years 
of age. The half-miler must also learn economy 
of effort and its proper distribution, and his 
ability is at its maximum a year or two later. 
Much later are the maxima in sports requiring 
not. only economy of effort but also the technique 
wbich only comes after long, experience. Thus 
the median age of batsmen who have exceeded 
3,(100 runs in a season is 34*5 . years ; and the 
forty golfers who lieaded the Open Championship 
list in 1934 show a median of thirty -five years. 

There are certain theoretical implications of 
these observations. Now that factorial analysis 
Is proving so potent a method in psychology, it 
becomes necessary to study age in relation to ' 
j)ersonality more systeiiiaticaliy. This will deter- 
mine the relative importance of the various unitary ' 
traits at different stages of life, and this, in turn, 
will lead to a fuller psychological interpretation 
of the traits themselves. 


successful, the breeding of disease-resistant varieties 
cannot be looked upon as a panacea for the elimina- 
tion of disease : great difficulties are sometimes 
experienced in building up these types, especially 
on account of the several diseases to which most 
crop plants are liable and the close linkage which 
often exists between a valuable quality and 
susceptibility to a particular disease ; furthermore, 
progress along these lines with arborescent plants 
is necessarily slow. On the other hand, certain 
diseases ; can be effectively controlled either by 
paying due attention to environmental conditions 
which favour the host at the expense of the para- 
site, by the eradication of the sources of infection 
in accordance with the principles of plant sanita- 
tion, or by fungicidal treatment. 

The influence of environment on the establish- 
ment of disease in plants is of outstanding import- 
ance. Environmental conditions which are most 
beneficial to the host frequently prevent attack 
by weak parasites. With fungi such as the rusts 
and downy mildews, however, optimum conditions 
for the host are often equally favourable to the 
parasite. 

Much progress has recently been made in the 
study of the epidemiology of certain parasitic 
diseases, that is, the distribution in space and time i 
of the causative micro-organisms which develop 
epidemically under favourable conditions. Eor 
example, in North America, Australia and India, 
an almost complete explanation is now available 
of the manner in which epidemics of black rust 
of cereals {Puccinia graminis) arise. 

There are many physiologic or biologic forms 
within single species of parasitic fungi, especially 
in the rusts, a state of affairs which may greatly 
complicate the task of producing disease-resistant 
varieties. How these forms with different parasitic 
proclivities have arisen is an intriguing problem. 
It is known that sexual interactions between 
diverse forms may be the means of adding to their 
number, but it is suggested that gene mutation 
has also been a potent factor in their development. 
Although, in general, these physiologic forms are 
stable entities, their capacity for evolutionary 
change must not be forgotten. 


Plant Pathology ' 

|i^R. F. T. BROOKS'S presidential address to 
iYl BcMdioii K. (Botany) discusses certain aspects 
of recent investigations on disease in plants. With 
the discovery of the Mendeiian inheritance of 
cliBcase resistance, a potent weapon was placed in 
the hands of geneticists and pathologists for the 
control of plant diseases. Although sometimes very 


Another active branch of plant pathology is that 
concerning the influence of one micro-organism on 
another in the establishment of disease. A host 
attacked by one fungus may thereby be rendered 
more susceptible to another, and a plant permeated 
by a complex of two viruses may exhibit symptoms 
unlike those induced by either virus acting 
separately. On the other hand, the effect of 
micro-organisms on one another may* be one of 
antagonism. Of particular interest and of great 
importance is the antagonism shown by certain 
saprophytes to pathogenic fungi which invade the 
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underground parts of their hosts : indeed it is not 
too much to say that a new chapter in soil micro- 
biology has been opened with the recognition of 
this factor of biological antagonism. The patho- 
genicity of fungi which cause foot-rot of cereals 
may be completely suppressed by the antagonistic 
influence of soil saprophytes, either through the 
secretion of some toxic substance or perhaps' by 
the stress of competition. When more is known 
about the antagonism of other micro-organisms to 
pathogenic fungi in the soil, it may be possible to 
devise methods of biological control, such, for 
example, as. altering soil conditions so .as to, favour 
the antagonistic, action, of other members of the 
micro-flora. 


The Schools and Citizenship 

D r. a. W. PICKARD-CAMBRIDGE has 
chosen '^Education and Freedom’’' as the 
title of his presidential address to Section L 
(Educational Science). I.n Germany, Italy and 
Russia the suppression, of freedom is largely 
carried out by the control of education, of which 
the aim is to teach the individual not to think. 
If freedom is to he maintained, it can only be 
by an education designed to teach the young to 
think freely and accurately, and to act as respon- 
sible citizens of democracy. The ideal community 
will he one which allows all to take a share in the 
formation of public opinion (and trains them to 
do so), and in which no one is simply a means 
to the ends of others, but each is free to realise 
the highest values and able to make his contribu- 
tion to the common good. In the individual life, 
freedom, which is at first possessed only in a small 
measure, cannot usually be acquired without 
discipline and the presentation of the higher values 
by authority, and one function of education is to 
give the young a chance of appreciating these 
higher values, both by suggestion and example, 
and also in school work, for example, in the study 
of literature and history and the much-neglected 
study of the Bible. 

Another function is to produce the habit of 
clear and accurate thinking. For this a .citizen 
needs in later life access to the facts about which 
he is to form judgments, and this (as the popular 
Press is at present) is hard to obtain. In his 
education he should have practice in forming 
.' judgments upon evidence, and in all his work 
■ there should be insistence on individual thinking, 
not on mere absorption of lessons or rules-of- 
thumb. In many of the secondary ; schools of Great 
Britain — which are the kejr to the situation, since 
from them will come most of the teachers of the 


mass of the people and the leaders of opinion in 
most of the smaller circles in which public opinion 
is made — ^more practice might be given to the 
pupils in the management of their own aifairs out 
of school, and in activities which encourage self- 
expression. 

Examinations as at present treated in schools, 
largely owing to the excessive stress laid upon 
them by education authorities and employers, are 
serious obstacles to the acquisition of freedom and 
independence of mind, and here serious reforms 
are necessary. Other reforms, such as the pro- 
longing of the time of education and the reduction 
of the size of classes, are urgently required, if the 
young citizens’ capacity for freedom and for the 
citizenship of a free State are to be developed. 
All educational institutions and methods must be 
tested at every point by their tendency to produce 
or to hinder such freedom, and everything elim- 
inated that makes for the standardisation of 
individuality or is hostile to ultimate independenee 
of judgment, while at the same time the higher 
values (which make for good life and good citizen- 
ship) are so presented to the young that they may 
have the chance of freely making them their own. 


State Control in Agriculture 

I N his presidential address to Section M 
(Agriculture), Dr. J. A. Venn discusses the 
“Financial and Economic Results of State Control 
in Agriculture”. A rather full criticism is made 
of agricultural economics and organisation from 
the end of the Napoleonic wars, until the begin- 
ning of the Great War — including that “period of 
rural depression of the ’nineties . . .” which 
finally passed “without affecting either the National 
outlook or the National purse”. 

The War years were a period of rigid control, 
and are therefore not considered. The present 
period began in 1922, The cost to the State of 
reliefs and disbursements are estimated. For 
example, the subsidising of sugar and molasses 
derived from home-grown sugar beet has been, 
during eleven years, slightly more than £47,000,000. 
The Forestry Commission wiU, in fifteen years, have 
expended £6,000,000. Non-returnable State con- 
tribution to the Milk Marketing Board amounted 
in 1934-35 to £1,600,000, and within a year 
£2,924,000 have been expended on the beef 
subsidy. Reliefs from rating must represent some 
£15,000,000 annually . 

Recent tendencies involve a slight increase in 
output of the soil, a decline in arable area, a 
transference &om production of feeding-stuffs to 
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that of sale crops, a reduction in n 


Trr 


workers, and a. redistribution, between the different 

' " of livestock’*. Of the expenditure that ^ 
. i'teBults have involved} landowners have^ directly 
received little, and continued to deteriorate. 
Tenant-farmers have partly bridged a gap to save 
, them from impotence as producers ; while rural 
workers have received an increase of 75 per cent 
I 'ill wages. Recent ‘planned’ agriculture gives a 
i ' figure of £40}000}000 in annual benefits derived 
grants^ remissions and augmented prices. It 
is arguable to what extant the middlemen’s 
returns have been affected ; but it may concern 
intimately the consumer. The direct tax-payer 
has gained a measure of respite, at the expense 
of the indirect. 

A vast change has occtuiTed in the problems of 
agriculture during the past hundred years, and 
considtu*aiion has ousted severity, and preferential 
’ , treatment superseded laissez-faire. Agriculturists 
are faced with the twin problems of over-production 
and under-consumption. The most recent 
proposals involve a movement from quotas to 
levies, with a modicum of Dominion preference. 
Nevertheiess, British agriculture has gained a 
protective covering to shield it from the worst 
economic shocks. But this may actually hamper 
it when progressing over the smoother terrain of 
normality wdiich it is hoped lies ahead. Possibly 
the near future will witness some relaxation from 
■| '‘<»ntrol and some restoration of individual liberty 
' i, of action. 


Preservation of Sites of Scientific 
Interest 


; ,pROF. P. G. H. BOSWELL’S ■ presidential 
: ^ address to the Conference of Delegates of 
AC Co.n*espoiiding Societies deals with the preserva-- 
tion of sites of scientific interest in relation to town 
and country planning. One of the most enlightened 
enactments placed upon the: Statute' .Book for a' 
long time is the Town and Country Planning 
Act of 1932, wherein it is laid down that a local 
authority or joint committee , .must, obtain the 
approval of the Ministry of Health before' it can- 
iinpkuneiit a-ny resolution relating to a scheme of. 
piamiiiiig. Among the objects of such a scheme, 

. as cited, in Section 1 of the. Act, are .‘‘preserving 
existing buildings or other objects of architectural, , 
hisfeoricj and artistic interest, and places of natural 
interest or beauty, and generally of protecting 
’ ’ existing ^ amenities whether in urban or rural 
' I urea”. 


Formerly, the success of efforts directed to the 
preservation of sites and objects of scientific 
: mterest was due to the enthusiasm of advocates, 
and the broadmindedness and public spirit of land- 
owners and benefactors. While this good work 
will, it is hoped, still continue, much more power 
is now in the hands of the people. But, as ever, 
knowledge is a prerequisite of useful action. How 
can the British Association, and in particular 
the Corresponding Societies, inform the people 
and assist them to safeguard their natural 
heritage ? * 

Judging from the frequency of references to thi| 
and to cognate subjects in the columns of the dailw 
Press, there can be no doubt as to the publio?'- 
awareness of the desirability and necessity foigi 
preserving sites and objects of scientific interesf^'- 
and natural beauty. The Ministry of Health has 
given opportunity to the Association to advise 
as to when action ought to be taken — that is, 
to conserve, concentrate and direct energy wliicli 
might otherwise he dissipated in isolated action 
or unprofitable controversy. The areas in whicli 
planning schemes are proposed are notified to the 
British Association, a body admittedly well-fitted 
to advise the Ministry, by its aims and constitution, 
by its liaison with the Corresponding Societies, and 
by the call it can make upon scientific experts 
within and without its ranks. 

Obviously, before the Association can act 
effectively, the requisite information regarding the 
existence of objects and sites worthy of preserva- 
tion must be available. So far as botany and 
zoology are concerned, no systematic attempt to 
compile a list appears to have been made, but 
in the case of geology an inquiry was instituted 
some years ago by the Geological Society among 
local geologists and learned societies, with the 
result that a valuable though incomplete list was 
drawn up. In order to make the list as complete 
as possible, the Association is in a position to 
call to its assistance (a) its Corresponding Societies 
and their delegates ; (6) the specialist learned 
societies ; (c) officials of local museums and 

libraries ; and (d) teachers in universities, colleges, 
and in public, grammar, secondary and technical 
schools. The reference list which may thus be 
compiled will be available for consultation as 
each scheme of planning is notified ; and where 
there is doubt as to the best policy to pursue, the 
advice of experts on the panel afready drawn up 
for the purpose by the Council can be sought. 

■ . 'Details are given of , sites of scientific interest 
which should be preserved (u) in the area of 
Darwin’s home at Downe, now held in trust by 
the British Association, and (6)' in East Anglia. 
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other. It helps also in the search for methods to 
control abnormal growth : the action of radium on 
a tissue culture can show liow it may' be used most 
effectively in the treatment of cancer. The director’s 
Beport gives brief abstracts of the different researches 
at present in progress. 

Imperial Agricultural Bureaux ' . . ■ 

The fifth annual report (1933-34) of the Executive 
Council of the Imperial Agricultural Bureaux has 
now been published (London,: H.M. Stationery 
Office, 4^. net). Consequent on the recommendations 
of the Imperial Committee on Economic Consultation 
and Co-operation (1933), the Council, in addition to 
its previous duties, has taken over the administration 
and financial control of the Imperial Institute of 
Entomology and of the Imperial Mycological Institute. 
Special prominence is given in this year’s report to 
the work of these Institutes, and the degree of their 
activity may be judged by the fact that, on an 
average, more than 2,000 specimens a week have 
been received for identification by the former, and 
material has been forwarded from thirty -five 
Dominions and Colonies to the latter Institute during 
the year under review. The parasite laboratory at 
Farnham Boyal, started by the Empire Marketing 
Board, has also passed under the control of the 
Council, and now draws common financial support. 
The work of the eight original bureaux continues to 
develop, and increased use is being made of the 
information services available by research institutes 
and research workers throughout the Empire. 

Madras Fisheries 

Dr. B. Sundara Eaj, director of fisheries, Madras, 
in his administration report for the year 1933-34 
(Madras Fisheries Department), 1934, shows that the 
outstanding event of the year, which has brought 
back some measure of prosperity to the fishing 
industry of the west coast, was the return of 
the oil sardine in unexpected abundance after an 
absence almost complete for an unusually long 
series of years. The oil sardine {Sardinella 
longiceps) is the most important economic fish of the 
west coast, and its absence had reduced the fishermen 
to extreme poverty. Its return was just in time to 
save the industry from extinction, though advantage 
could not be taken of the abxmdanee of the fish 
owing to the prevailing economic depression. Samples 
were examined twice a w^eek and studied in detail. 
Research in all directions is progressing, an important 
result being the success obtained in keeping live 
pearl oysters tinder artificial conditions at the 
Krusadai Biological Station. This points to the pos- 
sibility of establishing an oyster park which is one of 
the principal aims of this station. Oysteilings of 
30-40 mm. have lived in cages well over a year, 
during which several have grown to almost adult 
size (50-65 mm.). There is evidence of the larger 
oysters in the cages having spawned in captivity. 
Spawn has been found in the cages, and a pycnogonid 
found swarming in them had young microscopic 
oyster spat attached to the lateral processes. Special 


attention is being given to determination of age and 
rate of growth. Other investigations are in progress in- 
cluding a systematic survey of deep-sea fishing grounds 
by the trawler, plankton investigations, fish eggs and 
larv 98 , daily collection of food fishes and hydro - 
graphical records, whilst technological research is 
not neglected. The whole report is exceedingly 
interesting and instructive, showing much activity 
in all directions. 

Literature of Food Investigation 

The first number of vol. 6 of the “Index to the 
Literature of Food Investigation” reviews the 
developments during the years 1932-33 (Department 
of Scientific and Industrial Research : Index to the 
Literature of Food Investigation: VoL 6, No. 1, 
March 1934. Compiled by Agnes Elisabeth Glennie, 
assisted by Owen Davies. London : H.M. Stationery 
Office, 1935. Pp. 309 -f-v. 5^. net). One of the most 
important is the application of gas storage to meat : 
by increasing the amount of carbon dioxide in the 
atmosphere to 10-12 per cent, it is possible to keep 
chilled meat in good condition for about seven weeks, 
so that chilled, instead of frozen, meat can be brought 
to Great Britain from so far away as New Zealand. 
Among other problems relating to animal products 
to which attention is directed are the onset of 
rancidity in stored food and the production and use 
of fish oils, which has assumed increasing importance 
with the development of our knowledge of the value 
of vitamins A and D as dietary factors. 

Halibut liver oil is a rich source of vitamin A, 
often 50-100 times as rich as cod liver oil : the 
liver oil of the ling cod may contain about eight 
times as much vitamin D as cod liver oil : the latter 
is not present in the liver oils of cartilaginous fish 
or in the liver fat of whales and other mammals. 
In the case of milk and milk products, reference is 
made to the pasteurisation of milk, the effect of 
processes of manufacture on the solubility of the 
protein of milk powders and the keeping qualities of 
butter. Interest continues to be shown in methods 
of freezing animal and vegetable tissues. Quick 
freezing has no advantage over slow freezing, so far 
as the palatability of meat is concerned, nor has it 
any advantage in the preservation of peaches, straw- 
berries or apple cider. Freezing orange and grape- 
fruit juices does not usually affect the vitamin C 
potency. The importance of research into the 
problems of the storage and transport of fruit is 
shown by the fact that in 1932 more than 100,000 
tons of oranges and 7 million bunches of bananas 
were brought to Great Britain in refrigerated ships, 
and emphasis is laid on the fact that the most 
satisfactory method of ascertaining the best storage 
temperatures for ocean transport is to make precisely 
controlled storage trials in the country of origin of 
the fruit. 

New ^House Number' Lamps 

The names of the streets round London are usually 
placed in a conspicuous position and are ^vell lit by 
some neighbouring lamp, but in some of the side 
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; street# ^d, 'avekiii^ /it' is diificidt ‘tojwiatity' the ^ 
' uttmber ' of th© ' house.' Thb. illumination, of "these^'^ 
' , ' numhots would offcon be a great boon. In the August/ 
';, number of Hdlw— the German export Journal for the' 
electric industry — it is stated that in many newly 
, built suburbs ‘number lamps’ have been installed ■ 
over the front doors or in other convenient spots. 

" ' Several of the older streets also are being equipped 
with these lamps. Electricity supply companies are 
, encouraging their use by giving the consumer energy 
<: ' for Illuminating the lamps at a specially' low rate. 

' Tlie number lamps illustrated in the Journal are 
prismatic in shape, throe of the edges being vertical 
and the top and base being horizontal. Expensive 
shades in ojial glass are sometimes used, but owing 
to the risk of breakage, most people 'use a cheaper 
form. Bimplo panes of glass are put in' a cast iron 
frarm/. Tliey can bo easily removed for cleaning and 
in the event of an accident the pane can b© easily 
replaced. Ilie transparent number panes are placed 
in a black frame a-nd the triangular base of the lamp 
is provided wit lx an opal glass pane which lights up 
P^.. .f Ih,© entrance to the house. 

Physics Research at Harvard 

Contributions from the Physical Laboratories of 
Harvard University^ vol. 22, is a collection of separate 
copies of 29 papers which have been issued by the 
Laboratory during the years 1932--33, bound together 
and provided with a table of contents. It extends 
to about five hundred pages, but the pagination of 
the original memoirs is retained. More than half 
of the volume is occupied by papers written by Prof. 
P. W. Bridgman or by workers in his laboratory. 
They add considerably to our knowledge of the 
pruperfies of substances under groat pressures. 
A paper by Prof. Bridgman puts forward serious 
criticisms of some of the methods of proof used in 
the current theory of groups {mengenlehre). Several 
of the remaining papers issue from the laboratory 
of Prof. W. Duane, and deal with investigations of 
atomic and molecular properties, while others dealing 
with specjtroscopio investigations originate in Prof. 
T, Lyman’s Iaboratory\ Two others deal with vapour 
I pressures and entropy, one with the magnetic pro- 
perties of certain iron alloys, and another with the 
large changes of ionisation of the atmosphere which 
are produced by solar eclipses. Readers of these 
contributions will be struck by the importance of 
the work which is being done by ‘National Research 
'.Feliow's’. ■ 

The Fish and the Ring 

The eh.y oi' (dasgo'w bears in its coat of arms a 
fjsli with a riug in its mouth, anci the incident so 
comm unorated in\'olvod a lady’s honour in the days 
of ht. Kentigeon. But since rubber rings were 
invmtecb association between fish and ring has 
bticomo a matter of soli<l fact. In the Australian 
Mmmm Magazine of April, G, P. Whitley has 
ooilocted^ accounts of curious cases wdiere fishes have 
become involved in rings, and the examples range 
from garfish and mackerel with rubber rings sur- 
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rounding and even partly embedded in their bodies, 
to a shark, captured at Havana, Cuba (recorded by 
Dr. Gudger), and adorned by a motor-car tyre which 
encircled its body and was prevented from slipping 
over the tail by the dorsal fin and from slipping over 
the head by the pectorals. 

Land Speed Record 

SiE Malcolm Campbell made a new world land- 
speed record on September 3 by driving his Bluebird 
car on the Bonneville salt flats in Utah at a mean 
average speed of 301-337 miles per hour. In the first 
run, he was stated to have covered the measured 
mile in 11-83 sec., which works out at 304-311 m.p.h. 
The second run was stated to have been covered in 
12*18 sec., giving a speed of 295-566 m.p.h. His 
average speed was therefore given as 299-875 m.p.h. 
Later it was announced that there had been a mis- 
calculation of the time, and the average speed w’as 
corrected to 301*337 m.p.h. 

Announcements 

The autumn meeting of the Institute of Metals will 
be held at Newcastle-upon-Tyne on September 9-12. 
The proceedings will begin in the evening with the 
delivery by Dr. H. W. Brownsdon of the fourteenth 
annual Autumn Lecture on “Metal Melting : its 
Effect on Quality”. Following the lecture, a general 
discussion will take place on several different phases 
of the lecturer’s subject. No tickets are required for 
admission to the lecture, which will be given in the 
King’s Hall, Armstrong College, at 7.15. Visitors 
are admitted to the business sessions, beginning each 
morning at 10 a.m., on signing the visitor’s book in 
the New Mining Lecture Theatre, Armstrong College. 

A VOLUME of collected researches published from 
the Wards and Laboratories of the London Hospital 
during 1934 has been issued (London : H. K. 
Lewis and Co., Ltd. Is, 6d. net). The papers in- 
cluded extend over a wude range of subjects, and 
mostly embody original observations of importance 
for the diagnosis, prognosis and treatment of disease. 


Applicatiozsts are invited for the foilowdng appoint- 
ments, on or before the dates mentioned : 

An assistant (Grade II) and a Junior assistant in 
radiological research, a junior assistant and two 
assistants (Grade II) in ballistics research, and an 
assistant (Grade I), an assistant (Grade II) and a 
Junior assistant in explosives research, in the Research 
Department, Woolwich — -The Chief Superintendent, 
Research Department, Woolwich, S.E.18 (Sept. 14). 

A junior scientific officer in the Admiralty Scientific 
Pool— The Secretary of the Admiralty (C.E. Branch), 
Whitehall, S.W.i (Sept. 21). 

An assistant curator of the Museums in Leeds — 
The Town Clerk, Room 57, Civic Hall, Leeds, 1 
(Oct. 7). 

A lecturer in mathematics in the University of 
Tasmania — The Agent-General for Tasmania, Aus- 
tralia House, Strand, London, W.C.l. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
Be cannot undertake to return, or to correspond with the writers of, refected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some of^this week’s lettebs appear on p® S98« 
Correspondents are invited to attach similar summaries to their communications. 


diaries Darwin and the Galapagosjislands 

It seemed possible that an examination of some 
of the unpublished Darwin manuscripts dealing with 
material collected during the weeks spent on the 
^ Galapagos Islands might bring fresh light to bear on 
the much discussed manner of growth of his evo- 
lutionary outlook. At what period during the Beagle 
' voyage did his views crystallise ? 

We know that in 1837 Darwin opened his jSrst 
notebook on the transmutation of species, and made 
especial tribute to the Galapagos species as the origin 
of all his views, together with the South American 
fossils. But little sign of such a revolution found its 
way on to paper at the time. I have therefore been 
fortunate in finding among the contemporary ornitho- 
logical notes a passage bearing directly on the subject, 
where the significant phrase “for such facts would 
I undermine the stability of species” occurs. Her© we 

have the earliest date yet obtained, I think, for an 
admitted upheaval of his thoughts along evolutionary 
lines. The ferment had already begun to work in 
September 1835. 

As the passage in the manuscript differs widely 
from what was printed, both in the “Voyage of the 
Beagle^^ (1870, pp. 394-5), and in the “Birds of 
the Voyage” (Part 3, “Zoology of the Voyage”, 
1841, 4to) it may be worth quoting it at greater length. 

^^Thenca, [Mimus Thenca.] These birds are closely 
allied in appearance to the Thenca of. Chile. They 
are lively, inquisitive, active, run fast, frequent 
houses to pick the meat of the tortoise which is hung 
up,— sing tolerably well, — are said to build a simple 
open nest, — are very tame, a character in common 
with other birds. I imagined, however, its note or 
cry was rather different from the Thenca of Chile — ? 
Are very abundant over the whole Island ,* are chiefly 
tempted up into the high and damp parts by the 
houses and cleared ground. ■ 

“I have specimens from four of the larger Islands ; 
the specimens from Chatham and Albemarle Isd. 
appear to b© the same, but the other two are different. 
In each Isd. each kind is exclusively found ; habits 
of all are indistinguishable. 

“When I recollect the fact, that from the form of 
the body, shape of scales and general size, the 
Spaniards can at once pronounce from which Isd. 
any tortoise may have been brought : — ^when I see 
these Islands in sight of each other and possessed 
of but a scanty stock of animals, tenanted by these 
birds but slightly differing in structure and filling the 
same place in Nature, I must suspect they are only 
varieties. The only fact of a similar kind of which I 
am aware is the constant asserted difference between 
the wolf-like Fox of East^and West Falkland Isds.— 
If there is the slightest foundation for these remarks, 
the Zoology of Archipelagoes will be well worth 


examining ; for such facts would undermine the 
stability of species.” 

Yet this profound change of view is scarcely 
discernible in the different editions of “Voyage of 
the Beagle^ \ Even in the second edition of 1845, 
the words “creation” and “creative force” are used 
in the Galapagos discussion in the traditional sense. 
Darwin took no pleasure in overthrowing pre- 
conceived doctrines ; he entered the new road 
cautiously, determined to pave it with solid accumu- 
lated evidence. Probably a certain deference to Capt. 
FitzBoy’s views, emphatically creationist, helped to 
delay the unfolding of Darwin’s divergent opinions. 

In this respect, FitzBoy’s description of the birds 
of the Archipelago is in interesting contrast to the 
quotation from Darwin. “All the birds that live on 
these lava-covered islands have short beaks, very 
thick at the base, like that of a buU-finch. This 
appears to be one of those admirable provisions of 
Infinite Wisdom by which each created thing is 
adapted to the place for which it was intended. In 
picking up insects or seeds which lie on hard iron- 
like lava, the superiority of such beaks over delicate 
ones, cannot, I think, be doubted. . . .” 

It is sad to learn from Ecuadorian sources that 
the Galapagos Archipelago is no more ; it is now 
the Archipielago do Col6n. Moreover, Chatham 
Island has become San Cristobal, Hood and Charles 
are Espanola and Santa Maria Fioreana, whilst 
Albemarle is Isabella. Perhaps in all truth as 
fitting a collection of names for the Pacific Ocean 
as our old ones of British kings, admirals and states- 
men ; but saddening to insular tradition. 

Nora Barlow. 

Boswells, 

Wendover, 

Bucks. 


X-Ray Examination of the Effect of Removing Non- 
CeUulosic Constituents from Vegetable Fibres 
The cellulose of the cell-wall and fibres of most 
plants contains closely associated polysaccharide 
material which is generally a xylan. The cotton hair 
is unique in being free from xylan, but maniila hemp, 
jute and sisal, for example, may contain as much as 
15-20 per cent. The view has been put forward 
tentatively that the xylan molecules in such fibres 
participate in the micelles and are oriented in the 
same direction as the cellulose chains^ : the period 
along the fibre-axis of xylose residues in oriented 
xylan would be very much the same as that of the 
glucose residues in cellulose, and their presence should 
make no fundamental difference to the X-ray photo- 
graph. In support of this view there is the well- 
known fact that actually no such difference is ob- 
served in the ordinary way. 
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by 6y©> only were the whole of the cubes similarly 
orientated, as would be expected in a single crystal, 
but also some of the individual cubes actually 
crossed the curved boundary lines. Both effects 
were easily seen distributed over the whole 7 mm. of 
crystal and they are detectable in the photomicro- 
graph. The arrow is parallel to a cube face. The 
grinding marks are parallel to the two edges of the 
page. X-ray photographs showed that if the crystal 
had broken up into smaller ones, their orientation 
was unchanged within the limits of the experimental 
accuracy. 


In carrying out a more serious test of the h^o- 
thesis, we have recently, among other things, 
examined by X-rays the effect of removing pro- 
gressively the xylan (initially 19*8 per cent) of collu- 
ioso fibres from manilla hemp, using an apparatus 
specially designed for taking strictly comparable 
photographs on one and the same By this 

means very accurate comparisons were possible, but 
again no really fundamental change was revealed. 
Briefly, it may be said that removing xylan from 
fibres of high xylan content merely makes their X-ray 
photographs more like those of fibres of low xylan 
content I The point of this apparently pointless 
verdict is that the X-ray photographs of fibres of 
low xylan content — ^ramie and Italian hemp, for 
example — show certain diffraction features typical 
of a more perfect state of crystallisation. The result 
of those experiments is therefore definitely in favour 
of the view that the incorporation of xylan is a sort 
of mixed crystallisation. 

A number of common fibres were also purified by 
removal of lignin and encrusting hemicelluloses. As 
would bo expected, the effect of this treatment was 
in general to clarify the X-ray photograph, and in 
most cases to lead to improved definition through 
a sharpening of the crystallite orientation. Other- 
wise, nothing of any great significance was observed. 
Much depends on the care with which the chemical 
pre- treatment is carried out, for it is possible to 
injure the crystallite orientation instead of improviag 
it. Miles Thomas and Hewitt® report a diminished 
intensity in photographs of purified fibres ; but we 
have not observed such an effect. 

The photographs and experimental details of the 
work will be published in due course. In the mean- 
time attempts are being made to obtain an X-ray 
pattern from xylan alone. 

W. T. Astbuey. 

Textile Physics Laboratory, R. D. Pbbston. 

University of Leeds. 

A. G.^ XORMAN. 

Biochemistry Section, 

Rothamsted Experimental Station. 

Aug. 10. 

^ Iforman, Science PromsB, 27, 299 ; 1933. 

® Cf, ABtbury and Woods, Phil. Tmns, Roy, Soo,^ A, 232, 333 

» NATOIE, 130, 69, July 13, 1935. 


Fio. 1. Etcted section of a single crystal copper rod cat parallel 
to (311) planes showing, to left of arrow, suo-boundaries crossed 
by cube edges. ( x SO.) 

Sir Harold Carpenter kindly pointed out that the 
markings are similar to the ‘sub -boundary’ or ‘veined’ 
structures observed in many metals. In the literature, 
these have been studied in the individual grains 
(crystals) of polycrystalline material but their nature 
is apparently not understood yet. Smithells and 
1933. Rooksby ® suggest that the sub-boundaries are 
formed under the influence of stresses set up during 
the rapid cooling of the metal (tungsten). Such a 
Sub-Boundaries in a Crystal Grown by the Bridgman hypothesis would be untenable for copper as the 
Method observations here reported w'ere made upon a crystal 

ICTKBEST in irregularities observable in single . J’^rthermore, Northcott® was 

crystals has arisen through the large discrepancies 

between the results of experimental studies of some ohing from 1,000 C. The etchmg which is 

of the physical properties of crystals and theoretical ^7°™® for revealing sub -boundaries is not 
studies based on the idea of a single uniform lattice favourable for showmg the crystal orientation, 

extending throughout each single crystal. preparmg the specimen illustrated, the acid was 

An obs(;‘rva])le irregulari t^y has been found in clean dry surface held by the side of 

working with a single crystal of copper grown by the ® action could be stopped 

Bridgman motliod. In trying to got an undistorted one second. \ 

sfotiori parallel to the 311 planes for use as an X-ray .®®.® sub -boundaries can be found m smgle 

polariser^ many surfaces had to be cut, etched and evident that their possible influence 

oxutninoil under the microscope. The appearance of p^sical properties can be studied in 

one such sect ion, shown in the photomicrograph Wes o^xperiment not possible with polycrystalline 
{Fig. 1), suggests that the crystal had broken dOTO where they have been observed hitherto, 

into a largo number of small ones, the outlines of rp^ tt • W. H. Gbobgb 

which are seen as the curved lines. The etching had (Royal Society Sorby 

been done with nitric acid, which develops the cube btomeld. Research Fellow), 

pjaues, so that tho surface was covered by 

cubes each haviupj one comer projecting. Nature, 136 , iso, . Aug. 3, 1935" 

It was noticed that, as nearly as could be judged ig; ff;’ ill!' 
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Change of Magnetic Susceptibility of Metals during 
Melting and Allotropic Transformation 

The change of magnetic susceptibility during 
allotropic transformation or melting of metals was 
first observed by one of the present writers^ about 
twenty -five years ago, in bis measurement of the 
magnetic susceptibility of 
pure metals at temperatures 
ranging ^ „ from . , room , tem- 
perature up to 1,000°. In 
that paper the remarkable 
fact was mentioned that 
the magnetic susceptibility 
of tin changes its sign 
twice as the temperature 
rises. That is, the change 
of grey tin, which is a strongly 
diamagnetic substance, into 
white tin at 18°, is accompanied by an abrupt 
increase of susceptibility, which becomes thus para- 
magnetic, and afterwards this susceptibility remains 
constant up to 232°, at which temperature it resumes 
its diamagnetic properties on melting. In order to 
obtain a more accurate value of the susceptibility 
change during allotropic transformation or melting, 
we have recently measured the susceptibility in 
vacuum, and have succeeded in explaining the phe- 
nomenon in a quantitative way by applying our 
former theory ^ which has been proposed to explain 
the change of susceptibility in metals caused by cold 
working. 

This note contains a preliminary report regarding 
metals such as tin, copper, silver and gold that show 
the above phenomenon. 

In our theory, we assume that the magnetic 
susceptibility is affected by the volume change caused 
by an allotropic change or melting in two different 
ways : (1) the change of paramagnetic susceptibility 
due to the diminution of free electrons caused by 
the expansion ; (2) the change of diamagnetic 

susceptibility due to the increase of bound electrons 
caused by the expansion. In the case of contraction, 
the free electrons increase at the cost of bound 
electrons, and hence the changes due to (1) and (2) 
are exactly opposite. 

Now, according to W. Pauli, L. Landau and L. 
Posener^, the first change of susceptibility is given by 


data, all the quantities found in the expression for 
will be known, and dx, therefore, can be cal- 
culated. 

The result of the calculation by the above method 
and also the observed change of magnetic sus- 
ceptibility for tin, copper, silver and gold are given 
in the accompanying table : 


Phase change 


Qo 

Qo 

dxi X 10® 

dxo X 10« 

dx X 10« 
(theor.) 

dx X 10® 
(Ohs.) 

Allotropic change, 
white tin grey tin 

0-06 

7*29 

- 0*20 

- 0*031 

- 0*273 

- 0*31 

- 0*32 

Melting of tin 

0*043 

7*18 

- 0*028 

- 0 *006 

- 0*047 

- 0*052 

- 0*061 

iy „ copper 

0*036 

8*38 

- 0*041 

i - 0*011 

- 0*153 

-0*164 

- 0'*120 

■ „ , ' „ silver 

0*044 

9*86 

- 0*050 

- 0*009 

-0*105 

- 0*114 

- 0*097 

» » gold 

0*043 

1 18*39 

- 0*052 

i -0*007 

- 0*080 

- 0*087 

- 0*071 


dXi = + 


2 0Lloc| f 

9 Wipl \ 


2 + 


A_/^ yiss) ^ 

) 'po 


dx% 


4-13 X aoa;o/3MY 

\4 7i:/' 


W 


P 


Po 


■ + 


|2-06 X 10-W-S + 0-662 X 10' 




471 : 


M W\3M' 


Po 


y-488^p^ 


where x ^ 


0*4676 


X 10-», r = 

47Tp 


Hence, dx = dXi, + dx^- 

p, dp and a® being known from the experimental 


Thus the very interesting phenomenon mentioned 
above in the case of tin can be explained by our 
theory. As is seen from the table, the observed change 
of susceptibility from white tin (X = + 0*027 x 10“®) 
to grey tin (X = - 0*29 x 10~®) is - 0*32 x 10~®, 
while the theoretical value is — 0*31 x 10“® ; and 
the observed change m susceptibility of tin during 
melting from paramagnetic to diamagnetic is 

— 0*061 X 10“®. while the theoretical value is 

- 0*052 X 10~®. A similar comparison between the 
observed change of the susceiDtibility during melting 
and its calculated value in the case of copper, silver 
and gold shows also good agreement between these 
two values. 

KoTAEd Honda. 

Yosomatsu Shimizu. 

Research Institute for Iron, 

Steel and other Metals, 

Sendai, Japan. 

July 8. 

* K. Honda, Ann. phys., 32, 1027 ; 1910. 

» K. Honda and Y. Shimi25u, Nature, 132, 565 ; 1933. Y. Shimizu, 
Set Rep., 22 , 916 ; 1933. 

3 Z. Phys., 41 , 99 ; 1927. 64 , 629 ; 1930. 75 , 809 : 1932. 

* A. Sommerfeld, Z. Phys., 78 , 283 ; 1932. 

® T. Hiron5, to be published in near future. 

® K. Honda, T. Nishina und T. Hiron^, Z. Phys., 76 , 80 ; 1932. 


where 0 == 2*21 x 10“^^, L = Loschmidt’s number 
per mol, If ~ atomic weight, p = density, a == num- 
ber of free electrons per atom, A — 2*261 x 10"^^ 
ZO'543^ Z = the atomic number and M — mass of 
the atom. 

Accordiag to Sommerfeld^ and T. Hirone®, the 
second change of susceptibility is given by 


Production of Electron Pairs 

Dibac’s theory of electrons gives us the possibility 
of calculating the production of electronic pairs by 
collisions between electrons and nuclei. This process 
may be described as a second order effect of the 
perturbation of plane electron waves due to the 
nuclear field, and to the interaction between the 
incident electron and the electron which originates 
the pair in the transition from a negative to a positive 
energy state (rising electron) . 

If we regard the nuclear field as acting only on the 
rising electron, and if we assume Moiler’s^ primitive 
electron interaction, we obtain as the cross-section 
for the production of a pair, of energy between 
s and £ + ds, by an electron of energy Wq in field of 
a nucleus Ze, 






2e 

mc^ 


• log- 


de 

e 


(1 


if ^^0 ^ ^ mc^t in harmony with the results o 

Landau and Lifshitz^ and of Williams®. 

Mcller’s primitive interaction is only available 
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3 results ; namely, for the counting of 
les and H-particles the “Doppel Koliren- 
aeter”*, and for exact measurements of the 


oralisation of the Bethe and Fermi method*. 11 
introduce this correction, .which is equivalent to 
iputing the reaction of the pr^^ dh tte incident 
3 tron, we obtain as cross-section 

14 _ / 6^ dz 


Kammrspanmff 


dSfraM 


Even this cross-section is incorrect, because it 
neglects the action of the nuclear field on the incident 
electron, while on the other hand we may suppose 
! that the excess impulse is given to the nucleus by 
this electron rather than by the rising one. If we 
calculate the process only with this last nuclear 
action, we obtain as cross-section 

8 /" 2s de 


!Pia, 1. From Phys* Z.^ 83, 294; 1932. 

specific ionisation along individual a-tracks tlhc 
method recently published by G. Stetter and W.- 
Jentschke^, also using a twofold registration, |* 

Geobg Stetteb,\v- 
Il.Physikalisches Institut der ' ^ 

Universitat, Wien. | 

» Nature, 186, 60, July 13, 1935. 

» G. Stetter, Phys, Z., 33, 294 ; 1932, 

®H. Dannbauer, Dissertation, Universit^lt Wien. 

* G. Stetter ii. J. Schintlmeister, Wien. Ber., 142, 427 ; 1933. MiU. 
Rad.-InsL, No. 822. 

* G. Stetter u. W. Jentsclike, Phys. Z., 36, 441 ; 1935. 


(If we assume Moller’s primitive interaction with- 
out modifications, da^ would be small in comparison 
to daQ and ioi.) 

To obtain the right expression for the cross-section, 
it suffices to sum d^i and da^, because the product of 
the matrix elements due to the two nuclear actions 
is antisymmetrical as regards the electron and 
positron, and vanishes with the integration. We 
have then 


md integrating, 


We see then that even in this approximation, we 
must neither neglect the reaction of the process on 
the incident electron, nor the interaction between this 
electron and the nucleus. 

A fiilhir calculation and discussion of this problem 
will shortly bo published. 

Grouo Eacah. 

Istituto Fisico di Arcetri,' 

Firenze. ' 

■ July 27. ' 


^ 0. M 0 !ler, Z, P/w., 70, 686 ; 1931. 

® L, Landau md E. lifsiiitz, Sm^, Phm.* 6, 244 : 1934. 

»B. J. Willlains, Naturb, 135, 86; 1935. . 

* H. Betlie mid E. Fermi, Z, Phys-, 77, 296 ; 1932. See also W. 
Ileltler et L. Nordheim, J. PAyir., 6, 449 ; . ,1934. 
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Fundamental Paradox of the Quantum Theory 

The question of the logical consistency of quantum 
mechanics has recently been discussed by Prof. G. 
Temple^ and by Dr. JE. Frohlich and Dr. E. Guth®. 
Temple arrives at an apparent contradiction, starting 
from principles which he states to be an essential 
part of quantum theory. From these principles 
contradictory results follow, as Temple shows by a 
perfectly rigorous deduction. (The existence of this 
deduction seems to have been ignored by Frohlich 
and Guth.) 

The main assumption used by Temple is that to 
every function of the classical variables of motion 
(momentum, co-ordinate, etc.) there corresponds one 
unambiguously defined operator which may be taken 
as the representative of this function in quantum 
mechanics. Although this assumption can be found 
quite frequently in papers discussing the principles 
of quantum theory, and even in some text-books, I 
would like to emphasise that it is not at all necessary 
and— as one can see from Temple’s argument— not 
even possible in quantum mechanics. 

Quantum mechanics requires operators as repre- 
sentatives of physical variables for two puiposes : 
to connect wave functions with experiments, actual or 
possible, and to calculate the time dependence of the 
wave function. In order to bo able to apply quantum 
mechanics unambiguously to actual problems, one 
must, therefore, know (a) the operator representing 
the quantity measured b 3 ^ any given apparatus, and 
(6) the energ 3 ^ operator for any given physical 
system. Properly speaking, (a) is a special case of 
(6), for the properties of a measuring apparatus can 
always be analysed if its interaction energy with the 
object in question is known. 

If, then, we had an apparatus built in such a way 
as to measure, say, (p denoting the momentum, 
q the co -ordinate of a particle ) , this apparatus would be 
different from an apparatus measuring Hp^q^ + ^ 
although in the limiting case of classical mechanics, 
where quantum effects are negligible, both would 
measure the same quantity. 

Before applj^ing such an apparatus (assuming, for 
the sake of argument, that it exists although it 
probably does not) one would have to make sure, 
either by experimental investigation or by applying 
quantum mechanics to its working mechanism, which 
operator actually is to be associated with it. In 
other words, an apparatus which is quite suitable 
for measuring a certain quantity in the classical limit 
may not satisfy our requirements if we rebuild it on 
a smaller scale, because then quantum effects will 
have to be taken into consideration. 

That one never meets with any difficulty about 
the order of factors in the usual applications of 
quantum theory is due to the fact that onl^^ very 
simple operators occur in practice. The most typical 
of them is the energy of an electron in a field of 
force, p^l 2 m + F(g) (m = mass, F = potential 
energy). One generallj^ assumes that the function 
in this exact form, without quantum corrections, has 
to be taken as the energy operator of a particle the 
energy of which would be given by the same ex- 
pression in classical mechanics. This assumption 
seems very natural, hut it cannot be proved on mere 
theoretical grounds. All one can say is that this 
expression is the most plausible amongst a variety 
of different expressions, which all become equal in 
the classical limit but differ by terms like, for example, 
pF — yp ™ (^/27Ti)grad F (h = Planck’s constant). 
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It is for the experiment to show that the most plausible 
choice corresponds to reality and that such correction 
terms are absent. 

That the absence of these correction terms cannot 
be inferred from mere theoretical considerations is 
proved by the fact that when relativity and spin 
corrections are taken into account, such terms 
actually do occwr. 

,.R,. Peierts. ' 

Physical Laboratory, 

University, Manchester. 

Aug. 5. 

^ Nature, 185, 957, June 8, 1935. 

* Nature, 136, 179, Aug. 3, 1935. 


Uncertainty Principle and the Zero-Point Energy 
of the Harmonic Oscillator 

According to quantum mechanics, an oscillator 
possesses a definite zero-point energy' of vibration, 
and an attempt has been made to express this result 
directly in terms of some general principle. It has 
been found that the result may be deduced from the 
uncertainty^ principle, in view of the particular 
relation betw^een position, momentum and energy in 
a simple harmonic field. 

In a state of zero energy?- the vibrating particle 
would be at rest at the centre of the field, and its 
position and momentum would both be known 
accurately. But this would contradict the uncertainty 
principle, and the state is therefore not possible. 
The value of the minimum energy ma^^ be calculated 
from the uncertainty relation d.p hj2T:. 

The linear harmonic oscillator is defined by the 
energy equation 

W ^ == constant. 

If we interpret 

amplitude of g — A g = uncertainty in position, 
amplitudeofp ~ = uneertaintyMn momentum, 

then TF - - HApy/p, 

giving [JM A q = ± Ap, 

For real Ap the positive sign must be taken, and 
from the uncertainty relation, {ApY'^ hixtrtj^T:, and 
therefore TF^ Taking the equality^ sign for 

the least value of the energy, it follows that the 
zero -point energy’’ is ^h(^/27:. 

R. A. Kewing, 

Department of Applied Mathematics, 

University", Liv-erpooL 

June, 22. , , . , 


The Problem of a Plant Vitus Infection 
In a recent publication^ an account was given of 
a new virus disease -which occurred spontaneously in 
tobacco plants growing under insect -proof conditions 
in sterilised soil and sand. It was siiown that the 
cowpea {Vigna smensis), on account of its extreme 
sensitivity to the virus, was a valuable experimental 
plant. In continuing studies upon this disease, some 
observations have been made which will be of interest 
to virus workers. 

.' It has been found hj inoculation tests that a high 
percentage of healthy tobacco plants of the variety 
White Burley carr^" the virus in the roots. These 
plants are absolutely normal in appearance and under 
the present conditions of liglit and temperature in 
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the glasshouses remain normal until mature. C^eful 
tests have failed to demonstrate the presen,ee of the 
virus in the stems and leaves of young tobacco plants 
which are carrying the virus in the roots. The virus 
liaSj however, been isolated on one or two occasions 
from the sterns of old, apparently normal, tobacco 
plants. 

It therefore appears that a large proportion of 
tobacco plants of the White Burley variety normally 
carry a potential virus disease within them, and it is 
thus possible to inoculate a perfectly healthy plant 
from its own roots and to produce thereby severe, 
though localised, virus symptoms. Visible disease 
symptoms develop naturally in tobacco seedlings in 
the glasshouses from November until April, but 
have not been observed during the summer. 

Furthor, and this is the most interesting point, 
thore is a good deal of evidence that the same young 
tobacco plants which, by available inoculation 
methods, have been shown to be virus-free, yet con- 
tain the virus in the roots in quite large quantities 
some five or six weeks later. 

The following experiment illustrates this. Seed 
from a White Burley tobacco plant grown in the 
insect -proof glasshouse w^as sown in sterilised sand in 
a ‘cellophane’ cage in the glasshouse. From the 
resulting seedlings a number of small plants were 
chosen and all the roots cut off except that one root 
'was left on each plant. The roots of each plant, thus 
removed, were ground up and the resulting paste 
inoculated separately to three or four cowpeas. The 
tobacco plants were then repotted in sterilised soil 
and allowed to grow on ; from this number twenty- 
four plants, the roots of which had given no reaction 
on the cowpeas, were selected for a second test. This 
was made, again to cowpeas, five weeks after the first 
test. The j)iants we^e by this time about eight inches 
across witli a well-developed root system and showed 
no unusual symptoms. Of those twenty -four plants, 
on the second tost, the roots of only five were fotmd 
to be virus-free. The roots of the others gave a virus 
reiwU-ioii ranging from twenty -five lesions, on five 
eowpfjas out of five inoculatod, down to a single virus 
lesion.. 

In oonsldoring these results, certain other facts 
siiould be borne in mind ; exhaustive tests make the 
possibility of outside infection by seed-, soil-, or 
water-t ransmission unlikely, though seed transmission 
in some form cannot be definitely excluded. The 
virus is not insect borne. Further, it should be 
emphasised that nattiral infections of th.e virus, have 
not occum=^d on any plant other than the tobacco, 
Nimtiana iahacMm, and, occasionally,. on 
giuilmaa. Plants like cowpoa, Datum and tomato, 
have never once in five years become naturally 
infected in the glasshouse, although growing along- 
side virus-containing tobacco plants. Yet- these 
species, (^spf^eially the cowpea, are very sus-ceptible 
to artifieiai inoculation with tho virus. 

Other properties of tho virus which may have a 
bearing f>n tlie prolfiern are its lack of resistance — it 
only remains vialfie in extracted sap for about 20' 
days—dts low dilution end-point of 1 ':TO,000 .and 
its inability to w’ithstami desiccation. -The' vims- is ' 
of very small size ; the average particle diameter is-' 
only 20-30 mp as m^.^asured by the Elford process of 
ultra -fi Itration . Finally, there Is the tendency of the 
virus to remain localised in the host whether the 
infection is iiatitral or artificial and whatever the- 
species of host plaiit, This fact also militate against 
the probability of seed ttansmission of the vims. 


There seem to be time© possible explanations o'l 
this problem. First, it may be assurnec; that the^ 
viras is present all the time in the stem, but present 
either in a non- virulent form which requirL3s tc gain 
virulence by concentration in particular cells of the 
roots or else in a dilution too great to give a positive 
reaction on inoculation. This theory, of course 
involves seed transmission of the virus in undetectable 
form or quantity. Tho second possible explanation 
is that the virus is arising spontaneously within the 
plant. The third possibility, and perhaps the least 
likely, is the existence of a mode of virus transmission 
quite unknown to plant virus workers. 

Kenneth M. Smith. 

Potato Virus Research Station, 

School of Agriculture, 
and Molteno Institute, 

Cambridge. 

^ Smith and Bald, 27, 2 ; 1935. 


Non-identity of Vitamin Dg (Irradiated Ergosterol, 
Calciferol) and the Natural Vitamin D from Cod 
Liver Oil 

As will be known from numerous papers, these 
two forms of vitamin D have different biological 
actions. In children and in chicks, on© rat unit of 
the natural vitamin D of cod liver oil is about a 
hundred times as potent against rickets as one rat 
unit of irradiated ergosterol. Hence Steenbock^ has 
concluded that the two substances are not identical. 
Chemical and physical proofs of the difference 
between the two substances have been advanced by 
Ender^, who showed that vitamin Dg differed from 
the natural vitamin D in its reaction with phthalic 
anhydride, its ultra-violet spectrum and its rotation 
of polarised light. As basic material, Ender used the 
liver fat of the tunny (Thurmus Thynnus) on the 
assumption that the vitamin D in various fishes is 
the same. However, Bills, Massengale and Imboden® 
have found that one rat unit of Blue -fin tunny liver 
oil in chicks has only 15 per cent of the antirachitic 
effect of one rat tmit of cod liver oil, whence they 
conclude that the two forms of vitamin I) are 
different. 

We have therefore made comparisons between the 
vdaminD from cod liver oil and irradiated ergosterol 
U-la)* The former was concentrated by the methods 
described by Rygh^ and Weidemann®. The vitamin A 
was eliminated by the method of Haimer, v. Werder 
and MolP. 200 kgm. of cod liver oil yielded 8 gm. 
ot a concentrate containing 3 x 10® international 
mits Vitamin D per gram. The original oil contained 
150 international D-units per gram ; the vitamin D 

nacl thus been concentrated about 20,000 times. 
The results of the comparisons are stated below, 
where also the results of Ender with tunny liver oil 
are quoted : 

„ B-conceiitrate B-concentrate 

•i>a of cod liver oil of tunny liver 

- ' on 

Ultra-violet Bnectriim fir-iv inax. No max. 

fcklnalcohoKSion 260-270 260-270 

I oent esterification with ^ ^ ^ ^ 

phthalic anhydride and 

Monohydric alcohol ^ 

The data are not sufficient to determine whether 
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vitamin D from cod liver oil and from tunny liver 
oil are different or identicaL But they show that 
both these forms of vitamin D are different from 
irradiated ergosterol... 

Ottab Rygh. 

State Vitamin Institute, 

Skoyen, Oslo. 

Aug. 6. 

Biol Chem., d7, 24:9; 1932. 

^ Vitaminforsch., 2y 24:1 ; 1933. 

3 80, 596 : 1934. i 

^ Bull Soc, Chim. Biol, W, Q09 ; im, 

^ Biochem. J., 2Q, 68b ; 1929, 26,264; 1932. 

® Hopo Seylers Z, Physiol Chem., 224, 86 ; 1934. 


Abnormal Magnetic Behaviour of Treated Cobalt Wire 

Thb magnetisation curve was determined for a 
length of cobalt wire of 0*194 in, diameter in the 
condition as received and the result is shown by the 
curve A in Fig, 1. In this figure the values of 4 itJ, 
that is, the ‘metalic magnetic density’, are plotted 
against the magnetising force as abscissse. The 
maximum permeability of the wire in this condition 
was found to be 100, the corresponding value of H 
being about 35 oersteds. 

The wire was then heated by passing an alternating 
current through it in an atmosphere of hydrogen, 
and the current was of sufficient strength to raise the 
temperature of the wire quickly to about 1,200° C., 
this temperature being maintained for a few seconds. 
The magnetisation curve was obtained after the wire 
had cooled down, and the result is showm by curve B 
in Fig. 1. The maximum permeability in this case 
was found to be 370, the corresponding value of II 
being 7 oersteds. So far as I am aware, this is the 
highest value for the permeability of cobalt at room 
temperature which has yet been recorded. 



The wire w^as next placed in an atmosphere of 
hydrogen and an alternating current of frequency 
50 was ■ passed through it for' several hours,- the 
current being such that the temperature was main- 
tained at about 1,200° C. After the wire had cooled 
down, the magnetisation curve was again obtained 
and is shown by curve C in Fig. 1. The striking 
features of this curve are that the saturation metallic 
density wmiild appear to be only about 60 per cent of 
that of the normal cobalt, whilst the maximum 
permeability is now only 30. 
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The treatment is being continued to find out to 
what magnetic condition the wire will eventually 
settle down, and similar investigations are being 
made for iron and nickel wires. 

T. F. Wall. 

Department of Electrical Engineering, 

The University, 

Sheffield. 

;Aug. 6. - 


Unit of Force in the System 

The 'decision of the International Electrotechnical 
Commission to recommend the use of the M.K.S. 
■system of electrical, mechanical and magnetic units, 
as reported in Natobe of July 6, may have far- 
reaching consequences, Ibr experience has shown that 
a unit in' daily use by engineers soon becom(3S a 
familiar quantity, and as such is preferred for (juan- 
titative work even by the pure physicist. The 
statistical examination of the question by G. A. 
CampbelT shows this very clearly : the practical 
units, volt, ohm, ampere, coulomb, etc., are used 
by the pure physicist far more tJiaii tlie corrc‘spondiug 
c.G.s.M. or c.G.s.E. units. Since the .M.K.S. system 
also possesses advantages for matliematical work, it 
is at least possible that it may ultimately become 
universally used. 

This possibility will be v(3ry considerably increased 
if all the units have convenient names. In the M.K.S, 
system, the unit of energy is the joule, and the unit 
of power is the watt, but no name has yet been 
assigned to the unit of force, the force which, acting 
on a mass of 1 kilogram, gives it an acceleration of 
1 metre per sec. pe^r see. G. Giorgi^ ha.s provisionally 
used the --word ‘vis’ but the ‘s’ ending makes the use 
of the plural awkw^ard. Moreover, tlie deri\"ation of 
the word is not in conformity with the derivation of 
the names of the closely related units of energy and 
}:)ower, which hav(‘ beem called after famous men of 
science. We vomture to suggest that ‘newton’ wo\st<l 
be more appropriate. The namci of Newton is uni- 
versally associated with tlui idea of inipressf^d force, 
the word complies wdtli the suggestion of G. A. 
CampbelT that the name chosen sljouhl ha\’(‘ no more 
than two syllables, and as Newton’s name cannot 
but occur again and again throtjghout the teaching 
of even the most elementary mechanics, pronuncia- 
tion should present no difficulty in other count i*ies. 

We understand that the unit of magnetic flux ha.s 
been called the ‘weber’. ,If the am])ere-turn ho 
adopted as the unit of magnetomotive force, vdiich 
means that t-he system would be rationalised, then 
no additional names for units woulrl hv necessary. 
This is certainly not the strongest of arguments for 
ratio'nalisation, but we wmuld em]3hasise tla) import- 
ance of easily remembered names with, no risk of 
confusion, and would deprecate the use of a unit for 
H which w'ould . require yet another new name. 
Although a definite ruling on tlie use of tin'' cta.s.M. 
units, ■ the gilbert, gauss, oerste^d and maxwell has 
been given, there' is still confusion between them in 
published papers. 

L. Haktsuorx. 

. 'P. TicmriiEf'x. 

National Physical Laboratory, 

:Teddington., Middlesex. 

' -Aug. 12. 

^BnU. Nm. Res, CiniMil, Ke. 93, 48: 1933. ^ ^ 

2 Intern. Blectrotecli. GonimiHsioii, McntoraiHliiiit cm the Al.K.h. 
.■System 'of Practical Units, , 
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upper Carboniferotis Fossils: in America and Europe 

Thk interesting note 'by Prof. A. E, Trueman -in 
Nature of Juno 29, p, 1074, recalls to mind some 
studios of Upper .Carboniferous cockroaches, which 
I made a number of years ago.^ The results are fully 
set forth in Annuls and Magazine of Natural History, 
April 1927, but it is now pertinent to quote {p. 393) : 

“The typical Mylacridae (using this egression to 
exclude the series related to Hemimylacris) abounded 
in America throughout Allegheny time, , yet never, 
so far as we know, reached Europe. This suggests 
that the Blattid faunse of the two sides of the world 
wore not intermingled to any extent during that 
period, and makes it rather improbable that various 
Arohimylacrid genera crossed over, though they may 
have done so prior' to the rise of the Mylacridm.” 

It is possible that land connexions northward were 
utilised by the plants, but were not usually available 
to the tropical or subtropical cockroaches. It is 
also possible that various types of plants did not 
appear simultaneously on both sides of the world, 
but developed first on one side and eventually reached 
the other. But ail these matters require more detailed 
discussion, which is impossible here. 

T. D. A. Cockerell. 

University of Colorado, 

Boulder, Colorado. 

July 2L 


Methylene Blue as a Stain for Mucu^ 

Ik spite of a somewhat adverse criticism, and a 
statement apparently to the contrary^, methylene 
blue is one of the best and easiest stains for mucus. 

. According to Bolles '■ Lee,^ ^“Microtomist’s Vade- 
mecum”, p. 497 (ninth edition), JMethylene blue is 
partimlarly useful from its power of bringing out the 
merest traces of mucin, while the following very simple 
experiment illustrates this. 

At few specimens of the common snail 
aspersa) are collected and placed on small pieces of 
glass. They soon crawl off leaving a trace of mucus. 
If the pieces of glass are placed, without further 
treatment, in a 0*01 per cent aqueous solution of 
methylene blue the mucus stains a deep blue within 
two minutes. 

Ohifocephalus lives apparently quite comfortably 
in this solution for an hour, and long before that time 
patches of mucus or a mucus-like secretion appear 
deeply stained within the median groove. 

"A. G. Lowndes. 

Marlborough College, 

Wilts. 

1 Cannon, H. G., *‘A Fuitlier Account of the Feeding Mechanism 

of Chirocepkalus diaphanus’*, Proc. Boy. Sac. Lond., Senes B, No. 
806, 117, 455-470 ; June 1935. ^ . 

2 Lowndes, A. G., “The Feeding Mechanism of Chirocepnams 
diaphanus, Provost, the Fairy Shrimp”, Proc, Zool. Soc. Lond., 1110; 
1933. 


Points from Foregoing Letters 


Mbs* Barlow quotes from Darwin’s unpublished 
manuscripts, dealing with the fauna of Galapagos 
Islands, to show that so early as 1837 Darwdn had 
begun to doubt the stability of species. 

On removal of the xylan from manilla hemp 
cellulose fibres, X-ray photographs have been 
obtained which indicate a more perfect state of 
crystallisation, and are similar to photographs of fibres 
of low xylan content. W. T. Astbury, Dr. R. D. 
Preston and Dr. A. G. Norman state that this is 
compatible with the view that the association of the 
xylan woTh cellulose is a mixed crystallisation. 

Dr. W, H. George submits a photomicrograph of 
an etched surface of a crystal of copper (grown by 
the Bridgman method). Its appearance, similar to 
that of polycrystalline metals, suggests that the 
crystal has broken down into a large number of 
small ones ; X-ray photographs show that their 
orientation has remain unchanged.- 

New measurements, in vacuum, of the changes in 
magnetic susceptibility of tin, copper, silver and 
gold, during allotropic transformation or melting, 
have been made hy Prof. K. Honda and Y. Shimizu. 
To cheek Honda’s theory, they compared the experi- 
mental values with those obtained by 'adding the 
change in paramagnetic susceptibility . calculated 
according to , the equation of Pauli, Landau and 
Posener, to , the change in diamagnetic suscep- 
fcibliity from 'the formula of Somrnerfeld and Hirone. 
■, Prof. G. Raeah discusses the cross-section for. the 
production of pairs of positive and negative electrons 
by collisions between electrons and nuclei. He 
submits several approximate formulae and concludes 
that both the reaction of the process on the incident 
electron and the interaction between this electron 
and the nucleus must be taken into consideration. 

Many papers discussing the principles of quantum 


theory have assumed that to every function 
of the classical variables there corresponds one 
unambiguously defined quantum operator. This 
assumption, writes Dr. R. Peierls, is not necessary 
in quantum theory, and consequently the paradox 
pointed out by Prof. Temple can be obviated. 

From the uncertainty principle, which states that 
the position and momentum of a particle cannot both 
be known accurately at a given time, R. A. Newing 
calculates the zero -point energy of the harmonic 
oscillator to be equal to ■|/iCs>/2Tr. 

Dr. Kenneth Smith describes the occurrence of a 
virus in the roots of a high proportion of normal 
tobacco plants. The virus appears in the plants 
under conditions which are usually considered virus - 
proof. Three possible explanations of the problem 
are discussed. 

The ultra-violet absorption, optical rotation and 
certain chemical reactions of synthetic vitamin D are 
found by Dr. O. Rygh, of the State Vitamin Institute, 
Oslo, to differ from those of vitamin D prepared from 
cod liver and tunny liver oil. The author concludes 
that synthetic vitamin D (obtained by irradiating 
ergosterol) is chemically different from the natural 
product, which may explain the reported discrepancy 
in their potency as a cure for rickets in children. 

A cohalt wire was heated for some hours to about 
1,200° C. in an atmosphere of hydrogen by an 
alternating current at frequency 50. After the wire 
had cooled down, Dr. T. F. Wail finds that the 
saturation value of the intensity of magnetisation was 
only about 60 per cent of that for the normal cobalt. 

The word ‘newton’ rather than ‘vis’ is suggested 
by Dr. L. Hartshorn and P. Vigoureux as a name for 
the unit of force in the M.K.S. system, that is, for 
the force which, acting upon a mass of one kilogram, 
gives it an acceleration of one metre per sec. per sec. 
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Culture Areas in Nigeria 

Mr. Wilfrid, D. Hambly,, as leader of the 
Frederick H. , Rawson-Field Museum Ethnological 
Expedition to West . Africa, 1929-30, has made a 
cultural survey of Nigeria based upon a synthesis 
of the evidence of physical characters, language, 
social and material culture, also taking into account 
geographical factors (Field Museum of Natural 
History Fub. 346, Anthrop. Ser., 21, No. 3), Broadly, 
.the , country falls into three ' regions- — -southern, 
northern and an intervening plateau area. South 
of lat. 9°N., negro somatic traits prevail j north of 
that line modifying' physical characters are to be 
noted, and the farther north the more strongly are 
negro traits overlaid until on the border of the 
Sahara the type is definitely non-negro. The in- 
truding elements are Hamitic and Semitic. In 
linguistics the two main divisions are Bantu-speaking 
and Sudanic-speaking, the main languages north of 
lat. 9° N. being Hamitic and Semitic, supplemented 
by Sudanic negro languages. Culturally, there is a 
type of culture which is fundamental to the whole 
of Nigeria, though the negro elements are more 
deeply entrenched south of the line of 9° N. Allowing 
for local differentiation there is, in fact, in West 
Africa a predominating uniformity in the pattern of 
forest negro culture through Liberia, the Ivory Coast, 
Ashanti, Dahomey, Nigeria, Cameroon and the Congo 
Basin, into the land occupied by the Ovimbundu 
of Angola. Among such elements are, for example, 
skill in ironwork, wood and ivory carving, pottery 
made by coiling and pimching, bark cloth, hoe 
cultivation by women, and in the social life similarly 
certain fundamental elements are to be noted. Foreign 
elements superimposed on the negro culture are 
Hamitic, Semitic, Mediterranean and European. 
These are found more especially in the north and are 
associated with occupations centring in the keeping 
of camels, horses and cattle. In the plateau area, on 
the other hand, are cultural pockets, which preserve 
modes of life that are probably of early negro character. 

Marriage among Aimol Kukis, Assam 

In the course of a study of the social organisation 
of the Aimol Kukis of Assam, by Mr. J. K. Bose 
(J, Depart, Letters, Calcutta Univ., 25), it is indicated 
how changes in social conditions have affected and 
modified the regulation of marriage. The Aimol Kukis 
were at one time organised in a dual division, in which 
it was the rule that members of the superior moiety 
should marry in the inferior moiety. Nowadays, one 
of the clans in the inferior moiety is practically 
extinct, and the people of the superior moiety, now 
greatly in the majority, experience great difficulty 
in finding a suitable mate. Although they are strictly 
exogamous, they are thus forced to abandon the 
practice of marrying in the opposite moiety, and 
must wed within their own moiety, still, however, 
strictly avoiding marriage within the clan or its 
subdivisions, j^other modification, which is being 
introduced, by outside eontaets, is that of payment 
for the bride by money instead of the three years 
service by which formerly the bridegroom earned 
from the bride’s family the right to return with her 
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to his own village. This form of marriage by service 
was that which was most generally recognised, and 
even now purchase is . only beginning to be intro- 
duced among the more well-to-do... Four other forms 
of marriage are admitted' : elopement, when the 
parents do not like the m.arriage upon which the 
parties .concerned have ag,reed between themselves ; 
capture, which takes place when, a young man, 
having served for a period of, .say, a year, is driven 
out by his futtire father-in-law for no serious cause ; 
marriage of a widow, usually by a younger brother 
of the husband, no. ceremony t:akin.g place or price 
being paid ; and , m.utuai settlemen.t between the 
parties to live together without any marriage cere- 
mony, when a fine i.s imposed by the girl’s father for 
the loss of his daughter. 

Survival in Tree- Swallows 

The 'very great efficiency of nesting in the tree- ■ 
swallow of the United States of America {Iridoproene 
bicolor), under not cpiite natural conditions, is illus-. 
trated by the observations of Winton Weydemeyer 
{Gondor, 37, 216, July 1935). For eight seasons he 
has kept records of the nesting activities of tree- 
swallows making use of bird-houses erected by him, 
and occupied yeajdy by eight to sixteen pairs. Full 
records of 60 nests, 52 of which were first brood nests, 
8 second broods, show that the former contained 324 
eggs, the latter 39. Of these there hatched 319 and 
39; six nestlings of the latter died, and. 12 of 'the 
former were taken by a sparro’w-'liawk ; but of the 
total number of nests, in 44 out of 52, and 6 out of 8 
their total clutch w^as raised without loss. Including 
all accidentals, of failure to hatch and so on, the 
efficiency of the nests studied is represented by 94*7 
per cent of survival in the case of first broods and 
84*5 per cent in the case of second broods. 

A Warty Growth on the Head of Land-Snails 

I. Taeii {J. Sci, Hiroshima Univ,, 3, 1935) directs 
attention to a peculiar warty structure on. the head, 
between the two posterior tentacles, of adult snails 
belonging to the family Cepolid.8e, and to a concavity, 
containing three to twenty tubercles, in. a correspond- 
ing position in the family Pleurodontidie. The head- 
wart consists of a number of modifie.d dermal tubercles, 
in two genera in. a single sinuous row., but in all others 
forming a group of various sizes and shapes. The head- 
wart has a particularly th.ick epithelium and ffs 
interior is occupied by CDnnect.ive t.issiie in which 
are fibrils, cliromatophores and blood -lacuiisc. The 
rudiment of. the head -wart is \isilJe in the early 
stages of development of the snail ; the wart attains 
its full size by rapid growth at the time of sexual 
maturity. ' In the breeding season tlic head-wart in 
certain genera forms a conspicuous liemisphorical 
protrusion;' external stimuli cause its contraction. 
The 'protrusion of the w^art is effected, by incrc^aso 
of pressure of the blood, wdiieh takes place bcTor© 
copulation. From the position of thc’' lic‘ad"Wart, its 
.rapid growth at sexual maturity and its sw'clling, it 
.is: inferred that the wart has some bearing on the 
sexual -activity of, the snail, though it is not clear 
how it functions. 


NATURE 


September 7 , 1935 


'Host Selection by Insect Parasites 

G. Salt {Proc. Roy. Soc., B, 117, 806; 1935) has 
investigated the process of selection of host-species by 
the ovipositing females of a small ehalcid parasitoid, 
Trichogminma evanescens. Ovipositing females were 
observed to examine, select and attack, besides a 
number of true hosts (such as the egg of the Angou- 
inois grain-moth, Siiotroga mrmlella) from which 
their progeny successfully emerged, several unsuit- 
able hosts in which their progeny were unable to 
develop, and a variety of false hosts, such as particles 
of sand and globules of mercury, in which they 
wore not able even to lay their eggs. Two strains 
of Trichogrmnrna reared exclusively on Sitotroga 
cerealella and the Mediterranean flour -moth, Ephestia 
kuchnuUa, respectively for 63 and 43 generations, 
developed no dependence on or even preference for 
their respective hosts. Both strains preferred eggs 
of Ephestia, but an analysis of the preference showed 
tliat it was not a specific preference for Ephestia but 
a preference for it simply as the larger host. Wlien 
two different kindvS of hosts were simultaneously ex- 
posed to Trichograrmmi the latter showed a preference 
for the larger of the two, even though the preferred 
host was unsuitable for the development of its progeny 
or was a false host in which the parasite could not 
even lay its eggs. Size appears to be the principal 
criterion used by ovipositing females of Trichograimiia 
in the selection of their hosts. 

Vessel-less Dicotyledons 

The anatomy of the four homoxylous genera of 
Angiosperms, Drimys, Zygogynum, Tetracentron and 
Trochodendron, has been re-examined by K. M. 
Gupta, IJniversity of Lucknow (J*. Indian Bot, Soc., 
13, No. 1, 1934). He points out that they may be 
sharply divided into two groups : (1) Drimys and 
Eygogynum, with several species distributed in 
Australian and South American regions ; and (2) 
Trochodendron and Tetracentron, monotypic genera 
condnod to Japan and China respectively. In the 
Drimys group the growth rings absent or faintly 
marked, the rays scarcely or not at all enlarged at 
the junction of the growth rings, the ray cells uni- 
formly pitted on radial and tangential walls and the 
pitting on the tracheids of the spring wood is of the 
multiseriate type. In the Trochodendron group, 
growth rings are well marked and tb© rays enlarged 
at the junction of the growth rings, and the pitting 
of the tracheids of the spring wood is sealariform. 
He also points out that all four genera can be dis- 
tiiiguisbod by the shape of the ray cells as seen in 
tangential longitudinal sections. The anatomical 
data ,are briefly used in a discussion of the vexed 
problem of the origin of the Angiosperms but, apart 
from emphasising the importance of the Magnoliales 
ill connexion with this problem, the theoretical 
sigiiificaiieo of ^ these „ vessel -less ^ dicotyledons, still 
remains obscure.,,, ■ 

English and Canadia.n Tomato Virus Diseases 

presence in England of Dr. G. H. Berkeley, a 
plant, pathologist, has been put to con- 
siderahlf" profit in the chicidation of difficulties of 
vims nmnenelaturo. A co-operative study 

hag 'hepn Rothamstod and Cheshunt 

Comparison of English 
and Virus DisoasoB” by Drs. G. C. 

AinswS^r 
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distinct viruses have been studied, namely : tomato 
mosaic, yellow mosaic, single -virus streak, mixed- 
virus streak, ring mosaic, tobacco virus No. 9, and 
spotted wilt. The last-named disease apparently does 
not occur in Canada, whilst ring mosaic and the 
No. 9 virus have not yet been recorded in England. 
Mixed-virus streak is not common in England, but 
the other viruses mentioned above are relatively 
common in both countries. 

Virus Diseases of Ornamental Plants 

Dr. Kenneth Smith has published a paper on 
“Some Diseases of Ornamental Plants caused by 
the Virus of Tomato Spotted Wilt” (J, Roy. Hort. 
Soc., 60, Part 7, July 1935). The disease on the 
tomato causes the leaves to curl downwards and 
inwards, whilst bronze -coloured spots, with an 
almost metallic lustre, appear upon the leaflets. 
Many other garden plants are attacked, including 
the Iceland poppy, various stocks, tropseolum, 
begonia, several plants belonging to the Compositaa, 
campanula, calceolaria, gloxinia, arum, hippeastrum, 
and more than a dozen species of Solanacese. Symp- 
toms vary on each of these hosts. Thrips tahaci 
is the only insect concerned in distribution of the 
malady, and destruction of this pest, along with the 
removal of infected plants, are the chief methods of 
control advocated in the paper. 


Molasses and Nitrogen Fixation in Soil 

In two recent publications, N. R. Dbar and S. K. 
Mukerji {Proc. Acad. 8ci. U.P., India, 4, 175 ; 1934 ; 
330 ; 1935) have shown that when cane sugar is 
added to sterilised or unsterilised soil and exposed 
to light and air, there is an appreciable increase in 
the ammoniacal nitrogen content ; with unsterilised 
soils the ammoniacal nitrogen is nine times greater 
than that originally present in the soil. With sterilised 
soil it is about three times as great. The amount of 
ammonia in presence of light is always greater than 
in the dark. By the addition of molasses to soils which 
have been properly aerated, the ammoniacal nitrogen 
may become three times as great as that originally 
present in the soil. When the aeration of the soil is 
less, the increase of ammonia is less and the soil 
becomes acidic. It appears that in tropical countries 
in ordinary soils, the fixation of atmospheric nitrogen 
by the addition of energy -rich compounds is partly 
bacterial and partly photochemical. The oxidation 
of the energy -rich organic compounds by air either 
by nhemicai induction, light absorption or bacterial 
action caxises the fixation of the atmospheric nitrogen 
in the soil. These researches may be of considerable 
practical importance, because the molasses available 
in the sugar factories in India are wasted at the 
present time. ; 

The Bunsen Burner 

This new type of laboratory burner, which was 
briefly described in Nature,, of December 1, 1934, ' 
has been improved by the inclusion of a pi’essure- 
damping device which, by proportioning the flow of 
.gas' to the size of the jet orifice, enables the flame.to ' 

. be turned down, still ' lower than was previously 
possible ; and also by the ^ provision of a set ■ of 
detachable^ heads. These provide a horizontal rose 
name, horizontal and vertical hatswing flames, the 
.■ fully aerated bunsen fla,me „and, for the smaller burner ,: 
only (the Amal minor”), a dental head that gives a 
rotatable flame projecting at a convenient angle so 
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that molten material cannot drop into the burner, 
and choke the jet, this flame being convertible ajt 
Will into a liiminous flame by putting on a small tip. 
The head giving the vertical batswing fame con- 
tains^ a small hole providing a tiny hot flame for 
spot heating. The Amal burner possesses all the 
advantages and more of the Maker and Teclu burners, 
and also all those of the ordinary ‘bunsen’ except 
of air -supply. A further adaptation is 
the “AmaFV. petrol-gas burner, which works 'well on 
..the. gases,, from Siiverlite and Aerogen plants. It 
re^mbies the town’s gas burner, but has only one 
hole for admitting secondary air, and this is regulated 
by a spring band clip, 

Mandelic Acid , a Urinary .Antiseptic 

Infections of the urinary tract are troublesome 
and serious complaints that frequently fail to yield 
to ordinary treatment. A ketogenic diet has been 
found to be curative, and A. T. Fuller (Lancet, 1 , 
1933 855 ;) showed that under it [d -hydroxy butyric 
acid is formed, appears in the urine, and is the actual 
bactericidal agent. This acid cannot, however, be 
given orally, as it becomes oxidised in, the body 
before excretion. A ketogenic diet, moreover, requires 
careful and institutional supervision, and is also not 
tolerated by all patients. Seeking for a substitute, 
M. L. Rosenheim (Lancet, 1, 1935) 1032 ; tested 
numerous keto- and hydroxy-acids allied to p- 
hydroxybutyric acid, anci found that mandelic acid 
best realises the conditions necessary, for it is 
excreted unchanged, is non-toxic in therapeutic doses, 
and is bactericidal in an acid urine to Bacillus coli 
and other organisms that may infect the urinary 
tract. In order to ensure an acid condition of the 
urine, ammonium chloride is given with it. Mandelic 
acid is a white crystalline powder, readily soluble 
in water, and is now being manufactured fcy Messrs. 
Boots Pure Drug Co., Station Road, Nottingham* 
from whom particulars may be obtained. 

Preparation of Silanes 

Although monosilane, SiH 4 , was prepared by 
Buff and Wohler in 1857 and its physical and 
chemical properties have been exhaustively investi- 
gated by Stock and co-workers sine© 1916, the method 
of preparation has been unsatisfactory. Stock 
allowed magnesium silieide, prepared by the reduction 
of silica with magnesium at high temperatures, to 
drop into aqueous hydrochloric acid, when a mixture 
of gases was evolved containing 40 per cent SiH^, 
30 per cent Si^He (disilane), 15 per cent SigHg, 10 per 
cent SqHio and 7 per cent higher compounds. Only 
23 per cent of the silicon in the magnesium silieide 
appeared as gaseous hydrides. In 1934, Kraus and 
Carney reported a very convenient and efficient 
method of preparation of hydrides of germanium, 
giving yields of more than 60 per cent by dropping 
ammonium bromide ■ into a suspension of magnesium 
germanide in liquid ammonia, the ammonium salt 
behaving as an acid in somewhat the same manner 
as hydrochloric . acid , in aqueous so.lution. W. C. 
Johnson and S. Isenberg (J. Amer.. Chem. Soc., 57 , 
1349 ; 1935) now find that this method may be used 
to obtain high yields of silanes, varying from 70 to 
80 per cent. Magnesium silieide was prepared by 
heating finely divided silicon with magnesium filings 
at 475°--l,000® in an atmosphere of hydrogen. The 
fine blue powder so obtained was dropped into a 
solution of ammonium bromide in liquid ammonia 
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and the gas evolved passed through slightly acidified 
water and then dried with phosphorus pentoxide and 
condensed in liquid nitrogen. The product was then 
fractionally distilled. It was found that pyTex stop- 
cocks lubricated with vacuum grease were satis- 
factory, and that it was not necessary to use mercury 
valves in mmipuUtmg 'the gases. The physical 
properties of the mono- and disilanes agreed with 
those found by Stock and co-workers. It was found 
.that 50. per cent -fen'osilicon did not react with 
.ammonium bromide in liquid ammonia unless first 
heated _with magnesium filings, when an unusually 
high yield of disilane was obtained. 

Crane Hooks, Links, etc. 

Among the papers seleeted by Council of th(‘ 
Institution of Meelianical Engineers for publication 
in Proceedings is a contribution by Messrs. (Plough, 
Cox and Sopwith, on the “Design of CVane Hooks 
and other Components of Lifting Gear”. Thi^se 
co.mponentB consist in the main of curved beams, 
made of ductile material, of wliich the radii of 
curvature are, usually, relat-iv'oly small. They are 
distinguished by very cotn^ilex stress distributions, 
and have been the subject of various theories frorn 
which and from, much accumulated practical experience 
their makers have evolved methods of design giving 
safe but not, in the opinion of the authors, economical 
results in practice. The National Physical Laboratory 
and the British Standards Institution have been 
engaged in research, standardisation and specification 
m connexion with this group of lifting gear com- 
ponents with the results reported in the paper now 
issued. The effect of the curvature of the centre 
line is first discussed, then that of local yielding, 
and it is shown that, when this occurs, the rt:>moval 
of the load results in a reversal of stress in the locality 
of the set. The calculated elastic stresses thus 
become, in service, ranges of stress as the component 
is loaded and unloaded, and the matfulal is called 
upon to withstand the calculated stress as a range 
which should not exceed the numerical sum of the 
yield stresses in tension and comprcjssion. I’he 
method of calculating the bending moment in rings, 
links, etc., is shown, with comparisons between 
approximate and exact methods, and genera] formula^ 
are obtained for egg links, studded links and eye- 
bolts, typical examples from recent British Standard 
Specifications being worked out. 

Spectrum of a Hot Carbon Star 

_ .. The -spectrum of the, irregular variable star J2 
Corona© Borealis' has been studied in detail by 
L. Berman (Asirophgs. J., 81, 369) in three-priam 
■ spectrograms taken at the Lick Observatory. The 
wave-lengths of .about 650 lines have been measured 
over the region 4300™4900A., and the absolute 
numbers of .atoms engaged in their prodiiction 
deduced from- observed line lydeiiHitieB and tlwwet.ieal 
intensity rat,ios of siipermultiplets. Carbon is found 
to be abnormally abundant, and constitutes 69 per 
cent of the . atmosphere of this star, the remainder 
of which, is compos<*d. of 27 per cent hydrogem, 4 
per cent metals (chiefly magnesium and" iron), and 
less than 0*3 per cent nitrogen. The effeeti\'o tem- 
perature of the star is computcid to be 5300'-’ K. ; the* 
.colour temperature in the blue is a]>out 1,000" higher, 
and in the red about 1,00CF higher still, thoiigli the 
last result may be vitiated by the difficulty of defining 
the. true continuous background in this region. 
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T he Imperial Botanical Conference which met 
on August 27*-3() in the rooms of the Limean 
Society, Burlington House, London, is the third of 
a series which dates from the years immediately 
following the War. At that time, the International 
Botanical Congresses, initiated in pre-War years, 
which were due to be held at five-yearly intervals, 
were in abeyance. Thanks to the efforts of a com- 
mittee of British botanists a conference of Empire 
botanists, on a scale fairly comparable to that of 
an International Congress, was arranged for the year 
1924, and took place in London. Quite apart from 
its value to scientific botany generally and to the 
advancement of botanical study within the Empire 
in particular, that Conference undoubtedly acted as 
a stimulus to the resumption of normal friendly 
relations between European botanists which had been 
sadly interrupted. 

Now that the International Congresses are again 
established — first at Ithaca, N.Y., in 1926, then at 
Cambridge in 1930, and in the present year at 
Amsterdam— the need for Imperial Conferences has 
to some extent disappeared, at least from the point 
of view of general botanical science. It was felt, 
however, that such conferences would still serve a 
useful purpose in relation to problems of special 
Imperial interewSt, to the organisation of research, 
and not least to the formation of contacte between 
widely scattered groups of workers. A small com- 
mittee was therefore kept in being. A short con- 
foiY^nce, of a purely formal nature, w^as held in 1930, 
and now the third of the scries has taken place. The 
subjects for discussion wer(^ limited to those of general 
economic interest to the Empire, and were in the. 
main sugge^sted by botanists overseas. 

In his atldi'css of welconm to members, the 
president, Sir Arthur Hill, emphasised ■ the ", ever- 
iiicroasirig importance of botanical research in the 
development of Imperial agricidtural' resources, not 
mor«-dy "with regard to crops which figure' in .export 
tr«ado, but also to the food plants of the native and 
his animals. The study of native crops .with ■ the 
view of obtaining maximum yi,e!ds under the various 
local conditions is a work of the greatest national 
importance which calls .for the continued'. co-operation 
.of .botanical and agricultural workers ■ at home and 


overseas. 


Pasture Research 


Prof. R. CjS. Stapledon, in introducing' a series of' 
papers on “Pasture Research Within the Empire”,, 
dealt wit,h the importance of . ‘strain.’ in’ pasture 
plants. 8tii«iics at Aberystwyth have abundantly 
shown that grassland plants arc no exception to the 
general rule tliat botanical species contain within 
their ambit a more or less iinlefinito number- of strains 
or varieties, Bt^tween tlie strains of a particular grass 
or clovor there might bo a greater difference ' in 
agriciiitiii'al, valufi, for oxainpio, permanencje ■ in the 
pasture, feeding value, economic return, etc.— than 
there is between rlesirahJo and undesirable: species.. 
These strains or groups of strains have' be.en evo'lved'' 
on a goographictal basis, partly in response to, climatic 
and soil conditions, but probably to a .large extent 
as a result of long-continued farming practices’. ■ The 


work of the plant breeder is in the first place to 
discover which are the most desirable of these local 
groups for special purposes, and then to ensure that 
in commercial exploitation any tendency to deteriora- 
tion is effectively checked. The sowing out of pure 
strains is not desirable inasmuch as a certain degree 
of variability gives some insurance against the 
vagaries of climate and of farming practice. The 
maintenance of pure strains, with subsequent 
judicious blending, is a splendid ideal which is very 
difficult to achieve and is in fact not necessary. The 
difficulty of maintaining the quality of a certain 
group of strains (‘eeogroup’) is not so great as is 
sometimes imagined and can be overcome for all 
practical purposes if the work is carried out in a 
suitable locality and on a large enough scale. The 
essential point is to safeguard the quality of the 
original stock, and this can only be done under the 
direct control of the plant breeding station. 

The problems involved in the improvement of 
pastures in the Dominions were outlined by Dr, I. B, 
Pole-Evans for the Union of South Africa, and by 
Prof. G. W. Scarth and Mr. H. J. Wliyte for eastern 
Canada. Dr. Pole-Evans described the natural 
pasture areas of the Union, and in this connexion 
exhibited a comprehensive series of coloured plates 
illustrative of the South African flora. Much damage 
to natural pastures has already been done by 
indiscriminate grazing, by burning and by other mal- 
practices. This he ascribed to a general absence of 
fundamental knowledge relating to the problems of 
veld management. He reviewed the research work 
which has been carried out in the Union up to the 
present and stated that a national research pro- 
gramme has now been organised which will deal in 
particular with problems relating to the general 
decline in the carrying capacity of the veld due to 
faulty grazing methods. This programme will also 
aim at the building up of an organised animal 
industry based on the development of the natural 
pasture potentialities of the country. 

In presenting the Canadian problems, Prof. Scarth 
pointed out that the natural pastures of eastern 
Canada are at the moment the most important in 
the Dominion, inasmuch as they carry more than 
half of the total livestock. A striking feature is that 
though these pastures have never been ploughed, 
the significant part of the herbage consists of intro- 
duced European plants which have in course of time 
colonised these areas. The pastures are generally 
poor and the trend is towards further deterioration. 
A very comprehensive programme of research, 
organised, both on a Federal and on a State basis, 
IS now being carried out, involving ecological mapping 
in association with soil surveys, manurial trials in 
relation to quantity of herbage and to stock rearing 
or milk production, biochemical studies of pasture 
plants, etc. The main result so far established is 
that the pastures as a rule respond markedly to the 
addition of phosphatic fertilisers, the poor type of 
sward b(3ing replaced in time by the better 
grasses with clovers. The formulation of recom- 
mendations applicable to the different soils and 
c imates will only be possible after vigorous research 
over many years. An ecological study of certain 
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pastures of eastern Canada was presented by Mr. 
H. J. Whyte and served to illustrate the poor quality 
of many of these and the need for improvement. 

Certain detailed aspects of pasture research in 
England were described by Mr. G. E, Blackman and 
by Mr. Martin Jones of the Jealotts Hill Research 
Station of Imperial Chemical Industries, Ltd, Mr, 
Blackman showed that under spring conditions, 
nitrogenous manuring stimulates growth within a 
certain temperature range only. During midseason, 
water supply rather than nitrogen is the controlling 
factor. The effect of light on the growth of pasture 
plants is complex, varying with the species, with the 
available nitrogen supply and even with the form 
in which the latter is added. 

Mr. Martin Jones dealt with the competition to 
which the constituents of grassland are subjected by 
neig:hbouring plants and showed how differences in 
habit , or rate of growth lead to the dominance of 
certain forms or the suppression of others. Grazing 
by animals is of the greatest importance in this 
connexion, the effects on the development of any 
particular constituent varying according to the 
intensity of grazing at any given period. The correct 
management of grazing is therefore essential for the 
maintenance of any particular type of pasture. 

Tropical Forests 

In a session devoted to “Succession of Tropical 
Forest Types” Dr. Burtt Davy dealt with the evolu- 
tion of tropical African forest types and pointed to 
the presence of a considerable xDercentage of Indo- 
Malayan forms in West Africa though they are no 
longer to be found in East Africa. He attributed this 
peculiar distribution to elevation of the land surface, 
subsequent to migration, with resulting lowering of 
temperature and desiccation of considerable areas of 
low country. It was therefore suggested that low- 
level, broad -leaf tropical rain -forest was at one time 
more widesx)read in East Africa than it is now. The 
presence of a small but significant palseoaretic element 
extending from Abyssinia as far south as temperate 
South Africa indicates relatively modern immigra- 
tion along the temperate zone corridor formed by 
the high eastern mountain chain. 

The distribution of forest types in Nyasaland was 
briefly described by Mr. P. Topham. The range of 
elevation within the region extends from 200 ft, to 
10,000 ft. and at least nine groups of forest types are 
to be noted. The biotic factors of greatest importance 
in relation to distribution are local history, bush 
fires, cultural methods, fallow periods, grazing and 
soil rejuvenation by termites. In the absence of long- 
term fire protection experiments and of fuller local 
records, the ecological succession of the different 
types is largely speculative. 

The distribution of various Nigerian forest types 
in relation to temperature, rainfall and elevation was 
described by Mr. W. D. MacGregor, and particular 
stress was laid on the succession from the open park- 
land to the moist deciduous type of forest. Experi- 
ments have shown that over considerable areas such 
a succession takes place with fair rapidity provided 
there is a nucleus of deciduous forest sufficiently 
near to supply an abundance of wind-borne seed and 
provided the , area is .protected from farming and, 
ill. its earlier, phases, from grass fires.. The importance 
of enlarging the area of deciduous forest as a check 
to advancing desiccation from the Sahara was 
emphasised.-'.' 


Mr. P. Richards gave a comparative account of 
three areas of tropical rain forest situated in British 
Guiana, Sarawak and Nigeria resiiectively. Each 
area was studied intensively rather than extensively, 
and the data were collected so far as possible in a 
quantitative form. The structure was studied by 
means of profile diagrams based on measurements 
of all the trees on clear-felled plots, and the floristic 
composition was at the same time determined. The 
structure is fairly similar in all three localities. An 
interesting point is the close analogy of the forests 
on white sand in Sarawak and British Guiana, 
suggesting that there may be parallel edaphic 
variations from the climax in different regions of the 
tropics. 

An ecological investigation of jieeuiiar interest was' 
described - by Mr. C. G. Trapnell .in relation to tb© 
application of ecological methods to the study of 
native agriculture in Northern Rhodesia. Variotis 
native tribes have discovered — ^somo more exactly 
than others — the association of cort-ain wild plants 
with soils of a certain type and arc abio to fix' 
on the location and decide on tlie nature of their 
cultivated crops in accordance with such observations. 
Efforts to advance the prosperity of the country 
should be directed towards building on the found fs.- 
tions already laid by the native himself, rather than 
to hazardous introductions or innovations. 

Fruit Storage 

The enormous amount of research, much of it 
emanating from Empire sources, which has in recent 
years been directed to problems of fruit storage and 
transport, made it peculiarly suitable that a session 
of the Conference should be devoted to that subject. 
The fact that, as one speaker pointed out, imports 
of Empire fruit into the British market have in- 
creased six-fold in the last twonty-fivo years and 
now constitute nearly half of the total import shows 
how research and the practical apj^licaiion of it are 
proceeding hand in hand with the ach^ancernent of 
Imperial trade. 

Of the eight papers presented, five came from over- 
seas contributors and the remainder from workers 
of the Food Investigation Board. The prol)Iems 
involved are of extraordinary complexity, involving 
as they do not merely the factors which immediately 
affect storage of fruit — for. example, temperature and 
humidity of the store, mode of packing, state of 
maturity of fruit 'when put in the store, etc. — but 
a multitude of others which .come into play w^hiie 
the- fruit is still .on the tree. Such are the effects of 
soil,; of climate, of rootstock and so forth on the 
keeping quality of .the fruit. The problems are in the 
main similar whatever the fruit or the country of 
origin, though the relative importance of the different 
factors may vary from one problem to another. For 
these reasons no summary whicli w’ould o\"on indicate 
details will be attempted here. 

Dr. G. Wardlaw’’ and Mr. R. Leonard diseusscf! the 
problems of the storage of tropical fruit. ln\'i\st.igatioiis 
at the Imperial College of Tropical Agriculture rangt^ 
from empirical testing of the storage b«dia\iour of 
various tropical fruits — banana, lime, grape frtiit, 
avocado pear, etc.—to fimdamentai studios of the 
■ gaseous exchange ocetirring during gowvtii and ripen- 
ing. . .Canadian .researches, summarised by Dr, H, T, 
Oiissow, covered the whole field of the storage of 
apples. H. .Turner of the New Zealand Fruit 
Board ..dealt chiefly with systems of refrigeration and 
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methods of stacking fruit in the holds of ships. Mr. 
N. E. Holmes, in connexion with the transport of 
Australian citrus fmit, discussed fungal spoilage and 
loss of flavour in relation to age of the fruit, and the 
value of various methods as tests of the state of 
maturity, while Mr. D. J. Dreyer described experi- 
ments relating to mechanical damage to South 
African pears. With reference to the gas storage 
method, which has been rapidly taken up by some 
English grow^ers of apples in the last few years, Dr. 
G, West advised a certain amount of caution, as much 
research work still remains to be done before the 
method is placed on a sound basis. Finally, 
pax)ers of a fundamental nature were read by Dr. 
A. S. Horne and by Mr. R. Gane, the former discussing 
the results of a quantitative study of the resistance of 
ap];)Ies to fungal invasion and the latter dealing with 
some interesting effects of ethylene gas on the respira- 
tion and maturing of banana fruit. 


• In the final session, Prof. E. E. Cheesman directed 
attention to the pressing need for greater facilities 
within the Empire for the ooliection and classification 
of crop varieties and related species. The menace 
of Panama disease and of witch-broom disease to 
banana and cacao cultivation respectively makes it 
imperative that wholehearted attempts should be 
made to discover or to breed suitable varieties of the 
crop plants resistant to these diseases. The work 
is seriously handicapped at the moment by the lack 
of adequate facilities. 

An interesting feature of the Conference was a 
series of exhibits comprising, in addition to the 
illustrations of South African plants already men- 
tioned, a collection of types of cultivated Sorghum 
and of cowpea (Vigna sp.) prepared by the staff of 
the Royal Botanic Gardens, Kew, and an exhibit 
illustrating Linnaeus’s development as a botanist 
arranged by the Librarian of the Linnean Society. 


Conference of Empire Meteorologists 


T wenty -ET VE Dominions and Colonies were 
represented at the third Conference of Empire 
Meteorologists which was in session at the Meteoro- 
logical Office, South Kensington, on August 12-21. 
Six years liavo elapsed since the previous conference 
and there have been important changes during that 
period, both in the organisation of colonial meteoro- 
logical services and in the demands made upon them 
for data, either for homo consumption or for inter- 
national dissf*inmation. There were two main reasons 
for calling the conference, first to give the directors 
of scTvi<.^es an o})portiinity of discussing their problems 
bcTore pro(»e<‘ding to tlie International Conference of 
Directors to be hold at Warsaw this month ; 
socornlly, to {Hscuss tht^ meteorological arrangements 
nc'cessary to nn^et the Co\T^rnment’s requirements in 
connexion witli the Empire air-mail scheme. 

At the same time, thf‘. mo(>tings provided an 
opportunity for the <3xchange of views on many 
other (jueslions of a general cliaracter. In meteoro- 
logy, problems of co-ordination are not less'. important 
than purol}^ technical problems. It is, therefore, very . 
necessary that the administrators of meteorological 
services should meet from time to time to discuss 
these matters. Within the Empire we have a wide 
diversity, not onl} in climate bat also in the adminis- 
trative arx^arigements for handling meteorological 
data. A mooting of ^Empire meteorologists' thus 
providt^s a means for (!onKidermg problems from 
(‘\-(‘ry angl< , and has a sj>ecia1 value for that reason. 
At the opening UKTling on August 12, the delegates 
wore wek'omod hy Sir Henry Lyons, vice-chairman 
of the MV*t4*orologi<'a] Chmmittoe. Mr. J. Patterson, 
direeior of the Canadian Mi^tc'orological Service, was 
(fiocted pr<\sldmt of the ConfiTonce. At the- first 
business nH*<*ting, the Cox’ernment’s jxdicy.iii regard 
to the Ji]mpii*(^ air-niail schcuno was outiined. This 
scheme invoh'os both flay and night flying, 
adec|uatf*- ineteorologi(*al services must be ,, 'a , funda- 
mental ]iart of the necessary ground organisation. 
Linked up with tlie tpiestion of organisation 'are such 
technical matters as the making of synoptic ' charts 
on a iinifomi plan, the coding of reports from land 


stations and ships and the choice of hours of observa- 
tion. Air -mail pilots are familiar nowadays with 
synoptic charts, and it is important that they should 
be able to consult up-to-date charts at their ports of 
call. It is also important that a symbol they see on 
a chart in one country should have the same meaning 
as a similar symbol on a chart they see in another 
country. The delegates will have to consider the 
international aspect of this matter of symbols at 
Warsaw, and the discussion in London proved very 
useful. 

Questions connected with aviation and with 
synoptic meteorology occupied the first few meetings. 
These were followed by discussions on meteorology 
for the Armjr and for the Navy, instruments, upper- 
air observations, marine meteorology, geophysics, 
climatology and agriculture, and seasonal forecasting. 
The us© of upper-air data has assumed increased 
importance with the advent of air -mass analysis for 
the purpose of synoptic diagnosis. In many colonies 
there are special difficulties, however, in the way of 
obtaining the data. One difficulty is that of procuring 
hydrogen for the inflation of pilot balloons, and it 
was of interest to learn how the difficulty is being 
met in Canada by the use of a portable electrolytic 
generator, and in East Africa by an ingenious 
chemical generator, the essential part of which has 
been adapted from a commercial pressure-cooker. 

In connexion with geophysics, the Conference 

passed a resolution recommending the establishment of 

a station at Chesterfield Inlet, Hudson’s Bay, Canada. 
Ihis station would be in near proximity to the North 
Magnetic Pole and its situation would also be very 
lavourable for auroral studies. The conference also 
recommended the establishment of a station at 
xristan da Cunha, observations from which, situated 
as It IS about midway between the Cape of Good 
South America, would be of great value, 
e discussions on climatology and agriculture 
began on August 19. Perhaps the most interesting 
subject m these categories was that of the broad- 

s mg of climatological data. Students of world 
clmiatology have previously been handicapped 
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KC'riously by the difficulty of obtaining current 
climatoiogical data. Tiio monthly summaries issued 
by the various services are often published many 
months in arrear, and it has thus been impossible to 
put together an up-to-date picture of the climato- 
logical conditions all over the land areas of the globe. 
Lieut. -Colonel E. Gold gave an outline of a scheme 
for th(> broadcasting of brief data from selected 
stations in each country on the fifteenth of the 
month following that to which the data refer. This ' 
scheme will come before the international conference 
at Warsaw ; its successful realisation would be an 
advantage not only to climatologists but also to 
business men who require recent information in 
regard to the general weather conditions in distant 
lands. 

The subjoci. of s(ui.sona! fon^casting gave rise to an 
intf^resting discussion, hlveryont^ of course recognises 
the great ad\"antagt*s tliat would ensiie if some 
reliable raetliod could be cvoh'cd. for forecasting the 
general character of the weatlier some weeks or 
montlis in advance. The existing methods were 
brought under review, but it can scarcely be claimed 
that we are within siglit of a solution. An elaborate 
preliminary study of the main causes of variation 
ma57', as in the case of the monsoon rainfall of India, 
result in tlie derivation of an c^qiiation from wdiicli a 
forecast can be made with a certain degree of success. 
The general view, however, was tliat none o^ the 
methods hitherto explored liad given results good 
enougli to justify the inaugura^tion of an official 
service of long-range forecasts. E, G. B. 


Educational Topics and Events 

Glasgow.— The King has been pleased, on the 
recommendation of the Secretary of State for 
Scotland, to approve the appointment of Mr. Duncan 
M'acCallum Blair, professor of anatomy and Dean 
of the Medical Faculty, King’s College, University 
of London, to be regius professor of anatomy in 
succession to Prof. T. H. Bryce, whose resignation 
takes effect on September 30. 


College library administration carried to a high 
])itch of activity is exemplified in Columbia, Missouri, 
where librarians, spurning the role of mere custodians 
of books, make it their business to become acquainted 
with and contribute to class-room instruction and make 
systematic provision for acquainting lecturers with 
the library’s resources with reference to current work. 
They visit classes, participate in faculty meetings, 
hokl instructional conferences with students and 
(conduct introductory orientation classes. Collections 
of books are disposed where they are most easily 
accessible to students both in common-rooms, in 
class-rooms, in laboratories and in hostels. Con- 
v(U'seIy, the instructional staff, besides encouraging 
students to make the most of the library’s resources, 
act as assistant librarians and give regular instruction 
in the technique of reading, especially the timed 
reading exercise followed by a comprehension test. 
In fact, reading is recognised as the student’s chief 
tool, and the college holds itself responsible for seeing 
that every student becomes highly skilled in the use 
of it. The head librarian is at the same time dean 
of instruction and his aim is to make the library the 
^ ‘heart of the college”. The above facts are gleaned 
from correspondence in School a/nd Society of May 18, 


Science News a Century Ago 

Consumption in Man and Animals 

■ In a long review of “A Treatise on Pulmonary 
Consumption” by Dr. James Clark, M.D., F.B.S., 
the Athenaeum of Heptornbcn* i>, 1835, said : “The 
Chapter on the Btatistieal History of (bnsiimplioii 
contains many curious fVict.s, and is accompanied 
several valuable tab]t\s affording much matter of 
interesting reflection to the j)o]itical philosophcu*. It, 
appears that more than one-fourtli of thos(' wlio di<5 
from birth to j>ul)erty ar(‘ affe(‘1ed witli tuhc'nmlous 
disea.se ; that the gr(‘atcsti numbfu* of deaths from 
consumption oc<;iir between tin* ag<^ of tw(‘nfy and 
tjiirty • , . the mortality being ]>robabIy a-t its 
maximum at thirty ajid gra^lually diininishlng from 
that age. . . . The (Jiapter on 1 In* (liseas«M'n animals 
affords much intt‘r('.sHng information. ... In fh«‘ 
gardens of the SoeieJy in Regent’s Park 

Mr. Owen has found the dis(‘as(? in the tiger, the 
Persian lynx, tlie jjaradoxun^ genmi,, tlie (dvet cat, 
the Indian ichneimion, tlio })rown coati moridi, the 
Nepal bear of the liimala>'as, tli(‘ American tapir, 
the American elk, in \Tirioiis monkeys, in the 
Eskimaux dog and in the lungs of th(‘ Pyt iion tigris”. 

The Zoological Society 

At a meeting of the Zoological Society InJil on 
September 8, 1835, Thomas Bell being in the chair, 
“a marmazet was presented from Mr, Moore of Bio 
Janeiro, the first that lias e\T‘r been seen alive in 
this country. This, the most diminutive species of 
the monkey tribe, is about t])(' size of a small rat, an<l 
even when full growm can be put into a lialf-})int 
tumbler. The greatest singidarity is its large 
tail, in which it completely envelopes itself when it 
retires to repose, to screen itself from the cold. The 
countenance of this sp(*cies is that of an old man ; 
and the one present^'d to the Zoological Society is 
said to bear an exact r(^s(‘mf)]anc{' to that of a cek*- 
brated French diplomatist”. {The Times, S(*|>b'inh(u* 
14, 1835.) 

Capt. Back's return from the Arctic 

On September 10, 1835, The Times aimouneed the 
arrival in Liverpool of (Vipt. George J^ack on his 
return from his journey in search of Capt. John Boss, 
and the following day quoted tlu.‘ following ]>assag(‘s 
regarding Back’s expedition from tlie Montreal 
papers : “During the first winter the expeilition ha<i 
to endure great privations, owing to the scarcity of 
food and the severity of tlio weather. Cajitain Back 
is the first E'uropean who has visited the (srt'at Fish 
'River and examined its (^ours<‘ to tlu^ Polar Seas. 
Its very existence was doubted by many g(M)gr*apliiers. 
It is said to be large, but dangerous navigation ; 
greatly impeded by see; it falls into the Polar Sea. 
Further than this, we only know that Hit* pa-rty of 
intrejud ’ travellers liad to encomher <'V<‘ry tdistadi* 
to which Polar navigation is Iiabk*, ami wt‘ an* lt*tl 
to belieA^e that immense masst\s of iet% with sevtTt* 
weather 'finally arrested their progress. f’a])iaiii 
Back will, we believe, liave. mueh int<*r<,*sting in- 
formation to .eommunicaie res|Ktet.irig his obstawa- 
tions on the Aurora, the changt\s on ila* iitHMlh* us he 
drew northward, etc. Jhe extreme e.old In* t'x- 
perienced, we learn, was 70 dtgrtn^s bel«)W zero. Tin* 
'expedition returned to Fort Rtdiauee which IViplaiii 
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Hack left on tli(^ 20tJi M;arc}i 1835, and travelled on 
snoW'Bhoes to Chippewayan ; frbni this station Ee 
departed on the 28th of May and arrived at Lachine 
on the 6th of i\iigiist.” Back, who was born in 1796, 
was knighted in 1839, and was made an admiral in 
1857. Ho died on Juno 23, 1878, 

Progress of the London and Greenwich Railway 

The Mechanics' Magazine of September 12, 1835, 
sai d : ‘ ' Th e Lon don and G reenwich Railway viaduct 
is now fast approaching completion, and presents a 
\'ery imposing appearance. It forms a highly interest- 
ing object from the summit of Nunhead Hill, at the 
hacii of Peckham, from which the whole range of 
arches, seen in nearly its entire length, appears like 
the ‘counterfeit presentment’ of a Roman aqueduct. 
Nmiliead Hill is decidedly the best point from which 
to obtain a general view of this magnificent work, 
which there forms a part of the foreground to an 
exciuisite and comprehensive panorama of the 
metropolis, in its whole (mormons length from Chelsea 
to Greenwich, with all its ‘domes and spires and 
[>iniiacles’, amongst which those of Westminster 
Abbey and St-. Paul’s are of course the most con- 
spicuous.” 


Societies and Academies 

Paris 

Academy of Sciences, July 16 (G.R., 201, 181“244). 
Jean Lotus Destohches : Definition of the stability 
of propositions. Robert Fortet : Probabilities ‘en 
dmme\ Antoine Appert : Normal measures in 
separated spaces. A. Rauoh : The extension of a' 
theorem of Lindeldf and Phragmdn. David 
Belorizky : Tho nebular spectrum of Nova Herculis. 
MATifli Marinesco ; The use of low-frequency re- 
actioii in triodo \ndves. Georoes Vaudet and Rene 
Servant : The spfKd,.ra of exploded wires' in the 
oxi.rem«^ ultra -violent and the Schumann region. A 
fine wi.ro, (,^xp,lo<l(Kl by an electric current, 'forms a' 
vtjry intcnise light, source, as although- the time of 
exposure was of the order of 20 microseconds, good, 
photographs w^oro obtained with a grating. '.The lines' 
were spark lines. ]\Iichel Ditfpieux : The influence 
of tho chemical medium on the bands of the second 
positi\'e group of Ng, Hua-Chih Cheng and Jean 
Leco,mte : Some remarks on the vibration fre-- 
quencies of chlorine derivatives. Discussion of 
Raman and infra-red spectra. Paul '>Soleillet and 
Serge Nikitine : Comparison' of the polarisation of 
, the light emitted by resonance in^ an -atomic -jet and 
ill the non -directed, vapour. Andbi^ Keing and 
Arnold Lassieur ; The electrical conductivity of 
w ater , The el ec t ri cal co iiclu ctivi ty of water does not ■ 
appc‘ar to bo eonst^ant, and the -determination of 
small ( I II anti ties of carbon, dioxid(3 in solution by 
measuring thf.‘ electrical conductivity is impossible. 
(Ieorges Co LANG e : B.esea.rch on 'the-' optimum, 
lighting cJ* pilot ogra,|)lis and engravings. Witold 
Brontewski and W. Pietrek : The stmeture- of the 
iiickf3l~cobalt alloys. Curves are given showing the'' 
variation of physical pixiperd-ies with the composition. 
Tliere Is no evidence of the existence , of .a -'definite, 
compound of nickel and cobalt in, -'these ■.■alloys. 
Etienne Canals, P,rBRRE Peyrot and-.RooEBNofL :: 
The fluorescence of some pure substances.- Arthdb’ 
Aicermann : The adsorption by active .- carbon- of 


dilute : organic ' vapours -and, their desorpti,on. -pure 
air, LiON Mobbau, Georges Chaijdron and Albert 
Porte viN- .: A new .method of extracting the gases 
contained in metals, .. The .metal forms the cathod(‘ 
in an evacuated .discharge tube, connected, with u 
Langmuir pump. The extractio.n is made at- Uu' 
ordinary temperature. Aluminium, after reinoviiLi 

gas by the o.rdinary method, (fusion ift ‘-a vacuum ) 

gave additional gases by the new method, sixteen 
times the original amount. .Felix FRANgois : T,h(‘ 
system, antimony iodide - ammonium iodide - 
water. 'Victor Livovschi : On 4.7-dimethydoxindoL 
Georges Dupont and Raymond Dulou : . The 
pyrolysis of pinene. A new type of monocyclic 
terpenes, the pyronenes. The new hydrocarbons arc 
characterised mainly by tlieir Raman spect-ra. 
Francois .Kraut: ' The, origin of the breccias of 
Chassenon (Charente). These breccias are sedi- 
mentary formations, in which occur remains of 
pumice and scoria, probably from an ancient volcano 
nearby, in addition to debris of the crystalline 
substratum. Constantin Pierre Nicolesco : 
Hydrological researches in the chalk of the Paris 
basin.. Auguste Chevalier and Raymond Furon : 
Some Tertiary and Quaternary dejiosits of the islands 
of Cape Verde, Henri Besairie and Victor 
Hourcq : The stratigraphy of the upper Jurassic 
of Madagascar. A. Guillerd and E. Bedon : An 
experiment with fluorescein on the losses of the 
Ognon, above Lure (Haute -Saoiie). This river dis- 
appears into permeable strata. Experiments witli 
the dye showed that one third of the missing water 
emerged in the springs of La Font (Lure), and La 
Noireau (Magny). James Alloiteau : The necessity 
of studying sections for the determination of the 
Polypiers of the Cretaceous. ReniI: SoufeGES : The' 
embryogeny of the Verbenacese. The development 
of the embryo in Verbena officinalis, Robert Lev^' 
and Rene Audubert : The emission of radiation 
by the eggs of Discoglossus in the course of develop- 
ment. Maurice Lemoigne and Robert Desveaux : 
The^ formation of hydroxylamine in cultures of 
Sterigmatocifstis nigra in a medium enriched with 
ammonium nitrate. Gaston Ramon and Andre 
Staub : Vaccination for anthrax. 

Leningrad 

Academy of Sciences (O.i?., 2, Nos. 5--6, 1935). M. G. 
Krbin : A special class of differential operators. 
G. V . PEEmEER : An integrating factor of a system 
of symbolic equations, equivalent to a system of 
linear equations in Jacobians, which satisfies the 
generalised conditions of Hamburger. G. B. 
Gurevich : Classification of tri vectors of the eighth 
degree. P. P. Lukin : Dependence of internal forces 
on the main virial of the outer forces. N. V. 
Ad AMO V : '^Geometrical ' meaning of the stability 
condition given by Liapunoff. V. Eeremo^mch and 
M. Krexnes : Topology of surfaces of second order. 
Th. Judalevich : Optical , phenomena connected., 
with the change in size of the spherical particles of a 
disturbed medium. ^ P. A. Walther and S. D. 
Ponomarev: Investigation of hydraulic grids. N. N,. 
Gusev and M, ,B. Neumann : Rate of combustion 
■ ..of pentane mixtures. L. J. Kurtz,:, Kinetics of the . 

formation . of anode films on metals (1). Protective 
' .films -'of silver nhl'oride, and bromide nii silver. N. J. 

■ Demjanov and N.', I. .Putochin : Action .of nitrous. ^ 
acid, : on triptophane . V. , O . Luk ashe vi.ch and : M . : A . 
VOROSHILOVA : B-ediiction of nitrogen compounds by 
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iron shavings. M. K. Djaicova, A. V. Lozovoj and 
S. I. Cherticova : An investigation of the chemical 
composition, properties and methods of treatment 
of primary tars of Cheliabinsk brown coal. G. N. 
f Maslianskij and M. S. Nemcov : The poisoning of 
molybdenum -zinc catalyst, E. A. Razbaum and 
: r"' A. N". Fil*-'BOV : Chemical composition of lawrovite. 

' A. E. Chodjkov : , Tertiary deposits and the boundary 
of glaciation in the eastern part of the Narym region. 
Western Siberia. .P. P. Lazarev and L. N. Formo- 
- zovA : Influence of illumination on some processes 
in plants (2). Influence of illumination on the quantity 
of water and of organic substances in plants. R. I, 
Serebrovskaja and K. I. Shapiro: Frequency of 
mutations induced by X-rays in the autosomes of 
mature and immature' germ -cells of Drosophila 
melanogaster males. ' S. G/Levit : Sex-linked genes 
in man (and their relation to the problem of domin- 
ance). V. X. XiKia’iN : PhysioJogy of milk secretion, 

Vienna 

Academy of Sciences, June 27. M'arg arete Hopper : 
J^vaporation experiments in vacuum with polonium, 
radium D and radium E. With electrodes containing 
RaD, RaE and Po, the last evaporates at lower 
temperatures than RaE or RaD, the differences being 
about 250® and 300° C. respectively. With aged 
electrodes, the values are higher for all three elements, 
but the order remains the same. Elisabeth Rona 
and Marg- ARETE Hopper : Evaporation of iiolonium 
in oxygen and nitrogen. An apparatus is described 
which allows of the x3reparatioii, evaporation and 
measurement of the j)olonium in a definite gas-s]3ace, 
without contact with the external air. The evapora- 
tion occurs at a lower temperature in iiitrogen than 
in oxygen. Marietta Blah and Hertha. Wam- 
bacheb : Sensitiveness of desensitised pliotographic 
films in dependence on atmospheric oxygen and on 
the concentration of the desensitiser. The results 
obtained agree best with the oxidation theory of 
the desensitisation process. Josbp Sghihti.meister 
and Ernst Fovn : Disintegrabiiity of the elements 
from argon to manganese by polonium a -rays. Only 
potassium gave an observable, though very small, 
yield of H-rays, other elements giving not more than 
about 0*2 H-i'ays per 10® polonium a -rays. Ernst 
Behtel and Artur Kutzelnigg : Behavioui* of 
cellulose towards liquid chlorine, iodine, and iodine 
monochloride. Erich: Tschbrmaki-Se'ysenegg : 
Genetics of dimorj)hism and occurrence of iiomostyly 
in primulas. Fritz Lieben and Bella Bahminger : 
The system sugar — amino acid - yeast. Leonore 
Brecher : Pre-ind'uced alterations in the light-- 
reaction threshold for the coloration of Dixippus 
Br. et Redt. Franz Mauser : Synchronous 
metamorphosis of transplanted fore -legs in Dixippus 
morosuSi Br. et Redt. Atma Malabotti : Histo- 
logical investigation 'of the stick grasshopiier with, 
transplanted head. Hans Pbzibram : (1) Heat-sum 
and temperature quotient. Results obtained in the 
investigation of egg develojimcnt, larval growth and 
chrysalis duration are given. (2) Quantum growth 
with vertebrates. (3) Transference of the metabolic 
level of temperature-modified rats to their progeny. 
Konstantin Tzonis : Direct current narcosis ' in 
insects. : Justus Rosenhagen : ' , The path of the 
Prambachkirchen metenrite. Abmin D adieu and 
WoLP Bngler : Raman spectrum of CDCI3. For 
ordinary chloroform, the spectrum consists of the six 
frequencies (intensities, in brackets),' 263(4), '369(4), 
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671(5), 765(36), 1219(2), 3022(4). For CDCI 3 , these 
become 265(4), 367(4), 657(5), 740(36), 916(2), 

2254(4). The line 2254 cm.“^ corresponds with the 
C-D valency vibration, and 916 cin."^ also depends 
essentially on the G-D linking. Armin D adieu and 
Hans Koprer : Raman spectra of DBr and CgHgSD. 
Rudolf Leutner .* Velocity of hydrolysis of cyclic? 
acetals ( 2 ). 

Washington, D.C 

National' Academy of Sciences (Proc,^ 21, 301-412, 
June 15). -Charles H. ' McBuhnbt, Walter B. 
Bollen and Roger J. Wi:llia.ms : Pa!,itothenic acid 
and the nodule bacteria - legume symbiosis. The 
stimulating effect of innoculating alfalfa and other 
legumes with appropriate bacteria has liitlierto been 
explained on the theory tliat the bacteria fix nitrogen. 
Small quantities of pantothenic acid, whicli can be 
synthesised by EhizoMnni exert a marked 

stimulating effect on the growth of alfalfa. Cultuic 
exj)eriments suggest that parfi-otlienic acid is not tlie 
deciding factor in the nitrogen fixation process, bifi* 
rather it plays an important part in tlie carbohydiute 
anabolism of the plant. F.rancts G. Benedict and 
Ernest G. Ritzman : Lability of the basal meta- 
bolism of the dairy -cow. Feeding experiments on 
five Holstein (c. 60-0 kgrn.) and four J ersey (c. 300 kgm.) 
cows, ranging in age from 3 years to 15 years and 
extending . over jieriods from two months to three ■■ 
and a h,alf years, show a sign,i;ficant liigher level (ranges 
of 10-90 jier cent for individuals) during the pasture 
season (June) and a tendency for a minimum during 
March. There was also frequently a profound change 
in the metabolic level within a period of two months 
(ranges of 30-85 per cent for individuals). Buhner’s 
concept, formulated about fifty years ago., that all' 
resting warm-blooded animals give off lieat in direct 
jiroportion -to their surface areas, and at a constant 
rate, irrespective of spt'eies, of 1,000 (*al. }>er sq. rn. of 
body surface per 24 hours, nov^ rcHiuircs modification. 
L. D. Leet : Thc 3 Provio{j(yown, Massachusetts, earth- 
quake of Ajiril 23, 1935, and data for imT^stlgating 
New England’s seismicity. A very slight eartliquake 
was felt on this date along the tip of Capo Cod. It 
was recorded at Harvard, Mass., with a Beniof!' 
seismograj)}!. This instrument has been c*alibrated 
by recording dynamite blasts in quarries, and it was 
therefor© possible to fix the focus at 117*5 km. from 
Harvard. More such instruments, which are ca|>ab]e 
of giving useful records of S'licli slight local cart.-h- 
quakes, ai*e required. Robert A. Millikan and H. 
Victor Nehbb : Eqiiatoriid longitude effects on 
cosmic rays. A progress report. Shielded and o])en 
electroscopes taken on voyages round tlie woiid show 
a sudden dip in causing tlie e<|uatorial belt — varying 
from 8 to 12 per cent on diffen^nt skh‘s of the^glolM*. 
A similar survey at high altitude, at prt^sent incom- 
I>lete, shows an exponential rise in ionisation ■witli 
height. These results indieati^ a tlissyimnetrinil dis- 
tribution in outer space of the* eartii’s magnetic ikdd 
with respect, to a line passing through tin? centre 
of the' earth. J. A. Htratton : S])hi‘roi«lal funcfiioriK 
of the- second kind. RitniAKD (\ 1’olman : Thermal 
equilibrium in a general gnivitationui field. A 
theoretical discussion. W. 'W. Hansen : Oii ilio 
■ expansion . of Green’s function. The disciissioii^ is 
\ confined to.. scalar etjuations of luatlieiuat ii'ul pll>^ic*s.^ 

. -Francis B. Bumner and Denis I . Fox : KitifleN of 
.. carotenoid pigments in fishes. (3) fi’he efteei.s of 
.. ingested ■ carotenoids upon the xanthophyll eonlent 
of F'undulus parmpinnis, Batcfhes of the Pacific. 
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kiUifish fed on the chopped flesh and skin of the 
garibaldi, a brilliant orange-red fish containing much 
xanthophyll, showed a substantial increase in the 
concentration and absolute amount of xanthophyll 
in their tissues. Other batches fed on chopped white 
meat of the California ‘halibut’, which contains 
practically no xanthophyll, neither lost nor added to 
their stock of xanthophyll. Still other batches fed 
on beach worms, which are rich in carotene but have 
no xanthophyll, showed an increase in xanthophyll 
content. Hence these fish, while unable to produce 
xanthophyll on a diet free from carotenoids, can 
apparently convert carotene into xanthophyll, con- 
trary to the prevalent belief that animals must ingest 
such substances directly or indirectly from plants. 
A. H. Wbioht : Some rare amphibians and reptiles 
of the United States. F. B. Sxjmnbb : Studies of 
protective colour clumge. (3) Experiments with 
fishes both as predators and prey. The predators 
used were blue-green sunfish, and Qmnbusia adapted 
t,o light and dark backgrounds formed the prey. The 
results confirmed the earlier experiments in which 
penguins were the predators ; that is, light-adapted 
fish, were more readily caught in a dark tank and 
vice versa. Fish which were immobilised by drugs 
were also caught more (|uickiy. Conspicuousness, 
rather than availability, determines survival, and total 
quiescence is a definite handicap when the predators 
are also fish. S. Boghnbb : Summation of multiple 
Fourier series by spherical means. Max Zorn : 
The automorphisms of Cayley’s non-associative 
algebra. Georg Aitmann : On a topological char- 
acterisation of compact convex point sets. Marston 
Morse : Generalised concavity theorems. S. 
Leesohetz ; A theorem of extremals (2). J. H. C. 
Whitehead : A certain region in Euclidian 3-space. 
J. VON Neumann*. On normal operators. A. D. 
Bergneb and A. F. Blakeslee : Chromosomes 
oncLs in Datura discolor. Citet. Stern : The effect 
of yoMow-scuh) gene deficiency on somatic cells 
of DnhHophila. Female ceils homozygous for this 
defi(‘i(mcy are rarely viable, Clyde E. Keeuer : 
Hearidot : an in<*ompletoly recessive white spotting 
characttu* of the house mouse. G, W. Beadle 
and A. H. Hturtevant : X-Chromosome inver- 
sions and nifuosis in Drosophila melanogaster, A 
general th(*ory of the behaviour of inversions, 
supported by gene? tic evidence. ' Helen Dean. 
King and W. E. Castle: Linkage studies of., the 
rat (Rattus fiorvegims). Breedmg tests show that, 
in the eleven genes which have been identified, 
two linkage systems occur.' E. Lucile . Smith : 
X-Ray and abnormalities : increased , abnomiality 
of segments in Drosophila due to X-raying of 
gamet(«. Irradiation of virgin females led to a' 
number of indivi<luais in the first generation hav.mg 
irregular aJMloinens, im*rcaHO of irracliation pro- 
ducing larger numbers of abnormal individuals. 
The (‘fleet was not inlu'rited. The suggestion that 
t.ho oflee-t is diu‘ to ehaiig(‘s produced in the cyto- 
plasm of the eggs seems io be <?onfii*m.ed, by the' 
appearanci^ of flav aljiioiTua! individuals on irradia- 
tion of males, the? gam(*tes of which .carry little' 
(lytoplasui. Mkney Fairfield Osborn V" .; The' 
anc(3stra! i.re(» of Uj(‘ Proboseidc‘a : discovery, evolu- 
tion, migration and niigratiou over a *50,000,OfM) year 
p«3riod. An iwi\'arj{?e account of a forthcoming mono- 
graph on thf.* Proboseiiic‘a, with a diseuBsion of the 
bearing of this work and of Prof. Osborn’s eo.rres-' 
ponding work on the Tiiaiiotheres on the, mechanism 
of the evolution of species. ; 


Forthcoming Events 

IMeetings marked with an asterisk are open to the ptwJic.] 
Sunday, September 8 

British Museum (Natural History), at. 3 and 4.30, — Mias. 
M. R. J. Edwards : “Pioneers”. *** 


British Association for the Advancement op Scirnce 
■ (Norwich Meeting-) ' 

Monday^ September 9 

At 10 a.m. — Sir Arthur Smith Woodward : “Recent Pro- 
'gress in the Study' of Early Man” (Presidential Address 
to Section H). 

Prof. P. T. Herring : “The Pituitary Body and the 
Dieneephalon” (Presidential Address to Section I). 

At 12. — ^Mr, F. ■ T. , Brooks : “Some Aspects of Plant 
Pathology” (Presidential Address to Section K). 

At 3 p.m.— Exhibition of Prof. J. S. Huxley’s film “The 
Private Life of the Gannets” (in the Stuart Hall). 

At 9 p.m. — Exhibition of educational films by courtesy 
of the British Gauinont Instructional Pdims. 

Tuesday^ September 10 

At 8.15 p.m. — ^Br. C. S. Myers : “The Help of Psychology 
in the Choice of a Career” (Evening Discourse in the 
Agricultural Hall Assembly Room). 


Institute op Metals, September 9-12. Annual Autumn 
Meeting to be held in Armstrong College, Newcastle- 
upon-Tyne. 

September 9. — -Dr. H. W. Brownsdon : “Metal Melt- 
ing — Its Effect on Quality” (Fourteenth Autumn 
Lecture). 


Official Publications Received 

Great Britain and Ireland 

Transitions of the Third International Congress of Soil Science, 
Oxford, England, 1935. Vol. 1: Commission Papers. Pp. xii+428. 
28«. net to Members of the International Society of Soil Science ; 2Bs. 
net to non-Membm. Vol. 2 : Plenary Session Papers and the Presi- 
dential Address. Pp, iv •+• 194. 11s. net to Members ; 13s. net to non- 
Members. (London : Thomas Mni'by & Go., Ltd.) 

Cass Technical Institute. Syllabus of Classes, Session 
1935-36. Pp. 114. (London ; Cass Technical Institute.) 
n of Scientific and Industrial Researcli. Report on 

Ce^in Trials of Geo-electric Methods in S. Wales, with Special 
Reference to the possibility of their use in Detecting Underground 
Water in Mining Areas. By Prof. A. Hubert (:?ox, Dr. D. A. Bryn 
Williams. Pp. v + 34 + 20 plates. (London: 
H. M. Stationery Office.) 2$. Qd. net. 

Other Countries 

Interior : Office of Education. Bulletin, 
Courses m Occupational Information. By Maris M. 
v+47. 5 cents. Bulletin, 1934, No. 20 : Graduate 
Study m XJniveraite and Colleges in the United States. By Walton C. 
Sinting^OffiS*)^^^^* (Washington, D.C. : Government 

■M.-, Illinois : Engineering Experiment Station. Bulletin 

r^PP^®^'^kary Study of the Locomotive Front End by 
of Jests on a Front-End Model. By Prof. Everett G. Young. 

^^^hetm No. 275 : Effect of Time Yield in Concrete 
P?nf wfS M m a Reinforced Concrete Arch Bridge. By 

Ralph W. Kluge. Pp. 32. 40 cents. 

f-hA at Fillets, Holes and Key ways 

^ Method. By Prof. Fred B. Seely and 

nf M^nAiui£ (V.”* BuUetiu No. 277 : The Strength 

By Prof. Frank E. Richartand Nathan 
49 cents. (Urbana, 111. : University of Illinois.) 
UnS 1 QQA ^ i^^port on tffie Working of the Museum Department 
during 1934-35. Pp. xxii. (Malta: Government Printing Offi<u‘.) 


'■ ■Catalogues'". 

InSiom^^f ^ Use in the Treatment of Urinar; 

GilSSraSdMo'udT™*’™ 


Social Science 


T he question of the ■utilisation of science, Sections F and I (Econooiies and Physiol og^r) 
raised in a discussion at the recent con- further demonstrate over how wide a front this 
ference on academic freedom at Oxford, acquires gathering of scientific workers considered the way 
the greater interest through both the recent in which the application of scientific knowledge 
meeting at Norwich of the British Association and can assist in the solution of social and industrial 
also the way in which political affairs have directed and economic problems. 

attention to the necessity for considering how Discussions of this type have for several years 
science can be used for human welfare. From past been a regular feature of the meetings of the 
whatever point of view we regard the dispute British Association, particularly discussions in 
between Italy and Abyssinia, or the measures for which two or more sections have been associated 
defence against air raids now being initiated by the in the joint consideration of a particular problem. 
British Government, the question as to the mis- The growing consciousness on the part of the 
direction of scientific knowledge cannot be evaded, scientific worker that the extent and direction of 
Similarly, this year’s programme for the meeting scientific work itself is influenced by the social and 
of the British Association has shown that in many economic conditions under which he works, no less 
ways the isolation of the scientific worker is break- than the examples afforded of the disappearance 
ing down and to an increasing extent he is con- of academic freedom in Europe, have quickened 
sidering the relation between his work and the the interest of scientific workers in such discuBBioiis 
society in which he finds himself. generally. Even those engaged in the most 

As examples, one need only refer to the sym- academic or theoretical investigations to-day 
posium on the State control of agriculture arranged cannot be indifferent to conditions around them, 
by Section M (Agriculture), the discussions on the on which they depend both for the continuance 
universities and business and on the future trend of support and for freedom of investigation, 
of scientific management in Great Britain before- The very, frailty of civilisation may demand 
the Department of Industrial Co-operation (Section ' certain limitations on the freedom of investigation 
p — Economics), the presidential address to Section .possessed by the man of' science, however different 
L (Educational Science) on education and freedom, the purpose and form of such limitations may be 
part of which appears in this issue of Natubb as compared with the restrictions imposed in such 
(p. 416), the symposium on the herring problem countries as Germ.any and Italy. With the very 
arranged, by. Section D (Zoology). Discussions on continuance of civilisation itself in doubt, some- 
the chemotherapy . of , malaria before Section B thing in the nature of a mobilisation of scientific 
(Chemistry),, on, . 'sugar beet problems before , effort in its support bcxsomes an urgent need. In 
Section, M (Agriculture), .the place of -psychology ' a state of ' emergency the limited resources of 
in the training and work of teachers before scientific effort must be utilised where they can 
. Se-ctions J and L, (Psychology Bnd Education), the supply the greatest, safeguard to liiimanity, whettier 
application of „science to . the -, control of road traffic ^ inrespeet of supplying the knowledge and teclinifiue 
before Sections G and J (Engineering and Psycho- , for, the control of the forces already released by 
logy) or on the economic aspects of diet before - applied science,. -or ..for the developiiient of a ■whole 
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new field of economy and technique for the of history may prove a fruitful source of accurate 
distribution and enjoyment of the wider resources social knowledge. 


these forces when wisely used have made possible. 

lYom this point of view, the right of society in 
a time of emergency to prescribe the directions in 
which scientific effort shaU. first be made can 
scarcely be challenged. Nor is there involved 
thereby the threat to creative thought which is 
involved in the prescriptions which we have 
witnessed of late on the Continent. We are, how- 
ever, immediately confronted with a problem of 
co-ordination which is already suggested by such 
a programme as that of the British Association. 

Discussions such as those we have indicated 
are commonly regarded as contributions to the 
development of social science. Granted that 
they represent contributions to our body of 
organised knowledge bearing on the problems 
which confront an organised society, how far do 
they contribute to the solution of problems as 
visualised by those who are seeking to attack such 
problems systematically by scientific methods ? 
Can such haphazard discussions lead to the evolu- 
tion of either policy or technique permitting of 
the solution of social problems in anything like 
the way in which problems of physical science are 
solved 1 

These questions and the underlying one of the 
evolution of sociology into a true science have 
recently been raised by Prof. Julian Huxley in a 
thoughtful article in the FortnigMy Beview. The 
practice of using the term science both in the 
sense of an organised body of knowledge, as well 
as in the sense of knowledge and ideas amassed by 
true scientific methods, tends to much confused 
thought on sociology and on other subjects 
described by Prof. W. McDougall as social 
sciences. Admittedly sociology at the present time 
is merely a body of more or less organised know- 
ledge, only a fraction of which has been amassed 
by methods which can be ^called scientific. :■ 

Its position in fact is very simfiar to that of 
history, and wdiile on broad grounds Prof . Huxley 
may he right in objecting that history caxmot be 
classed as a science, to push that.. objection, too, 
far is .to be unjust to many investigators whose 
scientific study of historical method is yieldmg 
results of real .value for the int6rp,retation'.of social, 
poMtIcal and eeonoin.i.c situations, ■ and may 
provide the, .basis upon which a true science . may 
■ yet be built. In just the same way, the'. tramform 
tfon of sociology, into, a true science of society may 
ultimately be effected. Indeed, the soientific .study 


Prof. Huxley, however, is not content merely 
to direct attention to the existing confusion of 
thought on social problems. He indicates the main 
requirements if social knowledge is to develop into 
a true science in the way that natural science began 
to emerge from a mere body of organised know- 
ledge at the beginning of the seventeenth century. 
In the first place, he reiterates Prof. McDougall's 
plea for an adequate supply of workers of high 
standard. This is a first essential for the scientific 
study of social problems and at once presupposes 
first the provision of adequate facilities for the 
training of such workers and the existence 
of employment for such social workers when 
trained. 

Given a supply of investigators of the requisite 
quality, the question of social experiments and 
their control at once looms large. Without experi- 
ment, social science can scarcely develop. At 
present the failure to isolate experiments and 
difficulties in securing such isolation are almost as 
great an obstacle to the accumulation of scientific 
knowledge as the prejudices which often influence 
the interpretation of their results. Despite the 
many new departures in economic and social 
practice which we have witnessed even in the last 
five years, it is almost impossible to draw sound 
and vaHd conclusions owing to the absence of 
control or the existence of vitiating factors. 

The gradual evolution of an appropriate tech- 
nique and the steady accumulation of social 
knowledge by scientific methods will go far to 
establish a definite science of society. Even then, 
however, such a science must differ somewhat 
from the physical sciences. In the main the 
physical sciences represent an approach to truth. 
In any social science it is the other aspect of 
science, which the physical researcher is prone 
to neglect, that is most significant— science as a 
means of control. Scientific workers must at least 
give a lead to the administrator and politician in 
such matters as a first step towards social control, 
and the recognition of this responsibility has 
already inspired a movement for integrating 
different branches of scientific research. One of 
the most valuable services rendered by the meet- 
ings of the British Association is, its educational 
work in assisting that integration, and thus pro«* 
moting a broad point of view in which the wiser 
direction of available scientific effort upon national 
and social problems becomes possible. 
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The Principles: of Quantum Mechanics ' ■ mystery, is now a perfectly natural feature of the 

.By P.: Dirac., (The International Series of integral ■calculus. . There are 'two main exceptions 

Monographs on Physics.) Second edition. "Bp. .■ to -this statement. ' The commutation rules for 
,xi+300. .(Oxford: Clarendon Press,; London: angular momentum ■ have a specially simple 
Oxford University Press, 1935.) 11 s. 6d. net. character, and since angular momentum governs 

most of the structure of atoms and molecules, the 
^"T^HIS is the second editm^^^ of the celebrated more purely dynamical methods have, in llie 
A book that appeared five years ago, which hands of some, proved fruitful in the study of the 
has been perhaps the most outstanding book closed system of tlie molecule. The secmiid easc 3 
written on the quantum theory. The new edition where the dynamical methods are used has the 
has the same brilliantly distinctive style as the honourable, though rather depressing, character 
old. Mizcdi of the book has been rewritten, and a of a Torlorn hopeh There are some subjects 
new chapter on electromagnetic radiation has which belonged to the classical selieme, l)ut which 
been added at the end ; but its main character is do not fit at all readily iiit’o the quanta! scheme ; 
unaltered. Nevertheless, it must be confessed we are thinking in particular of electromagnetic 
that on account of the lapse of time the flavour radiation, whicli is discussed in the new last 
one derives from it is somewhat different. chapter. In such a case, the non-coramutative 

In 1930, the great rush of discovery was only methods make the fit distinctly less unsatisfactory, 
just over, and the exponents of quantum theory whereas the imdulatory methods make the subject 
were still rather sharply divided into two camps, nearly incomprehensible. We must be thankful 
according to whether the wave-function or non- for the life-belt which keeps us afloat an extra 
commutative algebra was regarded as the key half-hour, even if we drown in the end. 
idea of the theory. There was, of course, no con- In the preface to the new edition, the author 
tradiction involved, but tastes differed so strongly explains that he has made the book less abstract 
that one could really speak of rival schools, than before so as to appeal to a. wider circle of 
Dirac was a strong adherent of the non-com- readers, but it is not very clear what sort of readers 
mutative school, and from his book one would he had in mind when he made the aiteratioris. It 
scarcely have gathered the predominating position was easy to see who should be the readers of the 
in the subject that the wave-function has gained, old book, for the list would include everybody 
Indeed, though, of course, he makes extensive who had any interest in the (|uantum theory, 
use of such functions, he seems to regard them as provided that he had acquired a considerable 
a slightly discreditable confession of weakness, preliminary knowledge of the subject from othc^r 
They constitute an admission that a perfectty sources. Though the new work does not demand 
abstract scheme cannot conveniently be made so the same abstractness in outlook as the old, it still 
that it will contain nothing but strictly observable calls for the same amount of preliminar^r know- 
quantities. He gives special warning against the ledge. For example, the first four chapters discuss 
analogy with actual waves, and the warning may 'states’ and their 'representations’ mth no mention 
be justified because the analogy is so good (at of wdiat is being deserifoed or of how it is going to 
least for a single particle) that one is in danger of be done. The generalisations of these chapters 
forgetting that it is only an analogy. On the other will be most helpful to anyone thoroughly iamillar 
hand, he is much concerned with emphasising the with the technique of quanta ; but they could not 
analogy between the quantal and the classical possibly serve as an introduction Ixffore that 
mechanics ; indeed, the development of this familiarity has been acquired, if only for the 
relationship is the spirit that animates the whole reason that no one is ready for a gi^neral idea, 
of the book. however w^ell it may be presented, until he lias a 

During the last five years, the conflict of tastes number of examples to attach it to. Moreover, the 
has died down in the way that is usual in science, book calls for a knowledge of other subjects on a 
by the recognition that there was nothing to rather high level, and no student with any inde- 
quarrel about. On the other hand, as a technical pendence of character would tolerate being kept 
method the .wave 'function has won all along the in deliberate ignorance of the main subject while 
line. Except in one or two special subjects, no one he laboriously acquired all this aneillaxy know'- 
now ever thinks of commutation rules,' and even ■ ledge. For example, a main idea in the book is 
the matrix, not so long ago an almost sacred the analogy between the quantal and the classical 
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^Poisson brackets’. This analogy was most valuable 
in Dirac’s hands as a guide to the discovery of the 
quantum mechanics ; but once found, its utiUty is 
gone because the classical Poisson bracket is a 
troublesome thing and much more complicated 
than the quantal, so that most students will 
profitably desert the rather arid fields of higher 
classical dynamics, and will devote the time saved 
to more interesting matters. 

One character of the work is to be highly com- 
mended, and that is the author’s refusal to waste 
time over rigorous discussions of unimportant 
difficulties. We may paraphrase his way of dealing 
with such difficulties in the words : ^‘Though 
something seems a hit wrong, it can’t be really 
serious, and with reasonable precautions there is 
no danger.” To the rigorist, this sort of thing 
may be shocking, but it is typical of the author’s 
peculiar genius in being able to use a deeper 
formalism than can anyone else without allowing 
it to overmaster him. In the same way, he does 
not start the quantum theory with five axioms 
and eleven postulates, or whatever it may he, in 
the way so dear to the logician, but instead 
describes some of the physical phenomena which 
demand a modification of the classical mechanics, 
and builds up his theory from these. He is con- 


sequently free from the danger which lies at the 
root of all such logical systems, that when tliey 
fail it is not the fault of any of the postulates, but 
of something which was so completely taken for 
granted that the author never knew he had 
assumed it. 

In this work (and in some others of the Oxford 
series) there is a hibhographical inconvenience, 
which proves a quite intolerable nuisance to the 
reader. There are frequent back-references in the 
text, which are nearly always in the form ‘In 
equation (31) of Chapter V it was shown that ...” 
At the head of every page stands the number of 
the section and the title of the chapter, but not 
the number of the chapter. Consequently in 
looking up every such reference it is fiorst necessary 
to turn hack and find the table of contents at the 
beginning of the book. 

We fear that in the above account there may 
have appeared a certain lack of enthusiasm for 
what is undeniably a great work. This lack is to 
be interpreted only differentially, in the sense that 
we do not consider the new edition any better 
than the old. In the old edition, the author 
succeeded so admirably in expressing Ms philosophy 
that the new was almost hound to disappoint our 
expectation of still better things. C. G. D. 


Temperature and Living Matter 


Temperature and Living Matter 
By Prof. J. BSehradek. (Protoplasma-Mono- 
graphien, Vol. 8.) Pp. x-f277. (Berlin : Gebruder 
. Borntraeger, 1935.) , 18 gold marks. ■ - 

I JST accordance with the general lines of this 
series of monographs, the author restricts 
himself almost entirely to cell physiology ; ecology 
' and behaviour are not ' dealt with.^ , ■' 

The first chapter is of an introductory- nature, 
and is short. In the next three the author proceeds 
to an exhaustive discussion , of the effect of tem- 
perature on the rate of biological processes, and 
its physical and mathematical interpretation. He 
explains tlie theory of the Qjo .rule and the 
Arrhenius equation, and -points out . objections- to 
their use as a means of manipulating experimental 
data. In particular, he takes exception -to the use 
made of the Arrhenius equation by. Crozier'. and '- 
his - school. He proposes .to substitute .for^these' 
ibrmulse a simple empirical equation of the .form. 

where p is the time occupied hythe process, 
t is the temperature, and a and b are .constants,' 
the latter having the meaning of a temperature 


coefficient. This coefficient, 6, has, of course, no 
theoretical significance ; but the author claims that 
it is constant over the whole temperature range 
in many processes in which other coefficients are 
found to vary with the temperature. 

The classification of biological processes into 
‘physical’ and ‘chemical’ on a basis of temperature 
coefficients is unsound, since many physical pro- 
cesses have high temperature coefficieiits ; to 
make deductions as to the biochemical nature of 
these processes from their temperature coefficients 
is clearly still more rash. Belehradek’s interpreta- 
tion of the effect of temperature is as follows : 
Others have tacitly assumed that a chemical 
process is always the limiting factor in biological 
reactions, but there is no reason why a physical pro- 
cess, for example, diffusion, should not be limiting, 
since it can he shown that a high temperature co- 
efficient is not incompatible with such a process ; for 
if diffusion is limiting, it wilh be affected by the 
viscosity of the protoplasm, and the rate of the 
biological process will thus bear the same relation to 
temperature as does protoplasmic viscosity. The 
author then proceeds to adduce evidence in 
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support of Ms views, and although the theory has 
met with much criticism it is set forward very 
convincingly in this hook. 

The next three chapters deal with the effects of 
temperature on the chemical, morphological and 
physical properties of living systems. The question 
of viscosity is discussed at length, which is not 
surprising in view of its importance in relation to 
the author’s theories. 

Chapters viii and ix concern the relation of 
living matter to low temperatures, involving dis- 
cussion of cold-hardiness, chill- coma and the causes 
of death by freezing. Evidence is brought forward 
to support the suggestion that chill-coma and the 
fatal effect of low temperatures {apart from 
freezing) are due to the increased viscosity, which 
practically stops all biological processes. 


Motor 

The Principles of Motor Fuel Preparation and 
Application 

By Prof. Alfred W. Nash and Dr. Donald A. 
Howes. Vol. 1. Pp. xiv-l-538+9 plates. Vol. 2. 
Pp. xiv 4-523. (London: Chapman and Hall, 
Ltd., 1934-1935.) 30^. net each. 

T he reputation of Prof. Nash as a teacher and 
leader in the petroleum industry is such that 
any book from him is assured of a sympathetic 
reception. He has had the assistance of Dr. D. H. 
Howes, of the Anglo-Persian Oil Co., and his 
venture is launched with a foreword from Dr. A. E. 
Duiistan, in itself no mean recommendation. 

It is common knowledge that one of the wonders 
of the world, something which is influencing the 
daily life and comfort of every one of us, is the 
modern high-speed, high-efficiency internal com- 
bustion engine. This requires fuel to drive it, and 
so a variety of problems have been set to the oil 
chemist which are by no means solved, and there- 
. fore still in the forefront of interest. 

. Knowledge, when it has , a bearing on everyday 
life,, travels apace,, so that even the schoolboy 
and his sister talk glibly of anti-knock and gum-, 
ming. The, use of . petroleum on its present 
scale is relatively a n.ew thing ; it is said that up 
.to the.present only tw^o thirds of a cubic mile of 
.oil has been used, and the rate of progress, which . 
'is amazing, is largely due to the fact that science 
has from . the outset been so largely applied to 
.the , problems. .As Prof. Nash .says,. ,a team of 
geologist, petroleum- engineer, . refinery chemist, 
business man, and sometim.es. physicist 'and 
matliemat.iciaii,, to wffiich we would add, men of 


Chapter x, the longest in the book, is devoted to 
injury by heat and heat resistance, and the last 
chapter, an account of the stimulative effect of 
temperature, is necessarily short since a considera- 
tion of sense organs and behaviour is beyond the 
scope of the book. 

The first four chapters cover ground which is of 
fundamental importance to all students of experi- 
mentaL biology. Throughout the book, the 
systematic arrangement of facts makes it a valuable 
addition to any library, even though these facts do 
not lend themselves to any very comprehensive 
generalisations. The size of the bibliography 
bears witness to an amount of work for which 
Prof. BelehrAdek deserves the gratitude of all 
biologists. 

J. A. R.. 


Fuels 

energy and enterprise, has co-operated to dis- 
cover, produce, refine and distribute petroleum 
and its products. As motorists, most of iis 
expect to be able to stop by the roadside and 
refuel at a wayside pump almost at will, and it is 
not realised how great an organisation, how much 
technical effort is behind this most efficient 
service. 

The work as a whole is divided into two 
volumes, of wiiich tlio first deals witli the pro- 
duction of the motor fuels by dlstilh-ition, crack- 
ing, extraction from na,tiiral gas and h^^'dro- 
genation. Tt also deals with the rival fuels not 
originating from petroleum, for example, benzole 
and alcohol . Th e pro'blemB of oil storage , insurance 
and distribution are also briefly touched upon. 
The second volume describes the subjects of 
analysis and specification, the %um’ question, 
which is one of importance, internal combustion 
and' Diesel engines and knock ratings. A 
chapter is devoted to aviation fuels. ... 

The primary object of the refiner is to obtain 
from crude petroleum a fraction which distils over 
a range from 35*^ to 200” C., which is redistilled, 
etc,,, to marketable petrol : the book is not con- 
cerned. with the subsequent operations to lubri- 
cating oil, fuel oil and asphaltic products. 

. Straight distillation onl}" yields a proportion of 
petrol according to the nature eff tiie crude, and 
as petrol was the most valuable pr«>duct, means 
were sought to increase the proportion and were dis- 
covered in the process of cracking. In general, 
during cracking, low boiling constituents are pro- 
duced by the breaking down, under the influence 
of heat’ of the larger molecu'les present in the oil, 
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some hydrocarbons of even greater complexity 
being produced at the same time. Though 
simple ill principle, cracking has offered many 
difficulties in practice : it is largely practised, and 
the total amount of petrol yielded by a ton of 
crude oil has inaterialiy increased in consequence, 
thus helping to conserve the world’s oil resources. 

At the well-head a great quantity of gas is 
liberated saturated with the lighter liquid hydro- 
carbons, though in itself it consists mainly of. 
methane. It is customary and necessary to 
senib out these liquid fractions before the natural 
gas can be pumped great distances, so there is 
available a considerable quantity of highly 
volatile spirit which is blended so far as possible 
with the ordinary distillates. There is naturally 
a limit to this blending process, and at the moment 
the large amount of butane for which there is 
no use remains one of the problems of the industry. 

Every means is thus taken to obtain the 
maximum amount of motor fuel from a particular 
crude oil, which then is subjected to a drastic 
refining process so as to remove all constituents 
likely to he harmful to the engine of a motor- 
car, in particular the sulphur compounds-— this 
subject receives full treatment by the authors. 

In countries like our own, where there is no 
natural source of oil, other home sources of fuel 
naturally receive consideration. One of these is 
benzole, a by-product of the coking and the gas 
industry. The first effort to market this by 
William Butler of Bristol in 11103 was not very 
successful, and it was not until the formation of 
the National Benzole x\ssociation in 1919 that a 
satisfactory marketing organisation for this pro- 
duct, which is sold mixed with petrol, was 
attained. To-day ‘National Benzole Ms a well- 
knovm product, and the quantity of benzole 
produced in Britain is oontiiiually increasing, 
though it remains small compared with the total 
amount of motor fuel. 

.' Considerable interest is attached, to a second. 
..motor fuel, namely .alcohol,., which in^'manyTands 
is likely,, to be widely used as the ' result of 
..legislative enactments. The advances . in fer- 
mentation technique, the use. of cheap molasses' 
as the source of sugar and the discovery of pro-, 
cesses of dehydrating alcohol so as to make an 
anhydrous product iniscible with petrol in all 
proportions, . have done much to make : alcohol 
practi.ca.ble as a mof-or fuel and competitive so 
long as, petrol bears its present high rate .of duty. 
Methods .have been w^orked out for making alcohol 
from ethjdene gas, and where this is available in. 
quantity the process is also a commercial .one,..'^' 
If the supply of petro,i fai,led or the’ product 
became very costly, .there is iiO' doubt’ alcohol 
could largely take its place. A lengthy , -chapter- 
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is devoted to the intricacies of this question : it 
handles also the production of methanol from 
water gas and the use of this alcohol as a fuel 

The production of oil from coal, either by low- 
temperature carbonisation or hydrogenation, is as 
yet in its infancy, though there is a certainty 
that progress wiU he made in both directions 
during the next decade. Such oils are to be 
regarded as home-produced crudes of special 
character, and they wiU come into the hands of 
the refiner for treatment. In comparison with 
the processes discussed, the crude oil obtained by 
distilling shale is barely competitive, and in 
normal times cannot be regarded as a serious 
source. 

Prof. Nash has given us a scholarly and inform- 
ative work which should have wide patronage. 
He makes clear the advanced state of the industry 
as regards scientific knowledge and the amount of 
research and development which is taking place. 
It is satisfactory that there are in Great Britain 
schools of petroleum technology of university 
rank and high standing. It is desirable, however, 
that the practice of refining be also encouraged 
by every possible means, lest from lack of practical 
operation we lose contact with what perhaps are 
the most forceful developments of the day in 
chemical engineering technology. E. P, A. 


The New America: the New World 

By H. G. Wells. Pp. 96. (London : The Cresset 

Press, Ltd., 1935.) 2^. 6d. net. 

Stbessing the genei'al problems rather than details, 
Mr. Wells in a series of four short but brilliantly 
written chapters emphasises the necessity for the 
deliberate readjustment of the social mechanism, 
so as to realise the possibilities of human expansion 
that are now running to waste and disaster. He 
holds that, if an effort is to be made at all to find 
a way out from catastrophe to a new lease of life 
for civilisation, the main part of it should come 
from America, as no other country has the necessary 
freedom of speech and mind left and all other com- 
munities are confused by the war threat. 

During his recent visit to America, two aspects 
of that country s effort to adapt itself to the new 
conditions seemed to Mr. Wells unique. The first is 
that the struggle to reconstruct in America goes on 
in an atmosphere of unbridled public discussion, 
whereas in Britain it is restrained by habit and custom 
and by the centralisation of the Press in London. 
The second is the relative unimportance of large mass 
antagonisms. There is no widespread conception 
of a class-war ruling the situation as in Russia, or 
of racial incompatibility as in Germany or any such 
exacerbation of xenophobia as in Italy or Japan. 
There are conflicts of regional interests, indeed, but 
little regional bitterness. 
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Practical Applications of the Punched Card Method 
in Golieges and Universities 

Edited by G. W. Baehne. Pp. xxiii-f442. (How 
York; Columbia Uni vorsitjr press ; London: Oxford 
University Press, 1935.), ::22s, M, net. ■ 

The; use of tabulating machines of the Hollerith 
electric or other types for statistical and recording 
work of . all kinds, has . increased , to a remarkable ■' 
extent during the. past fifty years. It is not, however, ■ 
generally appreciated how valuable these devices 
liave proved themselves not only in large-scale and 
intricate accountancy systems but also in actual 
statistical rosea, roll in the wide and varied field of 
social science. The present w^ork describes their use 
mainly in colleges and universities, for example, in 
the registrar’s and business office and miscellaneous 
administrative applications, ami in psychological, 
educational, medical, hospital, legal and agricultural 
research. In their present wonderfully improved 
form, the Hollerith machines work automatically with 
such speed and unerring accuracy in complicated 
statistical maniptdations that, to the uninitiated, they 
seem like uncanny ‘robots’ of superhuman efficiency. 

The exx-Jerience of the large number of American 
universities and other institutions here recorded 
shows that both in the ordinary business routine of a 
registrar’s office and in social research of every kind, 
such media, nical devices are proving to be increasingly 
necessary, as essential indeed as mathematics, and 
a, re, as the editor rightly insists, the natural out- 
growth of the statistical method of approach to 
modern learning. One writer in the authoritative 
series of papers here presented from many fields of 
university and institutional activity expresses the 
view that, with the statistical approach so perfected 
by these means, a precision and dependability of 
research in the social sciences will be secured second, 
only to that of the physical sciences. So far from 
mechanising thought, the vast reduction in time spent 
on laborious rou tine will increase the time available for 
clear and original thinking and accurate observation. 

The Aliphatic Free Radicals 

By' F. O. .Rice and K. K. Bice. Pp. 204. (Balt.imore, ' 
Md. : Johns Hopkins Press ; London : Oxford 
University Press, 1935.) 21.5f.net, . 

The capture of particles ' elusive and ephemeral by 
Baneth and Hofeditz has proved a turning point in 
the century-old . controversy around . the .question 
“Do free i^adicals exist ?” In justice to recent develop- ' 
rnents, the Faraday Bociet\*’s discussion in September 
1933 centred, chiefly round entities foiling within the 
deffiiiiion : “Free radicals com|>lexes of a,bnonnal 
valency, wliich additix^e properties, but do' 

not carry an el<.‘ctrical cljai*gi‘ and are not free ions”. 
Th(‘ ]>ook under rewi<‘w is t‘oncerned with such 
radicals, of wdiich “th(‘ most striking property is their 
short life”. 

The detection and incidental s^mthetic uses of , free ;■ 
metlryl, metliylene and ethyl are lucidly described, ' 
and a hypothesis of thermal decomposition of organic 
vax)oiirs, consistent with many of the data, is based. 
on tlie intermediate formation of free radicals. 'T^ha'" 
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authors are bold enougli to prophesy in detail the 
'courses of numero\is reactions not yet investigated. 
Cognate reactions in the liquid phase are briefly 
discussed, and the hypothesis is extended, with some 
success, to the <lecomposition of larger non -volatile 
organic molecules of the recurring-unit type3. There 
are a few slips, such as the description of methyl, 
and ethyl nitrites as “tlie meth>t and ethyl esters of 
the alkyl nitrites” (p. 138). 

■ Readers interested in tlu^ mecliianism of reactions 
will, how'over, And this a uscTuL weIl-|>roduced book 
with a comprehensive up-to-date bibliography limited; 
by the scox)e of the title, but tlie seems rather 

high to comrnaiid a reafh>'^ sale to individuals. 

The Hardness of Metals and its Measurement 
By -Dr, Hugh O'Neill. Pp. xiv -1-292 +-24 plates.:' 
(London; Chapman and Hall, Ltd., 1934.) 25>s. not. 

Aeth{)UGH the hardness of a suhstaiK'o is not a 
physical constant, and cannot be (^xjiressed as a 
function of known x>hysica.l constants, the idea, of 
hardnevss is a fomiliar one, and einj^iricai determina- 
tions of hardness ]>lay a great part in tiie study of 
materials. Methods dex)ending on semtehing now 
take only a suboi'dinato and ‘resistance to 

indentation’ is the most generally accepted definition 
of hardness. The Brinell test, in which a hard ball 
is pressed into the object under a known load, foims 
the basis of most hardness testing, but the intro- 
duction of the diamond x^yramid, as in the Vickers 
test, in jDlace of a steel ball, has given greater |>reeision 
to the test. 

The author of this useful manual has made a special 
study of hardness, and is know^n as an investigator 
of. the subject. Besidc^s a t^'lear account of thc^ methods 
of deteimining hurdn<*ss in ihtj labr)rat4>ry aiuJ in 
the workshop, the book deals fully with influence 
of the time factor in deformation and wdth the n^la- 
tion.of Brimdl hardness t-o such mechanical x>ropetties 
as tensile strength and capjuflty for work hardiming. ; 
The author emphasises the value of ‘Meyer analysis’ , 
in the investigation of the latter ]>ropi‘rly. 8uch 
subjects as revsi stance to abrasion and cutting, 
quality of tools ami cutlery arc also discussed. ' 
The manual will be foiiml of the greatest value as a ; 
■work of reference. €. II. D, ■ . 

Esqtiisse du progres dc la pensee math^matique : ^ 
Dos priraitifs an Pongros international des Mathd- :, 
maticiens. Par tL Pelseneer. (Bihliothequc scien- ■ 
tifirpio beige.) Pp. ifli. (Paris; Hermann et Fie, 
1935.) 15 francs. 

.It is not the tiTlmica! results 4)f mat hematical pro- ; 
grass, blit rather the flevelopment. in tlje outlook of 
mathematicians, wdiieli is very ahly sketehed in this 
little book. From thfi jaimiiivtf attempts t»f reckoning ■ 
'to the dizzy heiglils of eonhanporury mat hematics, 
we thus have IxTore imari ordcrcal and rrifwi suggest i\m 

■ exposition of the mathematical atiriosphcTOs of the 
■ages. Selected quotations from the leading mathe- 
maticians help us to iinderstuiul the x^t*ogres.sive 

■ changes in their iritercvsts and met IkmIs. is is an liifor- ', 

.■esting contribution to the liislory of sciene^'u T, G. 
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Education a^d Freedom* 

By Dr* A* W* Pickard-Cambridge 


N O one witli any power of discernment can 
have failed to note two opposite tendencies 
at work in the present day : one, a tendency 
antagonistic, both in intention and in fact, to 
freedom ; the other, a tendency to lay claim to 
freedom in ways which it is not always possible 
to defend. The second of these tendencies 
is seen in a number of educational theories 
which would, so far as possible, exclude discipline 
from life in the supposed interests of free develop- 
ment ; and also in a certain impatience with all 
forms of authority, of which those who are 
associated with young people have been more 
conscious in recent years than, for example, 
before the War. But the other tendency we 
can see writ large on the recent history and present 
condition of nations and also reflected in the 
smaller letters of individual mentalities. In 
Germany, Italy and Eussia we are watching the 
complete subordination of the individual to the 
State, not only in his external life and action, 
but also, so far as education and propaganda 
can achieve it, in thought and will. 

If such phenomena were only presented to us by 
foreign peoples, they would even then merit our 
very serious attention ; but he would be very 
blind who did not see the same tendency at work 
among ourselves. We call ourselves a democracy, 
and the essence of democracy is that it rests 
upon the free expression of individual thought ; 
but the rigidity of organisation in our political 
parties has increased during the present century 
to an ominous degree, and with it the application 
of what is called ‘party discipline’, depriving the 
individual of all freedom of action and speech, what- 
ever freedom of thought he may privately retain. 
It is at least equally serious, that some of the 
constructors of the imaginary Utopias which 
have been most popular wdth the younger 
generation in the last few years clearly envisage 
and apparently approve of political and educa- 
tional systems based upon the complete 
elimination of individuality. 

Now if this view is accepted, if it is definitely 
decided that freedom is not worth keeping, the 
consequences in the field of education will 
obviously be accepted also— the strict control 
of all that is to be taught, and of the method of 
teaching it ; the exercise of thorough-going 

* From the presidential address to Section L (Educational Science) 
of the British Association, delivered at Norwich on Septeniher 6. 


espionage upon teachers and pupils, and the 
encouragement in both ranks of the giving of 
information' against colleagues .and companions ; 
the supervision of every part of the individual 
life,, so -that there, ma,y be no loophole anywdiere 
for the intrusion of counter-influences, and, no 
opportunity for the expression of free thought. 
There -may be those who feel that such a state 
'is what ought to be ; and I do not now propose 
■to argue with them ; but what I have to say is 
based upon the opposite assumption, that indi- 
vidual freedom, subject to such a minimum of 
restriction and organisation as is necessary for 
life as a member of a community, is the indis- 
pensable condition of a good and even a tolerable 
human existence, and that just as the educational 
systems of coercive States, real or imaginary, 
are directed to the maintenan<‘.e of the systems of 
government and life which huv<‘ given rise to 
them, so the educational systcnn of a. democratic 
State, which is based on the principle of freedom, 
should be directed towards the inainteiiance^ of 
that freedom, and the encouragement of its 
responsible use. As the principle of the direction 
of education in accordance with the ‘spirit of the 
State’ must necessarily result, in the authoritarian 
State, in training citizens not to think, so education 
in the spirit of a polity of free men and women 
must above all train them to think freely and 
accurately, and to desire to carry the results of 
their thinking into action. As the former type of 
State will try to produce a standardised and 
unresisting mentality, the latter will allow the 
utmost variety and will look ibr tlie good life of 
the community to the clash in rat.iona! discussion 
of the . most diverse ■ views, brought to Judgment 
before the- bar of a public opinion in the formation 
of which all alike may take their part. 

The ideal State and community will' be a 
democracy in which every individual, is free, to 
realise the highest values, physical, moral and 
spiritual; and the realisation of some of these is 
only possible if he can enter into freely determined 
mutual relations with others, participating fully in 
the , life of , the , community, , communicating his 
share of good to it, receiving Ms share of good 
from it. ' The ^ community and the state will 
recognise fully the value of the individiial per- 
sonality, and will acquiesce in no condition which 
makes any individual merely a means to the well- 
being of others, or to the stability of the organised 
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community, for the sake of which in authoritarian 
States, real or Utopian, individuality is sternly 
suppressed. 

But the desired freedom of the individual has 
to encounter obstacles of more than one kind, and 
it is ill a great measure with these that education 
has to deal. The obstacles are partly in himself, 
partly in the community. It is obvious at once 
that no one, as he is, is completely free. Everyone 
is greatly hampered by the effects of heredity, 
which, whatever the mechanism, seem to be 
mental as w^ell as physical ; by the influence of 
. body upon , mind by .the. tendencies imparted .by, 
early environment and habituation; ' and' by. the 
results of his own actions. Yet it is probably a 
fair summary . of . what may' , be inferred from 
common experience,' that each .individual has, at 
any moment ' a . ' certain balance or 'reserve', of 
freedom, that is, of power to act in the way which 
■ he,' recognises to be good— a, balance or, reserve 
.■which he can increase or diminish by every indi- 
.viduai.act, every ■ exercise of will,, so far as. he is 
free. Therein lies (as all moralists have seen) the 
importance of each single action ; for it is in the 
determination of single actions that increased 
freedom must be won. By constant action in one 
direction, habits are formed which it is very 
difficult to break. By repeated choice of the higher 
as against the lower values, the choice of these 
becomes easier ; freedom is increased. Accordingly, 
one purpose at least of education is to set what 
seem to be the higher values before the immature 
mind in such forms as it can understand, and to 
encourage the habit of choosing them. About 
most of these higher values .there is really very 
little' doubt, and. in such ' forms >s kindness, un- 
selfishness, truthfulness, fair-play, thoroughness, 

., .neatness and , other elementary kinds , of beauty, 

' they .are as accessible to young .minds as to old. ’ 

Further,, the importance, .of discipline ' depends, 
upon the.fact that without, it— without a certain 
' external compulsion at times— the imin.ature per-, 
soiiality .may not discover that it iias. the .fre'edom, 
::',to choose something other, (and, 'as it .will after- 
wards . recognise, something better) . than that ^ 
which immediately appeals to it... Discipline, cor- 
rection and guidance reveal the power of choice— 
of doing what you do not ' want to do: ; .and, .in 
time self-discipline follows ..and freedom increases 
ill' proportion— freedom, that, 'is, to .pursue and 
realise ends ,. or. values^ deliberately ■.chosen, ' because.' 
the3yare recognised as good,'.' No one .can possibly, 
be less free than one who has always been allowed 
to do what he likes ; he will never have discovered 
that he can do anything else. To deprive the young 
in the name, forsooth, of freedom, of all benefit 
from the experience of earlier generations— to put 
710 values before them as good — ^is not, in fact, to 


increase, but to restrict their freedom by denying 
them the conditions of a fair choice. The young 
mind has neither the information nor the training 
to decide everything for itself. But it is the object 
of education and of discipline that it may ulti- 
mately have these, and may do some things, no 
longer because they are imposed by authority, but 
because they are recognised to be good, and other 
things, it may be, because the ideas suggested by 
authority have now been revised and modified by 
the growing reason. If the discipline and guidance 
are accompanied, so soon and so far as is possible, 
by : reasons ■which will not only suggest .'why it is 
that -.such and. such acts and habits .: are good and 
so. .cause the, ..discipline to . be willingly ' accepted, 
but ' will, above all, help : to ■ form the habit of 
reasoning and of considering what is good or bad, 
the result, so far from hampering freedom, will be 
to elicit and .enhance it.', * : 

It is clear that over and above the influence of 
wise suggestion and example, not only in the 
general life of the school as a society, but also in 
the choice of literature, in the study of characters 
both in literature and history, and in the presenta- 
tion, in however simple a form, of the working in 
history of cause and effect, an immense opportunity 
is open to the teacher. 

But education has much more to do in the 
cause of freedom than the encouragement of a 
habit of discriminating between good and evil, or 
better and worse, and the suggestion of the lines 
of such discrimination. For before life is far 
advanced, the simple problems and issues of early 
days are merged in far more complicated issues, 
requiring the utmost clarity of thinking ; and not 
only does the true ■ discrimination between values 
itself become more difficult, but also a knowledge 
of facts, a power of analysing- them and appreciat- 
ing their hearing, and therewith an understanding 
of the particular conditions in which the realisation 
of ideals of good has to be attempted, become 
essential ; in short, a clearness of perception and 
judgment without which the best intentions may 
..end in disaster.,::, , 

For effective thinking two conditions are neces- 
sary : first, that the materials with which thought 
has to deal shall be so far as possible true, or, in 
other words, that truth about facts shall be 
accessible ; secondly, that the. ■mind itself shall 
have been trained to work accurately and honestly ; 
and 'if .freedom in. political and private life is-,, to be 
..preserved, those ■ who : educate others must put 
them in .the , wa.y of .obtaining truth .about .facts 
and of distinguishing truth from falsehood in what 
is presented to them and in their own reasoning. 
It would take a very brave man to deny the 
immensity of the obstacles. Even in a country so 
free as our own, the temptations to accept opinion 
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manufactured by others, not always for the best 
ends, are enormous. 

Yet preparatory work may be done on the lines 
which are followed, at least in a few schools, in 
which in some upper forms present-day problems 
are discussed, or the news of the week presented, 
in ways which encourage older boys and girls at 
least to think about them, to be aware of the two 
or more sides that each question presents, to 
realise the duty which lies upon them, or will 
shortly lie upon them as citizens, to get the best 
information and to form their opinion with a high 
sense of responsibility and a disregard of the 
interest of class or self. They can be led to realise 
that democracy is less a system of equal rights 
than a system of equal responsibilities ; and even 
the common life of the school can teach them how 
much one clear and decided mind can do in 
shaping the opinion of its own circle. The founda- 
tion of habits of impartial and critical judgment 
can be laid at school, and if they are not laid there, 
the odds are heavily against their being laid any- 
where else. The teaching of history is an obvious 
instance of the opportunity which education 
affords for the formation of habits of careful 
judgment. As in ail other matters, there must be 
an impartial presentation of facts and issues, and, 
if possible, opportunity of discussion of a kind 
suited to the age of the pupils. 

In other ways, the dangers of dependent, un- 
venturesome and even servile mentality may be 
partly met by the school. Young people are much 
more likely to think for themselves, if, subject to 
the necessary framework of school discipline 
which is scarcely felt so long as it is wisely con- 
trolled, they do things for themselves. This is 
well understood in the older public schools, but I 
confess that in a great number of secondary 
schools — and secondary schools are of special 
importance, because from them should come the 
leaders of opinion in nearly all those smaller circles 
in which, much more than on platforms, public 
opinion is made, as well as most of the future 
teachers of the mass of the people — should like 
to see a good deal more room for independence 
and self-government. It is impossible to train 
young people in the free use of judgment without 
letting them exercise it freely in their own affairs 
and (with slight and obvious limitations) make 
their own mistakes, and grow in the power of 
judging how to act and of understanding the 
characters one of another ; for in a free State, the 
power to choose persons is as important as the 
power to choose between policies, and there is no 
place so good as a school for learning either to 
lead or to choose and follow a leader. 

Again, no one can deny the effect of the mechan- 
ised drama, which is the almost universal recreation 
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on, certain days in the week, in producing a standard 
mentality (one might almost say a uniformity of 
bad 'taste) and in confining interest to moiiD- 
tonously narrow lines ; and the fact tliat the 
interest in sport of wdiich our eoiintryineii boast 
takes, for nine-tenths of them, the form not of 
' healthy. personal activity but of massed attendance 
at the performances, provided for them l}y no 
effort of their own, of two teams of hired enter- 
tainers or' of a few trained dogs, is not indicative 
or productive of an active intelligence. If ediu^a- 
tion is to counter this, it must encourage tliose 
oc'Ciipations of leisure in which the individual can 
exercise his own free choice and express himself— 
the performance (not merely the hearing) of 
music and drama, the practice of handicrafts, of 
arts, of gardening, of all kinds of ]4ertbrnian(‘es 
which are personal, not mechanical. It must set 
before the young the infinitely various wa\’s of 
spending time wwthily ; and must encourage an 
attitude towards books and rea<iing “which few of 
our examination-ridden youth attain. For all 
these things are the activities of free ininds. not of 
those wdiich accept unthinkingly everythi?ig which 
is superficially attractive and is therefore accepted 
by crowds. Without some such iniiuence from 
education, we can expect only passive minds, 
barren of ideas, and miabie to rise by freedom of 
thinking to meet the perpetually changing needs 
of the world in which they are called upon to live. 

As I have spoken of examinations, I had better 
say explicitly that I rank examinations, not in 
themselves, but as they are treated in most schools 
at the present time, among the worst enemies to 
education in freedom of thought and inde]>endence 
of judgment. Examinations can be, and should 
be, invaluable aids to education ; but it is a con- 
dition of this that they .should be only an ineirleiit 
in the work of the school, testing at convenient 
points the work of both teachers and pupils, and 
really, and not merely by profession, following and 
not directing the curriculum. Tiieir usefulness is 
undoubted in training the young mind to do what', 
it will continually have, to do afterwards— namely,, 
to bring whatever knowdedge and resource it may 
have to bear on a particular point at a given 
moment, and in this both intellect ual and moral 
qualities are involved. But wdiere the whole work 
of the school is planned to cover or lead up to the 
syllabus of some particular examination ; where 
every subject is studied at a rush in order to work 
into the pupils' minds what are virtually pre- 
scribed answers to questions which may almost be 
.said, to be prescribed, ,so. .narrow, is the range from; 
which they can be dra-wn ; where the teacher does, 
not dare to encourage his pupils to think ; where 
he cannot go at his own pace and cover in his own 
way the ground which he can effectively cover, for 



fear of the ejBfect on the statistics by which the local 
education authority, knowing little of education, 
judges the efficiency of his school and his own 
fitness for promotion, or by which the employer, 
knowing even less, Judges the suitability of indi- 
viduals for purposes never contemplated by the 
examination authorities — there examinations are a 
very mischievous thing. Unless the habit of 
working and teaching for examinations before 
everything else is abjured, I see little hope of the 
type of education which alone can save democracy, 
and bruig up a race of free men and women. 

There are other reforms which are urgently 
needed, if our present system of education is to 
be brought nearer to the fulfilment of such an 
end. The prolonging of the time of education is 
obviously one, provided that the education is of 
the type which liberates and trains the mind, and 
does not merely rivet its fetters more tightly. A 
great reduction in the size of classes in most 
subjects is another ; not necessarily in all sub- 
jects, or for all purposes ; but such a reduction 
as will give the individual member of the class a 
chance, and will enable a teacher to encourage a 
pupil who has a line of his own to follow it up, 
and to see that every pupil is mentally active and 
not merely receptive. Young people have not 
indeed enough experience to prescribe or to con- 
duct their own studies to the extent imagined by 
some enthusiasts ; but they have minds which 
shpuld not be allowed to be inert or be driven 
along precisely the same route as twenty-nine or 
thirty-nine other minds, and the smaller the class 
the less the risk of this. 


The suggestions which I have made as regards 
educational practice have nothing new in them, 
but I have deliberately chosen familiar instances 
to illustrate my main contention. My object has 
been to assert that these are no matters merely of 
theory or of finance or of administrative or political 
convenience, but of vital and immediate urgency, 
if we are not unconsciously to bring up a race 
which, with its mind stunted, its capacity for 
freedom undeveloped, will be the easy prey of the 
politician, the journalist and the dictator ; and 
that if a free democracy is to continue, we must ^ 
educate for it, for in many respects our present 
educational system is better calculated to x^roduce 
a servile and passive mentality than to elicit an 
activity of mind and an independence worthy of 
free men and women. 

We have reached a point in the history of 
Western civilisation when the forces which make 
for the enslavement or the inertness of mind and 
spirit are active as they have not been for centuries . 

It is therefore incumbent upon us to test our 
educational institutions and methods at every 
point by their tendency to produce or to hinder 
freedom of mind, to cut out all that makes for the 
standardisation of individualities or is hostile to 
ultimate independence of judgment, at the same 
time so setting before the young the higher values, 
which make for good life and good citizenship, 
that they may have the chance of freely making 
them their own. If we can do this, we may yet 
see the development of a type of humanity richer 
in freedom, self-discipline, courage and vision than 
any which the world has yet known. 


Recent Progress in the Study of Early Man* 


By Sir Arthur Smith Woodward, F.R.S» 


11 ^HEN meeting in East Angha it is appro- 
priate that the Section of Anthropology 
should devote special attention to prehistoric 
archaeology. In this part of England so long ago 
as 1797 , John Erere made the first scientific 
observations on palaeolithic implements which he 
had dug out of a superficial deposit at Hoxne. 
During recent years, Mr. J. Reid Moir has excited 
wide interest by his discoveries of the oldest known 
stone implements, which he has collected with 
remarkable zeal and discussed with acute observa- 
tion. Here also arose the Trehistoric Society of 


during its career of more than twenty years, that 
it has gradually widened its sphere until now it 
becomes the ‘Prehistoric Society', devoted to 
advances in its subject in ail parts of the world. 
We are, indeed, now confronted with problems 
much greater than those which the pioneers in 
western Europe dealt with, when: they were, laying 
the foundations of research in prehistory. .Traces 
of. men who' lived before the .dawn of history .in 
widely separated parts of the earth's surface. have 
been discovered in. increasing abundance : during 
recent years ; and a study which at first was more 



East Anglia’, which has been so well supported 

* From the presidential address to Section H (Anthropology) of 
the British Association delivered at Norwich on September 9. 


or less local has now become one of woiid-wide scope. 

Among the several branches of science which 
contribute to our understanding of the subject, 
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those of paleontology and geology are of consider- 
aWe importance. The period of man’s existence 
on the earth has been so short that there has 
been no appreciable evolution among the mammals 
associated with successive human races ; but 
many migrations and extinctions are observable, 
so that these mammals can often be used for 
determining the relative ages of the isolated 
deposits in which human remains and implements 
occur. In some cases also the mammals are prob- 
ably enough to show the nature of the climate and 
the local conditions under which they lived. The 
contemporary geological changes, though small, 
likewise help in explaining migrations and perhaps 
some extinctions ; while the peculiar circumstances 
of the Great Ice Age, under which early man 
flourished in the northern hemisphere, varied so 
much from time to time, that they have been used 
in forming a plausible chronology. As a paleonto- 
logist and a geologist, therefore, I propose to discuss 
some of the latest developments of prehistory. 

It has long been recognised that the earliest men 
of which traces have been found in Europe did 
not originate on this continent, but were immigrants 
from some other region. It is thus important to 
examine the numerous associated mammals to 
ascertain whence they came ; for most of these 
mammals seem also to have been immigrants to 
Europe just before or during the Pleistocene period 
when man began to live here, and they may give a 
clue to his origins. 

Sir W. Boyd Dawkins was one of the first to 
take a broad view of the mammals which accom- 
panied the successive races of early man in Europe, 
and he eventually published a map to illustrate 
their mixed origin. In addition to some which were 
already in the middle of the European continent, 
others seemed to have come south from the Arctic 
regions, others had passed directly west from the 
middle of Asia, while a few could only be ex- 
plained as having come north from Africa over 
old land bridges to Gibraltar and southern Italy. 
These mammals might not all have lived together, 
but they at least showed how varied were the 
routes open to the movements of primitive men. 

It now appears that the tracing of the warmer 
types of mammals to an African source was a 
mistake. Recent researches seem to have proved 
that during the Pleistocene period there was no 
direct communication between Europe and Africa, 
either through Gibraltar or through Sicily and 
Malta. Geologists are satisfied that certain shells 
which are characteristic of northern seas could 
not have entered the Mediterranean to be found 
there in Pleistocene sea beaches if the Straits of 
Gibraltar bad not been open. Others have re- 
marked that among the numerous remains of 
mammals which occur in some of the caves at 


Gibraltar, there is nothing distinctly Airican. Dr. 
Ravmond ^ Vaufrey has more recently examined 
the" fossil mammals and stone implements found 
in the caves and other Pleistocene deposits of 
Sicily and,Malta, and he shows dearly that although 
these islands were connected with Italy a,t the 
time, they, never had an extension to Africa . 

The latest discoveries of fossil manimals in the 
eaves of Palestine and Syria, m Intorpretod by 
Miss Dorothea M. A. Bate, sliow that during the 
early half of the Pleistocene period, Asia, and north 
Africa were much more closely connected tlnin 
they have been since. The country was com- 
paratively well watered, with luxuriant vegetation 
and forests, and mammals could readily migrate 
both east 'and west. Even so characteristic an 
African animal as the -wart-hog {PMcochmrm) 
was- then living in Palestine. The connexion 
of ■ Asia with Africa was thus as definite as 
that with. Europe ; and the explanation of the 
partial identity between the Pleistocene imiinnials 
of Africa and Eiirope Is pmbabfv that they had 
a common source in Asia, and diverged west in 
two different dire(?tions, one southwards, th(‘ 
other northwards. 

■ This conclusion is su|.)port6d es|KH)iaIly by the 
apparent origin and former (iistribiition of the 
spotted- (or cave) hysena, cmcuki, I':n the 

Pliocene deposits of the Siwallk Hills in iiortherii 
India, there are Jaws and other remains of hyieiias 
which are 'not quite H. croaits^ but .may -well 
represent its ancestors. By the Pleistocene period, 
the typical J?. crocuta was ahead}?' in existence in 
India, as sho-wn by a tooth discovered in the 
Karnul caves, Madras. Remains of the same 
species have also been found in Pleistocene deposits 
in central .Asia and even in China. They are like- 
•wise widely spread over Syria and northern Africa, 
where only the striped liyama (H. striato) lives 
to-day. H, crocuta^ therefore, is not an African 
animal. ■ It originated in Asia, spread tlic-jiiee in 
different directions in the .Old World, .and has 
survived only in southern Africa, wliieli is at one 
extremity of its former wide ra'iige. 

It. is also to , be observed that .none of the 
.characteristically African, antelopes occurs , among 
the European Pleistocene fauna, ■ , Remains - of the 
gazelle have been found, but, this ' animal .is. as 
much Asiatic as African. The Saiga a'litelope., and 
Nemorhmdus^ which are Asiatic to-day, are the 
only other antelopes which reached Europe in 
Pleistocene times. 

-The Pleistocene mammals of .Europe, therefore, 
show that when they flourished on this continent, 
■the only direct land communication was through 
Asia. The, earliest races of men must have reached 
.western Europe by that route ; and as a succession 
:of stone implements, remarkably similar to that 
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which is now so well known in Europe, has already 
been found with early Pleistocene faunas in 
Africa, it might at first be supposed that there 
were parallel migrations of the same men from the 
Asiatic to the African continent. Implements, like 
languages, however, afford no certain clue to the 
races which made and used them, and the same 
tools must have been invented independently 
more than once. It is therefore unfortunate that 
hitherto no human remains have been found in 
undoubted association with any of the earliest’ 
implements and Pleistocene mammals in Africa, 

Two years ago a committee of geologists which 
met in Cambridge expressed itself as satisfied with 
evidence which Dr. L. S. B. Leakey submitted in 
order to prove that he had discovered modern 
types of human skull and lower Jaw with very 
primitive implements and early Pleistocene mam- 
mals in Kenya Colony. In fact, it appeared as if 
the same types of implements in the same geo- 
logical stage in Europe and Africa had been made 
by two distinct genera of men. Quite lately, how- 
ever, Prof. P. G. H, Boswell, under the guidance 
of Dr. Leakey, has examined the geological 
formations in the region where the discoveries 
were said to have been made, and he is now con- 
vinced that there is no proof of the association 
which has been claimed. The human remains in 
question seem to have been obtained from dis- 
turbed deposits, and may have been buried at a 
comparatively recent date. With later types of 
stone implements and remains of modern mammals, 
the only satisfactory fragments of the human 
skeleton which have hitherto been found in Africa 
belong to the genus Homo. Many of the fossil 
forms are related to the surviving South African 
bushman, and if any of these passed directly from 
northern Africa into Spain, as has sometimes been 
supposed, they must already have learned to make 
rafts by which they could cross the Straits of 
Gibraltar. 

The only fossil hitherto discovered in Africa, 
which suggests that that continent may have 
produced man, is the immature skull from a 
deposit of uncertain age (probably Pleistocene) at 
Taungs in Bechuanaland, which was named 
Australopithecus by Prof. Raymond A. Dart in 
1925. It belongs to an ape, and seems to exhibit 
more human characters than the skull of any of 
the existing apes; but Prof. Dart’s complete 
account of the fossil has unfortunately not yet 
been published. 

The earliest known jaw of an ape, Propliopithecus, 
was discovered long ago in the Oligocene of Egypt, 
and numerous Jaws of apes related to the existing 
chimpanzee are now being found in the Miocene of 
south-east Africa. Equally abundant, however, 
are the Jaws of apes in the Mio-Pliocene deposits 


of northern India, and some of the teeth preserved 
in them exhibit a remarkable approach to those 
of man. I still think, indeed, that according to our 
present knowledge, the links which connected apes 
with man are most likely to be found in sonth- 
eentral Asia. As the late Joseph Barrell pointed 
out, the east to west ridge of the Himalayan 
Mountains was gradually raised up at the time 
when northern India was covered with a great 
forest which swarmed with apes of many kinds. 
The formation of the ridge separated off a northern 
portion of the forest which became subject to 
comparatively inclement conditions. The apes 
stranded in this northern portion would be dis- 
turbed by the extensive destruction of the trees, 
and the survivors would be driven to be ground- 
apes and change their habits of feeding. They 
would thus be modified in the direction of man. 

These considerations, with the geographical 
distribution of the few oldest known remains of 
fossil man, led the late Dr. Davidson Black to 
make plans for a systematic examination of the 
later Tertiary deposits of south-central Asia. In 
1925 he reviewed the whole subject in an important 
paper published by the Geological Society of 
China. In the summer of 1932 he actually traversed 
a route from eastern China, through northern 
India, to Syria and the western coast. Dr. Black, 
unfortunately, did not live to see the realisation 
of his project, but we are glad to learn that Father 
P. Teilhard de Chardin will take his place in 
researches beginning in India this autumn. 

It is very interesting to notice that if central 
Asia was actually the region in which the human 
family originated, the few known fragments of the 
oldest fossil men are distributed geographically 
just as a palseontologist would expect them to be. 
The late Dr. W. D. Matthew pointed out that if 
each race of animals evolved at a single centre, a 
succession of waves of increasingly advanced 
genera must have radiated outwards from that 
centre. The latest and highest types would be 
found at the actual place of evolution, and they 
would be surrounded by rings of less advanced 
types of lower and lower degree until the lowest 
would occur at the outer limit. 

The fragments of the oldest fossil men hitherto 
discovered are indeed very few, but although 
allowance for negative evidence may cause some 
hesitation, it is at least noteworthy that they are 
all on the periphery of the Euro- Asiatic continental 
area. Eoanthropus and Heidelberg man were 
found on the western margin of Europe, Pithecan- 
thropus at the southern margin of Asia, and 
Sinanthropus close to the eastern coast of Asia. 
If human types were evolving near central Asia, 
the places of these actual discoveries are in a 
distant partial ring round the source. 
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The next stage in man's development is much 
better known, because by this time he had learned 
to bury his. dead in security. As examples have 
been found in caves so far apart as France and 
Palestine, burial had doubtless become a general 
custom. Many whole skeletons are therefore 
available for study. 

■ This stage is that of Neanderthal or Mousterian 
man, which is geologically the latest to retain 
several specially ape-like characters associated in 
a single individual. Its Asiatic origin is now still 
clearer to a palasontologist than that of earlier 
man. Burials in caves which seem to be approxi- 
mately of the same date reveal a comparatively 
high Neanderthal type in Palestine, a low and 
bestial type in western Europe. On Matthew's 
principle already mentioned, the first is therefore 
nearest to the original source. The accompanying 
stone implements support this conclusion, for 
whereas in western Europe the implements are 
merely trimmed broad flakes, in Palestine there 
are also many narrow blades which resemble those 
made by later (Aurignacian) man in Europe. The 
Asiatic type of Neanderthal man was indeed 
progressing in skill to meet his increasing needs. 
He appears to show us modern man in the making. 

Until typical Homo sapiem h&d come into being, 
man’s only outlet from Asia seems to have been 
by land in the direction of Europe and Africa. As 
soon, however, as he had attained this final stage 
of development he must have been able to con- 
struct rafts or boats, by which he crossed the 
narrow seas of the East Indies to Australia, and 
perhaps the equally narrow seas at Bering Straits 
to North America. 

Australia is shown by its past and present 
animal life to have been separated by sea from 
the rest of the world during the whole of the 
Tertiary era, including Pleistocene times, and it 
was isolated too early to be inhabited by the 
ancestors of the apes. Man is therefore certainly 
an immigrant from overseas, and we know that 
he reached the coxmtr}^ when various relatively 
large Pleistocene marsupials were still living there, 
because a fossil human skull has been found at 
Talgai in Queensland directly associated with 
their remains. This skull is essentially the same 
as that of the existing Australian aborigines, who 
have retained a mode of life like that of the latest 
Palseolithic hunters of the mainland. 

It is remarkable that very few traces of men 
who might be related to the ancestors of the 
Australians have hitherto been recognised in their 
homeland in Asia. The skulls of Homo wadjahensis 
from an old lake deposit at Wadjak in Java, 
discovered and described by Dr. Eugene Dubois, 
may perhaps be placed among them. The skulls 
named Homo {Javanlkroptis) soloensis, more 
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recently discovered by Dr. W. F. F, Oppenoorth In 
■ an old deposit near thc^ Solo river in Java, seem to 
■be intermediate between the skulls of PHheejin- 
thropus and the modern Australian, tlioiigh they 
have not yet been deseribc^d in detail. Ah many 
have observed, the skull of Rhodesian inan {Homo 
rhodesiensis), from a c^ave in northern Rhodesia, 
also exhibits several reseTnblaiK*es to the skiiii of 
the modern Australian. Other skulls dug up in 
South Africa have also boon clescrihed as exhibiting 
Australian characteristics. Sooner or hit-er, there- 
. fore, fossil ancestral ty|'»es of Australians will 
probably be found widely distributed in the tropics 
of the Old World. 

■ ■ In at least part of the first, half of the .Pleistocene 
period there must have l>een a dir(Hi> connexion 
between Asia and North America in the region of 
Bering Straits. There may luive been an isthmus 
of land, or there may hav(‘ been only islands and 
continuous ice ; but \ hovv was certainly a. ]>assage 
which allowed such mammals as the mammoth, 
bison, sheep, goat, elk, wa|iiti, reindeer and. black 
bear to reacjh America for the first time. Ho far, 
there is no evideiuv. iimt man accompanif-.i these 
animals, and it may h(‘ that by then he ftad not 
yet reached the north-eii.sl t'orner of Asia-. The 
woolly rhinoceros similarly nen-er fKisscHi from 
Asia to America, although it was abundant and 
widely spread through the ncviiherii lands in the 
Old World. Its absence from Americ-a sliow's that 
in come cases there were impediments to emigra- 
tion. 

The earliest traces of Paheolithic man hitherto 
discovered in. North America date hack only to 
the later part of the Pleistocene perio<l. Last year, 
Mr. J. Dorseh, wiien collecting for Mr. Childs Frir*k, 
found at Fairbanks, Alaska, s<une small end- 
scrapers and conic*al cores, whicfh Dr. N. (\ Nelson 
recognised as identical witJi those wliich he had 
collected a few years before in larg(^ numbers in 
the Gobi desert. These seem to havc^ been ma.de 
by some of the la-test Paheolithic imai : and tfic 
only stone implements hith(Tio found in North, 
x4merica in direct association with the remains of 
typically Pleistocene inamniaJs show tfiat, wiien 
man arrived in that country, lu^ had already learned 
the siipreme art of trimming stone by pressure- 
flaking. In pattern, indeed, his implements re- 
semble those of Solutreaai man in Europe, and 
even include the familiar Solutreau leaf-shaped 
blades, besides the characteristic spear . points . 
They have lately been satisfactorily proved to be, 
contemporaneous with extinet: mammals of Pleis- 
tocene age in several localities, especially in New.^ 
Mexico, Texas, ..Colorado, Nevada, and Nebraska. 

Some .of the typically Pleistooejie mammals in 
the southern part of South America- appear to 
have survived until comparatively recent times. 
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Man was almost certainly associated ' wit^ 
bnt, nothing is known to distinguish this race from 
modern South American Indians. The supposed 
ancestors of the human family reported by 
Plorentino Ameghino from the Tertiary rocks of 
Argentina are due to erroneous interpretation of 
the fossils, as already pointed out by Hrdlicka and 
others. 

The first fossilised remains of man in the South 
American continent were discovered exactly a 
hundred years ago in the caves of Minas Geraes, 
Brazil, by the Danish naturalist, Dr. Peter Wilhelm 
Lund, whose centenary has just been celebrated 
by the scientific men of Brazil in Lagoa Santa and 
Bello Horizonte. Under the direction of Prof. 
Anibal Mattos, three volumes have been published 
in Bello Horizonte, giving an account of Lund’s 
researches, with a Portuguese translation of his 
scientific papers. 

Some years ago the late Dr, Francisco P. 


Moreno, Dr. Rudolf Hauthal and I, described the 
discovery of the dried skin and other remains of 
an extinct ground sloth (Neomylodon or Grypo- 
therium), with fragments of other extinct mammals, 
in a cave' in Last Hope Inlet, Patagonia. Here 
again, the presence of fires, cut and worked bone, 
and masses of hay cut for food for the ground 
sloth, led us to infer that man lived in Patagonia 
with the various Pleistocene mammals which are 
now extinct. 

The races of men who eventually reached New 
Zealand and other remote islands were so far 
advanced in civilised life that they scarcely con- 
cern a palaeontologist. They only interest him on 
account of the disturbance of the existing wild life 
and the extinctions which they have caused. The 
ethnologist now joins the human anatomist in 
attempting to explain the distribution of these 
people and to discover their relationships* They 
occupy a lowly sphere in the modern world. 


The Meaning of Probability 

By Dr* Herbert Dingle 


T he subject of probability originated in the 
consideration of actual but trivial problems. 
Its obvious attractions as a field for the exercise 
of mathematical ingenuity soon gave it a pre- 
dominantly mathematical aspect, and in spite of 
its application to certain practical activities such 
as those of insurance companies, and its significance 
for statistical mechanics, it has until recently been 
treated as a branch of pure mathematics. Never- 
theless, the word has a meaning in ordinary life 
among those who never concern themselves with 
mathematics. Snch people have often to act with- 
out sufficient knowledge to predict with certainty 
the effect of their actions, and they do so in 
accordance with the ‘probabilities’ of the case. 
They do not calculate a numerical magnitude ; 
they simply act in the way which they feel to be 
‘most likely’ to produce the result they desire. 
Obviously, it is desirable that the precise scientific 
definition of probability should approximate as 
closely as possible to the pre-existing, indefinite 
conception which directs the majority of our 
actions. If it does not do so, it is not necessarily 
illegitimate mathematically or even physically, but 
it would then be better represented by another word. 

Now in recent years probability has entered 
physics in a much more vital way than previously. 
This introduces another complication. In order 
to obtain physical credentials, concepts have now 


to satisfy certain conditions which mathematics 
does not impose, and, as we shall see, probability 
in its customary mathematical sense does not 
necessarily satisfy those conditions. We have 
therefore a threefold aspect of probability— an 
ordinary, everyday aspect, a mathematical aspect 
and a physical aspect ; and unless hopeless con- 
fusion is to result, we must either use the word 
only to represent a conception which is satis- 
factory from all three aspects, or, alternatively, 
restrict our application of any narrower conception 
we may employ to those fields to which it legiti- 
mately belongs. 

We must notice, however, that even when we 
have done our best to be precise, the question 
necessarily retains some vagueness — ^for two reasons. 
In the first place, when one wishes to convert an 
indefinite into a precise conception, one has 
obviously a certain latitude of choice, just as 
there was a certain latitude of choice in selecting 
a particular ‘unknown soldier’ to represent the 
general war hero. This affects our attempt to 
frame a mathematical or physical definition agree- 
ing with our everyday use of the word. In the 
second place, the very idea of probability, however 
precise it is made, has an intrinsic vagueness, since, 
unless it has the value I or 0 (speaking in terms 
of the ordinary mathematical definition) , it cannot 
he inconsistent with .any single experiment ' made 
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to test it. This affects our attempt to make the 
physical equivalent to the mathematical definition. 

Both these difficulties are well illustrated by the 
problem which is the subject of discussion between 
Dr. T E. Steme and myselfb That problem is as 
follows : ‘Tf A and D each speaks the truth once 
in three times independently, and A says that D 
lies, what is the probability that D speaks the 
truth Let us consider first the relation of the 
mathematical to the everyday treatment of this 
problem ; we will consider its relation to the 
physical treatment later. 

We have here an event (D’s remark) to which 
w© want to assign the probability that it has a 
certain characteristic (truth). We have two 
independent pieces of information bearing on it : 
(1) statistics concerning D’s statements ; (2) a 
comment by whose character is known. The 
difference between Dr. Sterne and myself is that 
I regard these pieces of information as com- 
pletely independent, so that any combination of 
them is purely artificial, whereas he puts them in 
the same class, obtains a probability by combining 
them, and claims that it is significant because it 
is unambiguous. 

Now, as we have seen, there is no final proof 
one way or the other. I would say that a prob- 
ability derived from either (1) or (2) by itself 
would be within the limits of ordinary conceptions 
— like taking two different victims of the Battle 
of the Marne for the unknown soldier — but that 
a probability derived from a combination of (1) 
and (2) would go outside those limits ; it would 
correspond to the choice of, say, a Crimean 
warrior. The essential vagueness of the first kind 
prevents a rigid proof of this, but I can give 
examples to show where, as it seems to me, Dr. 
Sterne has been misled. 

In combining (1) and (2), Dr. Sterne is combining 
data which have an obvious but inessential 
resemblance : they are both concerned wdth 
people’s statements. But those statements are 
used in different ways. D’s character gives us a 
statistical .probability, but A’s character, in 
reference to the statement of D in question, has no 
statistical aspect ; the datum would be unaltered 
if D had never before spoken. In my review of 
Sir Arthur” Eddington’s ■ book, '■‘New Pathways 
in Science”, which originated this discussion^, I 
tried to make the two sources of data as distinct 
as possible by citing an analogous problem in- 
volving the ‘statistical’ and the ‘cause-and-effect’ 
probabilities of a horse’s success in a race. Here 
the essence of the problem is the same — ^we have 
still two independent sets of data bearing on a 
particular event — but, the irrelevant superficial 
resemblance having been removed, it is clear that 
a combination of those data is quite artificial. 


.What one does in such problems is, It seems to 
.me,.' to choose first which kind of data to trust, 
.and ignore the other. A gainhku*, T imagine (1 
confess' to inexp 0 .rienee in these ina tiers), usually 
decides in favour of the horse that seems most 
likely to win, and ignores statistics of what has 
happened to such horses in the past. Another 
example may make the point even clearer. If 
Ohm’s law has been experiinentaily vt^rified 9,999 
times out. of 10,900, and }\ who speaks the truth 
once in 10., 000 times, says that it is true, what 
is the probability that it is false I My own opinion 
is that no one would pay any heed to the unspeak- 
able P, but Dr. Sterne’s method would give a 
. probability | — that is, the law would be as likely 
to be false .as true. In the problem of i}\s statement. 

I am convinced that if thc^re were any hesitation 
in one’s mind, it would be whether to ])ut trust in 
A or D : it -would have nothing to do with any 
combination of their testimony. 

Let us, however, turn to the ])liysieal question, 
which is by fiir the more important. One of the 
chief features of modern ]ihysies is the eonscious 
realisation and practice of the prituapics that no 
statement shall be aecordtMl ])hysieal meaning 
unless it can be tested by physical experiment. 
It was on this ground that Ein.stein rejcaded the 
.notion of absolute simultaneity of spatially 
separated events : since tliero is no pliysical means 
of determining absolutely if twr) such events are 
simultaneous, there is no meaning in calling them, 
.so. It was on the same ground that Heisenberg 
rejected the simultaneous evaluation, of certain 
conjugate characteristics of a meclianical system : 
since there is no means of determining, for example, 
the precise momentum of tlie system at a de.fi.nite 
position in space, there is no meaning in saying 
that the system lias simultaneous position and 
momentum. 

The essential vagueness of ilu* second kind 
mentioned above therefore semns to rule out 
probability as a physical (‘oneeption. If wc state 
that the probability that a (tertaln evcmt -wil! occur 
is ■!, then our statenmnt cannot be checked by 
seeing if it does occur : whet -her it occairs or not, 
the statement may still be either true or false. 
Yet, . in spite of .this obvious disqualification, 

. probability has stepped into the place vacated 
by conceptions which the principle in question 
has expelled. What, is the explanation ? . 

.■ It is simply that probability in physics is purely, 
symbolical : it is a metaphor expressing certain 
experimental results. For example, w^e fi.iid by 
experiment that in certain .definite circumstances 
: a . . screen is twice as brightly illiiiiiinated at one 
place, ' A, as at' another, B.. Now begins the 
metaphor. We' imagine the light to consist of 
groups of 'photons’, .' to 'which we assign the 


NATURE 


425 


. September 14; , 1935 

property of iliuminating the screen in proportion to 
their number ; hence we must imagine that twice 
as many photons fall on A as on B. To enlarge 
our conception we ask why this is so, but we can 
get no answer. We must therefore rest content 
with sa 3 hng that the ‘probability’ that a particular 
photon will go to A is twice as great as the prob- 
ability that it will go to B, We cannot justify this 
physically if it is taken in any literal sense because, 
as we have seen, it cannot be tested. It has 
physical meaning only if we take it as a meta- 
phorical expression of what we observe. We 
express the observed behaviour of many (arbitrarily 
imagined) photons by attaching a hypothetical 
property to each of them. 

Let us now test the physical reality of the 
probabilities involved in our problem. The 
records of D’s statements alone give a result 
(let us call it the ‘probability’), 4’s comment 
alone gives a result (the ‘likelihood’), |. Dr. 
Sterne’s “association table” gives a result (the 
‘chance’), The probability and the likelihood 
are obviously real, for they symbolise the results 
of experiments which have been made. The chance, 
however, is in different case. It purports to mean, 
as Dr. Sterne himself says, that if A says many 
times that D lies, half of his comments will be 
true. But there is no experimental evidence for 
this, for the data do not tell us that A has made 
more than one such comment. We cannot, further- 
more, make an experiment to test it (strictly 
speaking, a superfluous consideration, for ‘chance’ 
is intended to represent not prediction but existing 
fact), for even if we could bring A and D together, 
make D speak many times, and induce A to 
comment on each of his remarks, we could have 
no guarantee that the conditions would not violate 
the postulate— that, in fact, A and D would con- 
tinue to speak truth or lie ‘independently’. Hence 
‘chance’ can have no physical significance, for it 
symbolises, not experimental results but a mathe- 
matical process. 

The questions involved in this discussion are far 
more important than may appear on the surface. 
If the chapter on probability in Sir Arthur Edding- 
ton’s book had been merely an account of a 
mathematical theory, it would, in spite of its 
interest and value, scarcely have called for lengthy 
controversy in a general scientific journal. It was 
included, however, because of the importance of 
probability in modern physical theory, and the 
reader would naturally, suppose that what he was 
reading about had a physical application. This is . 
a relatively harmless example of one of the most 
regrettable characteristics of our time. Probability, 
which enters physics as a symbol for expressing 
actual observations, emerges in scientific romances, 
amid the blare of trumpets, dressed as a general 


custodian of any sort of knowledge or rumour that 
may drift along, and purely objective systems are 
spoken of as ‘waves of knowledge’ or ‘waves of 
probability’, as though inorganic Nature is altered 
when someone speaks about it. The consequence 
is that the general public is led to believe that 
Nature is dissolved into pure subjectivity. 

It is all the result of allowing mathematics, 
which is a good servant, to become a had master. 
Instead of observation, the true test of physical 
reality, we are offered mathematical uniqueness. 
So insidious is this evil that Dr. Sterne appears 
to find it incredible that I describe as a “meaning- 
less mathematical function” an expression which 
is immediately seen to he so by the foremost 
criterion of the physics in which he himself has 
done such brilliant work. It has even been sug- 
gested that mathematics is divine, when it is not 
even physical. It is much to be hoped that the 
true relations between mathematics and physics 
will be clarified, for the sake of both physical 
progress and general understanding of recent 
advances of thought. 
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If, after this, I may be allowed a word on the 
purely mathematical question, I would say that, 
if I have understood Dr. Sterne’s contingency 
table aright, I do not agree with him that it cannot 
be constructed for Sir Arthur Eddington’s original- 
problem. If that were so, it would of course 
indicate a defect of Ms method . of treatment, 
because the problem (if we allow the assumption, 
which must be made' in the simplified problem as 
weE, as in this, that if D does not lie he necessarily 
speaks the truth) is unambiguous. ,I had,, how-- 
ever, constructed what I 'believe to be such a table 
before his first letter appeared. It is given above. 
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81 statements by 2) axe considered, and^eacb 
remark in the table is followed^ by 
“L”, representing “truth” or he , and by the 
number of such remarks in the 81 cases, nor 
brevity, the following symbols have been adopted : 

- means ‘Wrts that” ; + means “tells the truth”; 

_ “denies that” ; - „ hes • 

It wiU be seen that only lines 6 and 10 of ^’s 
statements satisfy the conditions of the problem, 
giving 4 cases in which D lies to 4 in which he 
speaks the truth, so that the ‘chance that D 
speaks the truth is -I, as in the simplified problem. 
(IncidentaUy, it wiU be noted that ^ lies every 
time he makes the statement in the problem, so 
that it would appear to be impossible for B to 


deny that C declares that D lies— further evidence 
of artificiality.) 

The “likelihood” I calculate as follows . 

The probability that ^1 teUs the truth is T Hentu 
the proWility tliat J3 denies that C declares that D 

If B denies that C dccliyos that D lies, the prob- 
ability that his denial is lalse (that is, ihat C does 
declare that D lies) is S- Hcmte the absolute prob- 
ability that C declares that lies is t = 

If C does declare that D lies, the jirobabihtj that 
D tells the truth is Hence the absolute probability 
(that is, the ‘likelihood’) that D tells the truth is 

|>cl:=A- 

The ‘probability’, of course, is 

1 NaTOEE, 135, 451, 10T3 ; 1935. 138, 301, Aag. 24 ; 1035. 

^ Nattee, 135, 451 ; 


News and Views 


British Association : OflBcers and Meetings 

At the meeting at Norwich of the General Com- 
mittee of the British Association, Sir Josiah Stamp, 
General Treasurer of the Association, was elected 
president for 1936. Sir Josiah, who is chairman of 
the London Midland and Scottish Railway, was 
president in 1930-32 of the Royal Statistical Society 
and enjoys an international reputation as an econo- 
mist. The OiCace of General Treasurer of the Associa- 
tion has been filled by the election of Prof. P. G. H. 
Bo.sw6ll, until now one of the General Secretaries. 
Prof. F. J. M. Stratton, the other General Secre- 
tary, decided not to offer himself for re-election, 
so it became necessary to appoint two new general 
secretaries. These offices have been filled by the 
election of Mr. F. T. Brooks, reader in mycology in the 
University of Cambridge, and Prof. Alan Ferguson, 
a.ssistant professor of physics at Queen Mary College, 
London. The new members of council are Lord 
Bledisloe, Prof. "W. G. Fearnsides, Prof. Julian S. 
Huxley, Prof. R. Robinson, Dr. C. Tierney and Sir 
Gilbert Walker. Future meetings of the Association 
are alinoimced for Blackpool (1936), Nottingham 
(1937), Cambridge (1938), Dundee (1939) and 
Australia (1940) ; and it is suggested that a selected 
party he sent in the winter of 1937-38 to take part 
in the jubilee meeting of the Indian Science Congress. 

A Darwin Commemoratioii 

Sbgtion D (Zoology) of tlio Brifisii Associaition 
devoted the afternoon of September 6 to the com- 
memoration of til© centenary of the landing of 
Charles Darwin on the Galapagos Islands, and of the 
birth of the hypothesis of the “Origin of Species”. 
He landed on September 16, 1835, and during the 
five weeks h© spent mj^e archipelago his observations 


included those on birds and recordinl in his 

note-book, as quoted by Mrs. Harlow in her letter 
published in Nature of St‘]>teinl)er 7, p. 391. The 
'clear differences . presi a lind nioni espt'ciall^' by the 
finches and the, giant tortoises fotind on the different ; 
islands, led Darwin to a lugldy im|.K)rtant line of 
thought and to the realisation tliat his faets, if well 
founded, “would undermine tlie stability of species”. 
In an introductory address, Sir I'Ahvanl Poulton 
gave an outline of the observations made by Darwin 
on the fauna of the islands, as a result of which he 
became convinced that he must aban<.i<.>n the idea of 
the separate creation of species though ho was then 
unable to account for their origin. »Sir ikiward then 
review^ed evolutionary th(iiight during the past 
century, especially in relation to theory of natural 
'selection. Prof. J. H. x\shworth gave an ai<‘eount of 
. Darwin as a student in Kdinburgli fi'oni IH25 until 
1827 with particular reference to the developimmt of 
his early taste for natural history a<nd eollociing, and 
concluded that in Edinburgli Darwin laid the founda- 
tion of his knowledge of the scienci^ of natural history. 
Prof. G. D. H. C’arpeiiter spoke on Darwin and 
entomology, and cited examples in supptu’t of the 
theory of natural selection. Prof,. .E. \V. I^tlacHride 

■ spoke on Darwin and the problem of the population 
of the Galapagos Islands, and expressed his tlissent 
from Sir Edward Poulton’s views on tiie value of 
natural selection as a cause of cwoiutioii. 3Ir, H. » 
Parker gave, an account of the x>resent distribution 

■ of the reptiles in the Islands, pointed out that two 
of the. species found by Darwin were extinct and the 
others, by. no means common, and that the danger of 
extinction of othex species had been .recently realised 
by the Government of Ecuador. We hope shortly 
to publish an account of this interesting commemora- 
tion. 
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Protection of the Galapagos Fauna 

The giant' tortoises ' and , large iguanid lizards,' 
.which are a noteworthy feature of, the fauna', of the 
Galapagos Islands, have been greatly reduced in 
numbers during the last hundred and fifty years on 
account of their value as a source of oil, meat and 
leather. .Many species are already extinct, and the 
numbers of others have passed below that mininium 
limit beyond which a species is unlikely to recover. 
Their commercial importance has now largely dis- 
appeared, but a new factor has arisen which menaces 
not only the larger reptiles but also the whole fauna. 
Pigs, dogs, cats and rats, introduced by settlers and 
visiting ships, are rapidly multiplying and preying 
heavily 'on the indigenous population. " The^ danger 
has been apparent for many years, but it is only 
recently that a group of , American zoologists, asso- 
ciated with the American Committee for International 
Wild Life Protection, has. prevailed upon the Govern- 
ment of Ecuador to enact legislation to protect the 
fauna. The British Association has expressed to the 
Government of Ecuador its deep appreciation of the 
action taken, and' has instructed its representative 
at the forthcoming International Zoological Congress 
(Dr. W. T. Caiman)' to direct attention to the matter. 
Unfortunately, the full scope of the Ecuadorian 
decree is not at present known in England, but it 
seems that permission has been given for many of 
the islands to be set aside as Nature reserves, and 
for the protection of the native reptiles, birds and 
aquatic mammals throughout the entire archipelago. 
No provision appears to have been made for the 
enforcement of the decree, but it is hoped that an 
international committee may be formed to co-operate 
with the Government of Ecuador to achieve this 
end ; Sir Edward Poulton and Mr. H. W. Parker 
having been nominated by the British Association 
as its representatives. 

Science and Population Problems 

Sir Arnold Wilson’s public lecture to members 
of the British Association and others delivered at 
Norwich on September 9, which dealt with “Science 
and Population Problems”, was a striking illustra- 
tion of the mamier in which the Association may 
contribute to the discussion ■ of current problems 
of public policy and government. On these 
occasions of general assembly of the members, a 
considered statement on broad lines reaches a wider 
audience than that to which it is immediately 
addressed, and in pointing out the bearing of the 
results of scientific research on the method of approach 
to a solution of difficulties of the day, it can help to 
mould public opinion on sane and enlightened lines. 
Thus, for example, Sir Arnold Wilson, although 
showing in the latter part of his address that he had 
in mind more particularly the practical measures 
dictated by scientific study for dealing with a 
stationary or falling population in Great Britain, 
indicated by his wide survey of the facts, so far as 
known, throughout the world, that population 
problems assume a different complexion when viewed 
as a whole. He restored the perspective, which has 


been lost in recent discussion owing to post- War 
developments, by reminding his hearers that if in 
certain countries a stationary or falling population is 
a menace, a vast proportion of the world population 
—in the East alone, at least one third— is in immediate ' 
or prospective danger of, under-nourishment or even' 
starvation through pressure of population and 
economic stress. This fact, which was patent before 
the War and was emphasised time and, again by the ' 
late Prof. J. W. Gregory, has been allowed to fall into 
the background in the discussion of more insistent 
social and economic sectional problems. Its implica- 
tions are no less grave than they were, and call' as 
urgently as ever for consideration — -possibly along the 
line of the scientific study of the distribution of 
commodities. 

Further Exploration of Zimbabwe ■ 

Notwithstanding the general acceptance of the 
results of Miss Caton-Tliompson’s excavations in 
Rhodesia in 1929, a section of archaeological opinion 
in South Africa still adheres to the view that the 
Zimbabwe are more ancient than was then' shown, 
and the work of a people other than of Bantu stock. 
It will , be remembered that when Miss Gaton- 
Thompson submitted her results to the British 
Association, on behalf of which her excavations had 
been carried out, at the South African meeting in 
that year, Prof, Raymond Dart contested her con- 
clusions, arguing for both the greater antiquity of 
the ruins and their lack of similarity to anything 
known in indigenous Bantu culture. An alternative 
suggestion is that they are of pre-Bantu origin, 
possibly the work of an Hamitio people under 
Arabian direction. Further research by South 
African arcluBologists, .carried out after 1929, tends ■ 
to co,nfirm, rather' than weaken,, the view that 
structures of stone were not alien to early Bantu, 
culture. Such, at least, is the origin attributed to 
ancient structures, which might, it is thought, have 
developed into the Zimbabwe, culminating in the 
unmortared granite towers and walls, thirty feet high 
and fifteen feet thick, of Great Zimbabwe. It is now 
reported from South Africa {Observer^ September 6)' 
that Prof. Dart, who has just returned to Johannes- ■ 
burg from Southern Rhodesia, proposes a. further 
and more intensive exploration of Great Zimbabwe 
on a' scale which will take five years for completion. 

Romano-Celticv Temple at Colchester 
■ Further excavation on the Romano -British - site 
at 'Colchester has revealed more fully, the character ' 
and purpose of the remarkable enclosure - and con- ; 
tained building discovered at Sheepen Farm on . the 
banks of the Colne. The course of the northern wall , 
has now. been followed up, and the entire enclosure 
traced. It is found to be approximately rectangular 
ill plan, except that the north-east corner has been 
deflected a distance of 155 ft., thus reducing the 
eastern face of the enclosure to a length of 180 ft. 
The total perimeter of the enclosing wall is roughly 
511 yards. Further details of the enclosed building, 
of which the purpose is now evident, are given in a 
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report which appears in The Times of September 3. 
A stepped stone plinth, five feet square, in the centre 
of which there still remains in situ the base of a 
column of Purbeck marble, 1 ft. 3 in. in diameter, 
has been found approximately in the centre and in 
contact with the eastern face of the outer wail of 
the temple. The steps on the southern face of the 
plinth Still retain portions of the original plaster, and 
on one fragment of the latter there are faint traces 
of colour. It is suggested that the column and plinth 
may be the surviving evidence of an altar which 
once faced the entrance of the temple. Flanking the 
plinth to the north and south, at approximately 
11 ft. from the north-east and south-east comers of 
the outer wall respectively, are remains of packed 
rubble foundations, on which may have stood plinths 
of a similar nature to that which has been discovered 
facing the main entrance. At present, owing to their 
mutilated condition, and until further examination 
has been made, any conclusion wnuld be premature. 
The drastic manner in which the temple was destroyed 
ultimately is, it is pointed out, indicated by the fact 
that only in the south-east corner of the wail of the 
cella does any portion of the original construction 
remain. 

Funds for Archaeological Exploration in Britain 
Sir Frederic Kenyont, in his first presidential 
address to the Society of Antiquaries of London, 
which now appears in full in the Antiquaries Journal, 
15, 3, stresses the difficulties which beset archaeo- 
logical excavation in Great Britain through the lack 
of men and money. Of the two, he feels constrained, 
and rightly, to lay greater emphasis on the latter. 
Few archaeological excavations, he points out, are, 
like Verulamium, able to ‘live on the country’ and 
rely for any considerable proportion of their cost on 
a constant stream of visitors. Probably most ex- 
cavators would regard such a solution of their 
difficulties as something of a calamity, in view of the 
constant interruption of their work. In the report 
of the Coimcil, appearing concurrently with the 
presidential address, an appeal is made for support 
for the Society’s Research Fund, which at present is 
not adequate to permit subvention of local funds by 
any amount which is more than an expression of good- 
will. The Society is also faced for some time to come 
with responsibility for the excavation of Maiden 
Castle at Dorchester. Archaeological exploration on 
any considerable scale is an especially expensive form 
of scientific research, and is usually beyond local 
resources. Sir Frederic suggests that the difficulties 
of the present situation might be met by the forma- 
tion of a central fund, administered by such a body 
as the Society of Antiquaries through the machinery 
of the Congress of Archaeological Societies. If this 
suggestion were adopted, it need not interfere with 
local interest, but should rather serve to stimulate 
it. It w’-ould also help to co-ordinate archaeological 
research — a matter of no little moment ; but not 
the least advantage it offers is that it would facilitate 
prompt action when, in these days of rapid develop- 
ment for building, it might be urgently necessary 
immediately to follow^ up some chance discovery. 
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International Congress of Pre- and Protohistoric Sciences 
. The Second Iiit-ematioiial C'oiigrcss of I’ndiistorie 
and Protohistoric Scioiicos, in ac'cordanecf witli tlif^ 
decision taken in 1932 when the first Sf\s'sioii was 
held in London, will take plac*e at Oslo in 1036. 
The Congress wdli meet early in Aiigiist. Imitations 
and a j)reliminary statement ar<* now being issued 
by the. organising eominitiee In Norway, Tlit* 
president will be Prof. A. \V. Broirger ; and Julis Boe, 
Sigurd Grieg and. Prof, J. L. ]\lyfc^s will act n*s general 
secretaries. The subscription has been fixt'd at 25 kr. 
for members and 12 kr. for associat-es. Enrolments 
and subscriptions should be addressed to the Bureau 
of the Congress, Universitetets Oldsaksamliiig, Oslo. 
Those who wish to contribute to llie proceedings are 
requested to inform their national representative on 
the Conseil Permanent before 3 larch I, 1936, and 
to forw^ard an abstract of their eoinmunicaiioii to the‘ 
organising committee before i\Tay next. The repre- 
sentatives of Great Britain on the Conseil Pi^rnianent' 
are Prof. J. L. IMyres, Bir Charles Piters and Prof. 
.V. Gordon Chiide (University of Edinburgh), and 
Mr.'C. E. P. Flawkes (British .Museum, Bltiomsbury, 
London, W.C.l), so(*rf*tariHs. The tuganisiiig com- 
mittee announces that eonummieaii<ais dtNiling with 
the topics which have IxMMi sMecied for discussion, 
as mentioned below% will lx* e,''«|MH*ia.lly welcomed. 

On broad lines the arrangemeiii of the* profXHjdings 
will follow^ that of tin*. London congress, when the 
members met in five scailiotis, di»alirig reHpt}ctivoiy 
with human paheontoiogy and the 4woiution of pre- 
historic man, the stone and .in(,‘tal ages i..n. ti.ie ancient 
world ' and as found elsewliere, and the transition 
from prehistoric to historic. Bj)eeial attention will 
be given to the discussion of certain Scandinavian 
problems in relation to the prehistoric areluBology 
of Europe and tlie ancient world at large. The topics 
proposed, which were appro\'ed by the Conseil 
Permanent at Berne in December last, are : the ex- 
cavations on stone age sites in Finmark of the last 
ten years, rock engravings in Norway and elsewhere, 
the Iron Age farms of Noiwva>% th(^ history of Teutonic 
art forms in the fifth and sixth eent,uri(.*s, and the 
textiles of Oseberg. It is possible the domestic 
animals of prehistoric iimt‘s and tin* origin of the 
runic alphabet may also be iiieluded, hut i his (jiuestioii 
has yet to be decided. The orgaiiising committee is 
anxious that problems a/rising out of tliest^ subjects 
should be discussed as tlioroughly as possible on 
broad lines. 

Co-operative Buying 

It is now generally recognised in large-scale 
business that considerable eco.nomie 3 can be. obtained 
through the establishment of a central piircliasiiig 
department, and in the Second Report of the Com- 
mittee on the Standardisation and Simplification of 
the Requirements of Local Authorities, (H.M. 
Stationery Office. 6cL net), , .a similar policy is 
urged , on , local authorities. The larger local 
authorities are recommended to co-ordinate the 
buying of their various departments,, while smaller 
authorities ■ are adv.ised to co-operate with . .other 
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similar authorities or with larger neighbours. Co- 
ordinated or co-operative buying is,, however,, of 
much reduced value if it is not preceded or accom- 
panied by a fair measure of standardisation and 
simplification whereby unnecessary variations of* 
type, size and quality can be eliminated. Already 
the County Councils of Kent, London and the West 
Riding of Yorkshire have adopted complete centralisa- 
tion of the buying functions in a supplies department 
which is independent of other departments ; while the 
City Councils of Birmingham, Liverpool and Man- 
chester have partially centralised the buying functions 
in those departments which are the largest users of 
the particular commodity. Manchester City Coimcil 
saved £17,000 in 1933-34 by determining the best 
grade, of fuel for the heating apparatus at its institu- 
tions (thereby halving the number of grades in use), 
and buyn..g 4 ts fuel in bulk and by specification. The 
Committee strongly emphasises the point that bulk 
purchase if it is accompanied by standardisation and 
simplification enables better goods to be bought with 
less money, but that buli^ purchase cannot be operated 
with maximum success unless the requirements of 
the buying unit are large enough to command large- 
scale buyers’ terms and to employ experienced staff. 

Influence of Industrialism on Mortality in Japan 

In a recent report of the Institute of the Science 
of Labour, Kmasiki, Japan (No. 29 : (1) Sex -Ratio 
in the Population of Japan Proper ; (2) The Influence 
of Industrialism upon the Mortality of Young People 
and Adults, By Dr. Sinzi Katuki. Pp. 30. Kurasiki : 
Institute for Science of Labour, 1935. 60 sen), Dr. 
Sinzi Katuki writing on the influence of industrialism 
upon the mortality of yomig people and adults shows 
that there is in Japan a close correlation between 
the female death rate in the age group 15-44 years 
and the rate of migration from the rural to the 
industrial areas. The death rate among women 
workers exceeds that of males in every industry 
except mining. Dr. Katuki concludes that these facts 
suggest the grave responsibility of industry for the 
heavy death rate of Japanese girls and young women, 
since in Europe and America, although employment of 
women is extensive, the female death rates are much 
lower than in Japan, absolutely and relatively to the 
male death rates. It would therefore seem that the 
high death rate of J apanese women in this age group 
is the result not of industrial labour in itself but of 
the bad conditions under which it is carried on 
and the insufficient protection of female workers. 
Recent statistics show a remarkable increase in the 
industrial occupations of women in Japan. Whereas 
formerly the great majority of women engaged in in- 
dustrial employment regarded it merely as preparatory 
to marriage or only as a subsidiary means of sub- 
sistence, it has now frequently become their perm- 
anent and essential means of livelihood. 

Synchronisation of Radio Stations 
The effect produced when a wireless set receives 
two different programmes on the same wave-length, 
although the stations may be widely apart, is some- 
times called ‘radio hash’ in the United States. The 


Federal Communications Commission spapes two 
stations producing the same wave-length as widely 
apart as possible, but" according to a report issued 
by Science Service, Washington, D.G., the whole 
country is spotted with these ‘hash’ or interference 
areas. In the June number of Electronics, the editor 
of which, Dr. C. H. .Caldwell, was formerly a radio 
commissioner, a method of synchronising several 
stations on a given wave-length is described and thus 
space could be saved in the broadcasting spectrum. If 
the plan were carried out, no less than 1,527 radio 
stations could be constantly working in the present 
106 channels. If all the stations, on a great nation- 
wide ‘chain programme’, broadcast only on three 
adjoining channels, 750, 760 and 770 kilocycles, for 
example, then it is only necessary to turn on one of 
these to get the corresponding programme. If one 
turns to other wave-lengths, then other chain pro- 
grammes are obtained. In addition, low-powered 
stations, one kilowatt, for example, could be working 
— -twelve to a broadcast channel— throughout the 
country. These programmes would be sharply 
differentiated from the ‘chains’. Ten channels would 
be allotted to Canada, Mexico and Cuba, all of whom 
are asking for moi^e space on the ether. For the 
American farmers there would be seven channels 
for superstations up to 2,000 kilowatts, so that 
every farmer, however remote, could hear. The 1,500 
new stations could be heard with less interference 
than the few hundreds they would displace. 

Express Highways in Germany 

Good progress is being made in the construction 
of express highways (autobahnen) in Germany. An 
article in Roads and Streets gives an illustrated 
description of some of these highways and incidentally 
gives a photograph of part of an old Germanic plank 
road, built about 1000 b.c. and excavated a year 
ago at Bremen. The first 1,000 miles of the express 
highway has been completed. Most of it consists 
of a lawn strip 15 feet wide bordered by traffic lanes 
25 feet wide on each side, the sides of the whole 
road having ‘shoulders’ sloping upwards. Trees and 
shrubbery are planted on the centre strip and on 
the shoulders. The shrubbery in the centre strip 
protects the driver largely from the glaring head- 
lights of cars travelling in the opposite direction. 
Densely wooded areas are relieved at intervals by 
small clearings giving views of distant landscapes. 
There are no crossings, viaducts or subways being 
provided so as to permit continuous and fast travel. 
Twelve of the Gcerman universities have laboratories 
for testing road building material. At Braunschweig 
there is a test track about 1,000 feet in diameter 
where tests are carried out on different t 3 q>es of 
surfaces under traffic conditions. The effects of the 
velocities of the vehicles on different types of tyres 
and the abrasion of the roads are all studied practic- 
ally. The testing of materials for the eastern section 
of Germany, which is separated from the rest of 
Germany by the Polish Corridor, is done in the Free 
City of Danzig. It is hoped that the political diffi- 
culties which this Corridor will present to through 
traffic will soon be overcome. 
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Scientific Research in U*S.A* 

In his report for 1933, the president of the Carnegie 
Institution of Washington has directed attention to 
the difficulties which beset scientific research during 
periods of political uncertainty and retrenchment. 
‘‘Periods of emergency give rise to shifting conditions 
which may tend to press toward extinction of research 
and research institutions through financial weakening, 
and because of emphasis on what may be considered 
essentials of life.” But on the other hand, emer- 
gencies present tests of adequacy in research as a 
method and of the human value of specific ideas 
for the origin of which it is responsible. The president 
says it is difficult to visualise a situation in which 
we could retreat from the present position. “The 
needs of civilisation can never be met by a static 
condition in which the generations merely settle down 
to life at a particular level. One can assume that 
tlirough coming ages the requirement for increased 
knowledge with new ideas and their bettered applica- 
tion will grow. Unusual constructive ability arising 
out of what is known as the scientific interpretation 
will have an increasingly important part in develop- 
ment and organization of society. The investigation 
process, both as a means of securing ideas and as a 
method for learning their application, will naturally 
and properly take its place as one of the most nearly 
indispensable of all activities upon which the future 
well-being of mankind depends.” 

Cave Exploration 

Now that the formation of a central body devoted 
to spelasological research in Great Britain holds out 
the prospect of a more systematic promotion of this 
branch of scientific studies, it is interesting to note 
the progress made in other countries towards the 
attainment of a like object. An article by M. R. de 
Joly, president of the Sp4Mo-Club de France, in 
La Nature of August 1 rapidly surveys recent 
activities in cave exploration, but touches in greater 
detail on the explorations in France of his own 
organisation. The Sp6ieo-Club d© France was 
founded so recently as 1930, largely through the 
enthusiasm of M. E. A. de Martel ; but already its 
members have explored or visited no less than six 
hundred caves, mostly in the Basses-Alpes, and some 
presenting considerable difficulties of penetration and 
no little risk to the explorers. One of the most remark- 
able feats of cave exploration to which M. de Joly 
refers was that of the great cave at the foot of the 
Guadalupe Hills, New Mexico — an area of which the 
cave exploration is now attracting no little attention 
in archeological circles in the United States in con- 
nexion with the association there of early man with 
a fauna now extinct. The cave of which M. de Joly 
writes, although discovered in 1901, was not system- 
atically attacked until 1930, when a subvention 
from the New York Times made possible the organisa- 
tion of an expedition of fifteen members to spend a 
fortnight underground. Notwithstanding difficulties 
of passage, no less than 51 Inm. were covered, includ- 
ing many chambers of enormous size. Another 
country which displays great activity in cave 


exploration is Italy, thanks to official fmaneial support 
and the enthusiasm and friendly rivalry of a largo 
number of local societies. Throe ihomimd caves 
have been recorded as explored ; and the Italians 
also hold the record for of dosc^oiit. The 

Italian caves, indeed, arc the deepest known, twcK-e 
being more than 250 m, deep, and four more than 
300 m., while th©' decpc?Ht of all, tlio Bus della Preia, 
near Verona, has a depth of 020 m. 

The Rabbit Menace 

Wild rabbits have become so numiu'«}us in maii\* 
parts of England that considerable alarm has been 
expressed by farmers and in the public press at 
the damage done to crops, pastures and young 
trees. The University of London Anirnal Welfare 
Society heuB for some years made a apt^eial study of 
the subject. Tt hiis now taken a useful and timely 
step in reprinting in Great Britain, by permission 
of the New South Walr‘s authorities, a brochure 
entitled “The Rabbit IVhmaco in Aiist.ralia in 1933 
and the. Way Out”, by David G. Steatl, formerly 
special . rabbit menace commissioner to the Go\’ern- 
ment of New South Wales. The booklet Inangs strong 
confirmation to the views 3>nwiousIy promulgated by 
the Society to tlie offoet that tho wild, ra!>bit, con- 
sidered m stock, does not pay, since tho damag<3 
done by it far 'exceeds tlie pric.e roeenved by thtj 
farmer ; that the tra]q)ing inchistry iiiciroases tho 
stock -of rabbits ' instead of diminishing it, and that 
control of ' the rabbi t-popiilati«>n (jan bo most 
efficiently (as well as most Imnianoly) carried out by 
the use of calcium cyanide or similar products yielding 
hydrocyanic acid gas. The Society has issued several 
other publications on the subject of rabbit-control. 

Treatment of Anaemias 

We have received from Boots Pure Drug Co., Ltd., 
Nottingham, an illustrated booklet describing the 
diffierent products issued by this firm for the treat- 
ment of the aiiiBmias. ‘Pepsac’ is an active prepara- 
tion of desiccated hog’s stomach, whiidi is given by 
mouth in pernicious anaemia : M-h'qiostab* is an 
extract of liver specially |;)repared for iniraTnuscular 
injection. ' It is suggostod that trea4 mont, bt^ com- 
menced with ‘H'epostabh especially if tho case is a 
severe one, and continued from the fourth day 
onwards with ‘Pepsach Each batch of ‘liepostab’. 
is subjected to clinical trial before issue. Both 
preparations, and especially ‘Pepsac’, are of great 
value in the. treatment of subacute combined de- 
generation of the spinal cord, tho most se\'ere com- 
plication of pernicious anemia. .Messrs. Boots also 
prepare liver, extracts for oral administration, 
namely, compound fluid extract of li\'or — Boots, 
liquid extract of liver B.P., and dry extract of liver 
— Boots. For the treatment of secondary anaemias, 
‘Livron’ is recommended : this is an extract of liver, 
yeast and malt with the addition of a full therapeutic 
dose of iron. 

Medical Research in Egypt 

We have received the third annual report of the 
Research Institute ■ and the Endemic Diseases 
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Hospital, Cairo, for the year 'I033> ' This shows that,-, 
under the directorship of Dr. M. Khalil - Bey, much 
valuable work is being done on the endemic diseases 
and epidemiology of Egypt.. One of the most interest- 
ing announcements is the discovery of the inter- 
mediate host of a human trematode or ‘duke’ parasite, 
Heterophyes heterophyes, first discovered in 1851. 
The second intermediate host is a fish, in which 
the cysts of the metacercarise were found in 1923, 
and from eating which human infection is derived. 
The first intermediate host has now been determined, 
and proves to be a fresh-water snail, Pirenella conica, 
which was found to be infected with the cercariae 
of the parasite, and by eating this infected snail the 
fish become infected. 

Lectures on the Rothamsted Experiments 

During the forthcoming winter, Mr. H. V. Garner, 
the guide demonstrator of the Rothamsted Experi- 
mental Station, and other members of the staff are 
prepared to give lectures to chambers of agriculture 
and horticulture, agricultural societies, etc., on the 
Rothanasted experiments. No fee will be charged 
for the lecturers’ services but any association engaging 
them will be expected to defray their travelling and 
hotel expenses and to make such arrangements for 
the lecturers as may be necessary. The following 
topics are offered by the member of staff indicated : 
soil micro-organisms (Dr. H. G. Thornton, Dr. Hugh 
Nicol and Mr. D. W. Cutler), agricultural botany 
(Dr. Winifred Brenchley), agricultural chemistry 
(Dr. E. M. Orowther and Dr. H. L. Richardson), 
soil physics (Dr. B. A. Keen and Dr. R. K, Schofield), 
entomology (Dr. C. B. Williams, Dr. H. F. Barnes 
and Mr. D. M. T. Morland), plant pathology (Dr. 
J. Henderson Smith, Miss M. D. Glynne and Mr. 
Geoffrey Samuel), fertilisers, manures, etc. (Mr. H. V. 
Gamer). Further information can be obtained from 
the Secretary, Rothamsted Experimental Station, 
Harpenden, Herts. 

Annotsncements 

The late Prof. Ramon y Cajal has left a legacy 
of 25,000 pesetas to the Spanish Academy of Medicine 
to found a prize for the best work on a subject to 
be selected by , the Academy. 

The Rockefeller Foundation has made the Uni- 
versity of Chicago a donation of 243,000 dollars, of 
which 168,000 are to be spent on the foundation of 
a psychiatric clinic. 

The following appointments have been made by 
the Secretary of State for the Colonies : Mr. J. H. 
Harris, to be assistant chemist, Geological Survey, 
Tanganyika ; Mr. C. W. S. Hartley, to be agricultural 
officer, Malaya ; Mr. G. B. Masefield, to be agricul- 
tural officer, Uganda ; Mr. A. F. McKenzie, to be 
agricultural officer. Sierra Leone; Mr. R. F. A, L. 
Reed, to be superintendent of agriculture, Nigeria ; 
Mr. W. T. Dalgarno, agiicultural instructor, Bahamas, 
to be superintendent of agriculture, Nigeria ; and 
Mr. E. W'illiams, superintendent of agriculture, 
Gambia, to be agricultural officer, Uganda. 


The annual exhibition of the Royal Photographic 
Society will be formally opened by the president, 
Mr. Robert Chalmers, on September 13. The exhibi- 
tion will be open to the public in the Society’s 
galleries, 35, Russell Square, W.C.l, on September 
14-October 12, from 10 a.m. until 9 p.m. (Sundays 
excepted), except Tuesdays and Fridays when it will 
be closed at 6 p.m., and lectures given. Admission 
to the exhibition is free. 

The twenty -second Congress of the Alliance of 
Social Hygiene will be held in Angers on October 
4-6, when the following subjects among others will 
be discussed ; Social medicine and traditional family 
medicine, extension of the work of social hygiene in 
rural areas, social value of open-air sports, anti- 
cancer and anti-venereal disease centres, the cam- 
paign against tuberculosis, old-age assistance and the 
declining birth-rate. Further information can be 
obtained from Prof. C. Metzger, 36 Boulevard 
Ayrault, Angers. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

An assistant director of works in the Egyptian 
Irrigation Service in the Sudan — ^The Chief Inspecting 
Engineer, Egyptian Government, 41, Tothill Street, 
London, S.W.l (Sept. 16). 

A head of the Mechanical Engineering Department 
of the School of Engineering and Navigation, High 
Street, Poplar, E.14 — The Education Officer (T.l), 
County Hall, S.E.l (Sept. 16). 

An examiner in the Aeronautical Inspection 
Directorate — The Secretary (S.2.d.), Air Ministry, 
Kingsway, W.2 (Sept. 19). 

A head of the Chemistry and Natural Science De- 
partment and Vice-Principal of the Portsmouth 
Municipal College — The Registrar (Sept, 21). 

A research assistant in physics in the LTniversity 
of Leeds — ^The Registrar (Sept. 23). 

An advisory economist in the Seale-Hayne Agri- 
cultural College, Newton Abbot, Devon—Th© Prin- 
cipal (Sept. 25). 

An assistant lecturer in mathematics in the Royal 
College of Science — The Secretary, Imperial College of 
Science and Technology, Prince Consort Road, South 
Kensington, S.W.7 (Oct. 1). 

Two assistants in cancer research— The Secretary, 
British Empire Cancer Campaign, 12 Grosvenor 
Crescent, London, S.W.L 

A lecturer in structural engineering and mechanics 
in the Borough Polytechnic, Borough Road, London, 
S.E.l — -The Principal. 

Part-time lecturers in automobile engineering, 
theory, practice, drawing and design in the Poly- 
technic, Regent Street, W.1-— The Director. 

An assistant lecturer and demonstrator in the 
Faraday House Electrical Engineering College — ^The 
Principal, Faraday House, W.C.l. 
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The Mitor does not hold himself responsible for opinions expressed bn vjnrv.spontluifs. 

He cannot undertake to return, or to correspond with the writers of, rejected manmenjiis 
intended for this or any other part o/Natube. No notice i>s taken of anonymous eommanmatioas. 
Notes ON points in some of this week’s lettees ^LPruAE ox p. 4311 . 

COEBESPONBENTS ABB INVITED TO ATTACH SIMILAB SXJMMABIES TO TIIEIB CO-’^LUUXICATIOXS. 


The Age of the Universe 

One of the most important problems of pi^sent- 
day astronomy is that of the age of the imiverse, 
and one of the most important pieces of evidence is 
provided by the orbits of binary stars. The ages 
which need to be seriously considered fail into two 
groups ; the first is that of the so-called long’ tune 
scale, which is of the order of 10^^ years, the time 
the stars would need to have reached their present 
condition by annihilation of their substance ; the 
second is that of the ‘short’ time scale — ^which is of 
the order of or 10^^ years, the time needed for 
the universe to have expanded from small beginnings 
to its present size. The motions of the stars ought 
to provide a means of deciding between the two. 
For dynamical discussion shows that with the long 
time scale both the linear motions of single stars 
and the orbital motions of visual binaries ought to 
show a reasonably good approximation to equi- 
partition of energy ; the short time scale, on the 
other hand, gives nothing like enough time for such 
an approximation to be established. Thus if the 
motions of the stars are found to show any marked 
approximation to equipartition of energy, it is 
exceedingly difficult to do other than decide in favour 
of the long time scale. 

It is not easy to test the linear motions of the stars 
for equipartition of energy, for this requires a know- 
ledge of stellar masses, and these are very imper- 
fectly known. Nevertheless, so far back as 1922, 
Seares found that the linear motions of the stars 
show a tolerable approximation to equipartition of 
energy. It is far easier to test the orbital motions, 
since I have shown that if these conform to the law 
of equipartition, the number of orbits whose eccen- 
tricity is less than e will be proportional simply to 
The material collected in the recent new edition of 
Prof. Aitken’s book “The Binary Stars” makes it 
possible to test this requirement with some accuracy. 
The agreement with the equipartition law is shown 
in the following table : 


Orbits of Visual Binaries classified by Eccentricity 


Limit of e 

Observed. 

EQuipartition 

e < 0-1 

0 

2 

6 < 0*2 

11 

9 

0<O'3. 

20 

21 

e<0-4 

34 

37 

e<0-5 

58 

58 

e < 0-6 

83 

83 

e<0‘7 

89 

113 

e<0-S 

102 

148 

e<0'9: 

109 

187 

e < l-O 

116 

231 


In the last column, the total number of stars has 
been taken, to be 231, so as to make the number of 
orbits of eccentricity less than 0 *6 equal to the number 
actually 'observed. 

Inspeetiou of the table now shows that up to this 
eccentricity, observation agrees well with the pre- 
dictions of the Jaw of equipartition ; above it there 


is a marked deficiency of obs<'rveti orbits. This 
deficiency can readil\' Im explained the well- 
known difficulty of detecting binari(.‘s of high eccen- 
tricity, and the still greater difiieulty of mmmning 
the elements of their orbits witli suiHcieiit eerta-int^^ 
to justify their inclusion in a eataiogiie. 

The agreement seems to me far too good to be 
accidental, so that the new material collected by. 
Prof. Aitken woiild seem to |>ro\dcle strong evidence 
in favour of the long time scale. 

Dorking.. J. H. 3'eaxb. 

Aug. 31. 


Blood Group Inheritance 

FF 011 LKP 4 S Edwards and .Bthcriiigtoid put forward 
a theory of blood-group iulicritancf which amounts 
to the postulation, in Ufddition to .Bcmsioiih.s three 
allelom.orphic goings cauHing the presf'iico of one 
agglutinogen A or B or neitlitu' of thcmi, of a fourth, 
allelomorph producing botii. Tiiis is ixUeiuled to 
account “for the obs<*rvod o(*.inirroiKMJ of a small 
percentage of groups AB an<i <) in the offspring of 
AB X 0 matings”. 

Now supposing such oeeu]Tt‘net*s to be inexplicable 
by “mistaken parentage or faulty techni(|uo” which 
the authors invoke in other exceptional eases, they 
might still be explicable by trisom^^ or by mutation. 
If AB individuals from such matings are much 
commoner than A or B individuals from 0x0 
matings, the mutation liypothesis must be rejected. 
On the hj^othasis of trisomy, tlie anomalous AB 
individuals have threc.^ chromosomes carrying the 
A, B and R genes, insti:*ad of th<:‘ noriua.! two. Such 
trisomy has, of course, bt^cn t>}>s(u‘v(‘d both in plants 
and animals. 

The new theory may ri^adily bo tesi^ed. In the 
.first -place, no Aii x 0 or 0 X AB mating shouki 
ever give more than two t\-pes of offspring, when^as 
on the h^^qiothesis of crossing -over all four t,\'pes 
might be expected. Secondly, an anomalous AB 
individual from such a mating should give only AB 
and 0 children' when mated to a member of group 0. 
On the h;^q)othesis' of trisomy, «about two thirds of 
the offspring in such ffimilies should belong to groups 
A or B, 

Similarly, the hypothesis of,^ trisomy could .b© 
tested by Chrustschoff’s^ technique of observing 
.mitoses in leucocyte cultures. Until one or both of 
these tests has been applied, it .would seem that a 
suspension of judgment is desirable, ..Bernstein’s 
theory being retained with the. proviso that it may 
ultimately need modification. 


University College, . ' J. B. .S. Haldane. 

London, W.C.l. 

Aug. 30. 


^Nattjee, 186, m, Aug. 24, -1935. 

* Chrustschofl, J. Q&m., 81, 248 ; ,1935. 
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Metaphysics of the Physical World 

Recent: letters' : to Nature commentiiig upon 
Prof. Dingle’s analysis of the Deorgian era in physics 
express different views on the ultimate status of the 
physical world. The following discussion offers a 
foundation upon which all philosophers of science 
can agree. Philosophical differences arise if one 
seeks a deeper interpretation of the fundamental 
prmc:iples. ' ' 

Prof. Dingle has shown that the new physics has 
been guided by a principle of observability : only 
those concepts that can be exemplified in observation 
are to be admitted in physical theory. The philo- 
sophical theory of logical positivism also employs 
the foregoing pruiciple in the form of an empiricist 
criterion of meaning. The basic theory of the present 
discussion will conform to this principle. 

The physical world consists of tables, chairs and 
other perceptible things. A thing is something 
of which aspects are given in perception. An aspect 
is an immediate datum of experience, for example, 
the visual aspect of a desk. Initially, the aspects of 
things are characterised by the fact that they can be 
given vividly in experience, but a more complete 
analysis reveals aspects to be functionally related to 
other aspects. Thus perception involves the vivid 
experience of aspects and the remembrance and 
anticipation of correlated aspects of a thing. Accord- 
ingly, our first principle concerning the physical 
world is that some physical things exist to which 
correlated sets of aspects belong which may be given 
in experience. The second principle is that the struc- 
ture of things is exhibited in the structure of their 
aspects. These two principles suffice for a basic theory 
of the physical world. It is not possible to question 
the principles, since they are empirically discernible 
in the procedure of science. 

It would accord with a positivist or empiricist 
philosophy to rest content with the foregoing prin- 
ciples. But traditional theory of knowledge, or 
epistemology, considers the ultimate relation between 
a thing and its aspects and their dependence on 
experience, and consequently yields a metaphysical 
theory. 

The theory which has been favoured traditionally 
by natural scientific workers is dualism. The physical 
thing is assumed to be independent of experience 
and to produce its aspects by acting upon the observer. 
That aspects belong to a thing means that they are 
caused by the thing. Since the structure of an effect 
is determined by that of its cause, the structure of 
aspects manifests that of things. In contemporary 
discussion, dualism is sponsored by Sir Arthur 
Eddington. 

Dualism was developed in the seventeenth century 
by Descartes and Locke. The empiricist criticism 
of it by Berkeley and Hume yielded subjectivism 
and phenomenalism. A thing was declared to be the 
set of its aspects which were assumed to be dependent 
on experience. Aspects belong to a thing in the 
sense of being members of the set of aspects con- 
stituting the thing ; obviously, the structure of aspects 
exhibits the structure of things. The independence 
•of things of experience is lost, and hence subjectivism, 
and phenomenalism have been rejected by most 
philosophers. , 

In recent years, philosophers have made heroic 
efforts to work out a theory according to which 
experience directly presents an independent thing. 
The neo -realists, for example, have conceived of a 


thing as a set of aspects which are independent of 
experience. They thereby seek to retain the ad- 
vantages of phenomenalism and dualism. 

The three theories, dualism, phenomenalism and 
neo -realism, yield interpretations of the principles 
that the aspects of a thing belong to it and that the 
structure of things is exhibited in the structure of 
aspects. On dualism the two principles are hypotheses, 
on the two theories which assume direct experience 
of things the principles are definitions of a thing in 
terms of its aspects. It is impossible to decide 
empirically between the several theories, and on this 
ground the logical positivists would deny meaning 
to the problem and its solutions. 

A position intermediate between the positivist 
theory which is expressed in our two fundamental 
principles and the several metaphysical views may 
be derived from Mach. The essence of a thing is the 
functional relation between its aspects. This func- 
tional relation is the independent feature of the 
physical things given in experience ; the independent 
reality of the physical world resides in the independ- 
ence of a system of laws rather than in the inde- 
pendence of substance. Whether one further holds 
with phenomenalism that aspects are created in 
experience, or with realism that aspects are merely 
revealed in experience, seems to be unimportant in 
that the issue cannot be decided empirically. 

V. F. Lenzen. 

Department of Physics, 

University of California, 

Berkeley. 

July 31. 


A Useful Application of the Principle of Heterogenic 
Growth 

I HAVE come upon an interesting example of the 
way in which the application of the principle of 
heterogonie growth may simplify an involved 
problem. A certain measurement y of an organ or 
part of an organism is said to show heterogonie 
growth with respect to some standard measurement so 
of the organism when the equation y = hx^ holds 
good over a definite period, b and & being constants 
typical for each particular caseb Heterogonie 
growth clearly involves a regularly continuous 
change of proportions. 

This example concerns a well-known and widely - 
discussed study by the late Prof. Weldon on the 
shore crab, Oarcinua In three different 

years, 1893, 1895, 1898, he made accurate measure- 
ments of frontal width (between the two most 
anterior ‘teeth’ on the anterior edge of the carapace) 
and carapace length, in a large number of young 
males covering the range 10~15 mm. carapace length, 
taken from a particular patch of beach in Plymouth 
Somid. Grouping the data by intervals of G-2 mm. 
carapace length, he observed that with increasing 
size the; mean relative frontal width became smaller, 
and concluded that some selective agency was acting 
against individuals with a relatively wide frontal 
aperture, the inte,nsity of selection being assumed to 
increase with growth. ' The theory was apparently 
supported by the asymmetrical curves. of distribution 
of individuals in each group. In the years 1;895 and 
1898 the frontal width was progressively less at the 
lowest size and its relative diminution with increase 
in .body size was correspondingly more marked* 
Selection was assumed to have produced a progressive 
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change in the average initial proportions of the 
offspring and, in addition, the intensity of selection 
was increasing year by year. 

This led Prof. Weldon to suspect that silt in the 
Sound, which was increasing steadily since the 
building of the breakwater, was the selective factor, 
and this he claimed to prove by laboratory experi- 
ments ; crabs with relatively wide frontal apertures 
died, their gills covered with silt. Apparently an 
exeeileftt example of effective selection in Nature, it 
has already been criticised on various scores by the 
late Mr. J. T. Cunningham® and others. 



Now when the figures are plotted double- 
logarithmically, frontal width against carapace 
length, they give a straight line indicating hetero- 
gonic growth. The change of proportions which 
accompanies growth therefore occurs in every 
individual and automatically, not merely in the 
group -average, as a result of natural selection. The 
increase, with growth, of the annual differences, is 
similarly automatic, given the initial differences in 
proportion (measured by the constant b). The graphs 
for the three years are three parallel straight lines 
(Fig. 1), indicating identical heterogenic growth with 
a constant growth -coefficient, {k ~ 0*8). 

The constant b is the only quantity responsible for 
the differences between different years. However, 
data are required for more than three years to show 
whether or not its diminution is continuing. In any 
event, an explanation is required of its variability. 
This may be the effect of a variable external condition 
acting on early development, or even earlier, on the 
egg, ; through the parents. Analysis on the^ basis of 
heterogony has clarified and narrowed down the 
problem. In conclusion, it is of interest that young 
females differ from young males of the same year 
(1893)^ but only in the constant 6. 

A. E. Needham. 

Department of Zoology and : 

Comparative Anatomy, 

University Museum. 

' Oxford. 


London, 1932. 

WpWoti. Section B , BrU. Ass, Rep., Bristol, 1898. 

» .1. T. Oimnnidham, “Modern Biologv’*, 1928. 

* W. F. B. Weldon, Proc. Roy. Soe., 57 ; 1894. 


. ■ Incidence of Rickets in Rabbits 

■Ik the' AIedica! Research CoimciFs Monograph 
“Vitamins : A. Survey of Prosont Kiiowletigo*’ (1.932) 
it is pointed out tiiat in Natlm^, rickets in rabbits is 
probably unknown, but can be oasii^y produced under 
laboratory conditions. Furthermore, wo can state 
that under normal, conditions of inaiiagcineiit, the 
ordinary tame rabbit, as kept in hiitebos, is also free 
from the disorder. At this centre, alxait two thousand 
or more tame rabbits have been bred, and only three 
cases of rickets have been seen in the iioriiial stock 
in nine years ; two ■were in large \^arieties and on.e 
in a medium. 

During the years 1927-29, importations of a new 
class of rabbit, namely,, the ‘Rex% with fur like the 
mole and which beliaves as a recessive to normal fur, 
was, imported from France and Germany, and this 
Institute purchased one Castorrex male and a trio of 
Fi generation from Rex crossed normal coated stock,, 
all from the same breeder. From the progeny of 
these animals, a number of racliitic animals appeared. 
Intensive breeding methods were followed in experi- 
mental fur production^ The male Rex was mated 
to normal coated d.oes in Bla}" and June, 1929, and 
from 10 litters, 38 Fi were grown to adults, from 
which 9 male and 19 female Fi were selected for inter- 
breeding, and from February' 1930 until Heptember 
. 1931, produced 524 in addition to certain other 
youngsters. 

Of the F^ generation, approximately ono per cent 
of the rex coated rabbits had badly malformed fore- 
legs, the condition resembling sovoro rickets, one or 
both forelegs being convex (bowed), whilst others, 
less severely affected, had one or both forelegs cson- 
cave (knock-kneed). Closer examined ion showed 
some slight abnormality in a few of the normal- 
coated animals, but in no instance were these more 
than slight defects. Afterwards some adults were 
killed for post-mortem examination in the Veterinary 
Laboratory, and the severe oases confirmed as rickets, 
whilst a slight case was not confirmed. 

Examination of the breeding records showed that 
rachitic animals occurred mainly in the fourth and 
subsequent litters, and that the disorder occurred 
mainly in large families. The average number of 
young for normal litters was 6*3, for litters in which 
concave forelegs appeared, 6*9, and for litters con- 
tainin.g .convex forelegs, 7*4. There was, however, 
one litter of one with the right foreleg pronouncedly 
convex. Of 99 examined for abnorn^al forelegs 
there were 79 normal furred and 20 rex furred, of 
which: 10 normal furred (6 were slight eases) and 3 
rex coated were concave ; and, 3 irormal and 9 rex 
were convex, which is a ratio of 2*96 normal legged 
to 1 abnormal (rachitic). Other breeders of rex 
coated rabbits also reported somewhat similar cases 
of rickets in rex coated but not in.iiorma! coated 
stock.- 'It was,' therefore, decided to investigate : the 
possible inheritance of the rachitic condition to see. 
. whether it behaved, as indicated, as a simple Men- 
delian recessive character. However, attempted 
matings, of rachitic with, rachitic indicated absence 
of sexual desire, and in no case would severely 
rachitic animals copulate with one another. 

W, King Wilson. 

National Institute of 'Poultry Husbandry, 

Newport, Shropshire. 

. Aug. 9. . 

» “Rex-Furred Rabbits”, Bull. 78, Ministry of Agriculture, 1934. 
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Ascorbic Acid (Vitamin C) and the Germination 
and Growth of Seedlings 

Scarcely anything is known regarding the phyto- 
biological role of vitamin C in the life of the higher 
plants, and so far as I am aware, no attempt has 
been made to investigate experimentally their re- 
sponses when treated with this substance. 

The experiments outlined in this note involved the 
examination of some 2,500 seeds and seedlings. The 
seeds were germinated on filter paper in Petri dishes, 
and both these and the seeds were sterilised. The 
ascorbic acid was dissolved in sterilised distilled water 
and 3~5 c.c. of this solution was added daily to each 
Petri dish containing 40-50 seeds. The filter-paper 
of the controls was moistened with the same quantity 
of sterilised distilled water. ISTo nutrient substance 
was supplied, and the experiments were concluded 
when the reserves of the seeds were exhausted 
(generally in 12-13 days). The average total amounts 
of ascorbic acid supplied during this period were, for 
the different concentrations used, namely, 1/10,000, 
5/10,000, 2*5/1,000 and 5/1,000, 4 mgm., 20 mgm., 
95 mgm., and 150 mgm. 

The observed effects on wheat were as follow. 
With concentrations of 1/10,000 and 5/10,000 : no 
stimulation of germination, but an acceleration of 
growth and an increase of 25-30 per cent in the length 
of the shoots. At the end of the experiments, the 
weight of the shoots of the treated plants— as com- 
pared with the controls— showed an increase of 
25-30 per cent and that of the roots an increase up 
to 50 per cent. A concentration of 2*5/1,000 exercised 
a slight inhibitory effect upon germination and a 
very marked one (24-45 per cent) upon the growth 
and weight of the seedlings. The concentration of 
5/1,000 proved to be practically lethal. 

Oats were much less sensitive both as regards the 
stimulatory and the inhibitory effects of ascorbic 
acid. On the other hand, it was noticed that upon 
seedlings of plants — such as tomato and paprika- — 
which have naturally a high vitamin C content, ^ a 
concentration of 5/ i 0,000 was enough to exercise 
inhibitory effects. 

Adult tomato plants treated with a 1/10,000 con- 
centration of ascorbic acid showed no acceleration of 
growth and flowering, but although the number of 
fruits produced was less than in the controls, their 
total weight was 20 per cent greater. 

Titration of the vitamin C content of the treated 
seedlings and tomato plants revealed no increase as 
compared with the controls. 

L1szl6 Havas. 

Hungarian Biological Heseareh Institute, 

Tihany, Hungary. 

Aug. 8. 


Swarming of Vorticella 

.We. have,' observed a phenomenon of swarming^ in 
two common species of gregarious vorticellids which 
has apparently not been recorded hitherto. 

Vortic&lla campanula is found living in crowded 
groups on pond weed. In an aquarium, the whole 
population of a group will leave their stalks almost 
simultaneously and become free-swimming. They do 
not disperse, but remain for an hour or two suspended 
from the, weed; in thr6ad„-lik;e swarms. Fig. 1 is a 
photograph (half natural size) showing three such 
threads. One of the threads is seen to have a triple 


base : it arose by the fusion of three threads brought 
into contaot by water movements. Each thread 
Has a mucous core which is collectively secreted 
by the swarmers, each individual contributing its 
own mucous strand to the thread. The swarmers, 
after swimming actively for a time — some very 
close to the thread, some actually within it — 
finally settle down again in groups on solid objects. 

We have observed 
this swarming many 
times, not only in F. 
campanula, but also 
in another gregarious 
form, F. chloro stigma. 

Usually, in the latter, 
the swimming animals 
collectively foi^m a 
globular cloud, like a 
minute swarm of bees. 

Within this they ap- 
pear to move quite 
freely ; but the swarm 
as a whole can be 
dragged through the 
water with a needle ; 
and it was demon- 
strated in other ways 
that in this species 
too the swarming in- 
dividuals are united 
by mucus. The new 
sessile groups, formed 
by the settling of 
a swarm, sometimes 
swarmed again after 
twenty -four hours , and 
occasionally this was 
repeated on three or four successive days. 

We cannot say what is the stimulus that causes 
Vorticella to swarm. Continuous observation, extend- 
ing over the complete sessile and free-swimming 
cycle, proved that swarming is not, at any rate 
immediately, connected with asexual reproduction or 
with conjugation. Obviously such behaviour, in 
natural conditions, admirably subserves the dispersal 
and settlement in contiguity of a gregarious sessile 
protozoon, 

A full accoimt of these observations will be pub- 
lished in the Proceedings of the Zoological Society, 

H. Mtjnro Fox. 

H. G. Newth. - 

Department of Zoology, 

University of Birmingham. 

Aug. 2. 


Fig. 1. 


Puff and Profile Theory of the Vowels 

The portions of sound film tracks reproduced in 
Fig. -1 are from registrations of the vowels oo (as 
in hoo), ee (as in bee), ah (as in hah), ay (as in hay), (b 
(from a in an). The registration in each ease shows 
a series of contiguous short bits of vibration in each 
of which the movement begins strongly and fades 
rapidly to zero. Such a moA^ement occurs only as a 
free vibration, that is, as the movement of a vibratory 
system disturbed in its equilibrium and tlien left to 
itself. A vibration of this kind is produced when the 
air in the vocal cavity is rarefied or condensed by 
snapping the thumb out of the mouth or by closing 
and suddenly opening the glottis. Such a sudden 
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rarefaction or condensation may be termed a puff. 
Repeated puff’s will produce a series of free vibrations. 

To the eye, each bit of vibration in Fig. 1 has a 
special profile. The profiles of the same vowel are 
nearly, but not quite, alike ; those of different vowels 
are different. The eye learns to recognise the profiles 
automatically just as it recognises the profiles and 
portraits of persons ; it performs no analysis. ^ No 
amount of mutilation by lines, blotches or omissions 
changes the vowel character of a profile. So long 
as anything can be recognised, it remains the profile 
of the same vowel ; it never changes to the profile 
of another vowel. 



ah 


io 11 IS 13 u lb 



EIG. 1. 


The sense of hearing recognises vowel vibrations 
as the same or different according to their sense 
impressions, that is, according to the likeness or 
difference of the profiles. There is no analysis. 
Experiments in filtering^ show that any frequency 
or range of frequency can be removed from the vowel 
vibrations without changing the vowel character. 
So long as anything is left, the vowel remains the 
same one ; it never changes to another vowel. The 
law of no change of speech character by mutilation is 
valid here also.. 

The puff and profile theory agrees with that of 
Willis -Helmholtz -Hermann in regard to the pro- 
duction of vowel vibrations by the action of glottal 
puffs on the air in the vocal cavity. It is opposed to 
it in asserting that the perception of vow^el characters 
depends on the unanalysed profiles of the vibrations 
and not on any special frequencies or groups of 
frequencies. 

E. W, Scripture. 

Phonetic Laboratory, 

. 62 Leytonstone Road, ' . 

London, E.15. 

^ See Nature, 130, 275 ; 1932., 


Magnetism of Copper 

A LARGE amount of experimental evidence has 
been recently put forward to show that coHoidalisa- 
tion of certaiu metals is accompanied by large changes 
in their magnetic susceptibilities^ I suggested some 
preliminary ideas to the effect that the increased 


area of surface of the metal on colloidal isatioii might 
be respomible for the observed magnet ie changes. 
Honda, and Shimizu^^ have recently offered the 
more definite,, view that, in the ease of tin, the lattice 
constant is somewhat larger at the surface layer 
than in the interior, and that coiiseqiu»iil ly the jiara- 
magnetic component due to the free electrons 
decreases and the diamagnetic coiiqionent due to the 
hound electrons increases, so that thc^ colloidal 
powders become more diamagnetic than the massn'e 
metal. According to them, colloidalisiiig a metal has 
the same effect as cold- working, so far as the magnetic 
properties are concerned. 

Copper is a metal for which w€* |ja\'e trustworthy 
magnetic measimements when cold-worked. Honda 
and Shimizu' found tliat on rediuixig the density^ of 
the metal by cold-working, the diamagnetic sus- 
ceptibility increased in value, after tlie necessary 
corrections "were made for the presence of ferro- 
magnetic impurities. A similar increase of tlie dia- 
magnetic susceptibility was observt'd wlivii metallic 
copper was colloidalised. 

Colloidal copper was preparcai by an ek?ctricai 
dispersion method^, the dispersing medium being 
benzene or propyl aleoliol. "fhe dispersing and 
centrifuging experiments were conducted in tlic 
absence of air, and hence tlua j)ossii.>i!ity' of chemical 
action modifying the restilis doc'‘S not arise. It was 
found that the diamagnetic susceptibilit y (X) of 
copper depended only on the dimiuisions of 
particles and not on the nature of the {iispersing 
medium. The magnetic measurements were made 
with a Curie balance, with water as thc‘ standard 
substance. Measuremc^nts were <u>ndiH^tx‘d at different 
field strengths to corn'd for tlu^ presence of ferri- 
magnetic impurities. 

The specific diamagnetic suscept ibiiity of copper in 
bulk was found® to be 0*080 (all values of X are 
given in 10“® units). As the size of tlie powders 
decreased from 10 g to 0*8 |x, the value of Z show^ed 
a small increase from 0*080 to 0*090. When, how^ever, 
the diameter -was. reduced from 0*8 g to 0*4: g, the 
value of X showed a ,relatively larger change, from 
0*090 to 0*135. Th(3se results fully agro<‘ wdth con- 
clusions of Honda and Shimizu. 

It wdll also be noted that the crhieal dianK'ter 
below which X increases rapidly is 0*8 g, wliieh is 
much smaller than tlie eorri\s]>oi[iding values fur 
graphite (1*5 g)h Ixismuth (1*4 g)® aiul tin (2*0 g)h 
Since copper has a face centred cniliic lattic^e, we liav'c 
no ' directional variatkms as in the c^ase of g!*aphite or 
bismuth. It, appears, therefore, most likt'ly that the 
'observed changes of X in the case of cop*per colloids 
are to be attributed to causes (|uite different in 
nature from those arising in the crystals just men- 
tioned. 

An approximate calculation shows that the 'surface 
layer wherein the density is.. less than the density 
inside the metal is of the order, of a few 'hundred 
atomic layers. 

Full details will be published, shortly elsewhere. 

,S, Ramachandba Rao. 

Annamalai University, 

Annamalainagar, S. India. 

June 22. 

i.Nattjre, 134, 288 ; 1934 ;, Pwc. Ind. Acud.^Sm., 1, 123 1934. , 

® Nature, 13S, 108 ; 1935. 

® Nature, 132, 565 ; 1933. 

^ Svedberg, “The formation of Colloids**, p. 28. 

* Ind. J. Phus., e, 241 ; 1931. 

“ Ind, J, Phys., 7, 35 ; 1932. 
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Oxide Film of Alloys containing Small Percentages 

of Aluminium 

When copper alloys contaming more than 2 per 
cent aluminium were heated for many hours at a 
red heat (800^-900° C), no oxide scales were formed. 
In cases where several per cent of this element was 
added, the alloys even retained their characteristic 
golden yellow lustre, which is a very remarkable fact. 
Elements such as tin, zinc, nickel, manganese, 
magnesium, iron, etc., when added to copper do not 
produce this effect. 

The oxidised surfaces were studied by means of 
cathode ray reflection. Copper surfaces exposed at a 
red heat gave the CuO pattern, (At lower temper- 
atures, the CugO and a three ring pattern , were also 
observed, as first pointed out by G. P. Thomson 
and C. A. Murison^.) 

Upon heating alloys containing several per cent of 
aluminium at a red heat with a Bunsen burner, the 
surface in contact with air was blackened and gave 
the CuO pattern, while the surface imbedded in the 
oxidising flame remained bright and gave a pattern 
corresponding to that of pure No diminution 

of the lustre of the latter surface was observable 
after continued heating. 

The fact that alloys, containing only about 10 
atomic per cent of aluminium, when heated with an 
insufficient supply of oxygen, become covered with a 
film of pure Ai 203 seems rather striking ; because 
some copper oxide was anticipated. In the case 
where heating was done in air or in oxygen, the 
uppermost surface probably becomes covered with an 
extremely thin film of copper oxide, but beneath this 
layer, since oxygen is wanting, an AI 2 O 3 film might 
be formed, and this in turn probably protects the 
inner part from further oxidation. Inasmuch as 
such a film is colourless, the alloy does not loose its 
golden lustre, even after prolonged exposure to red 
heat. Thb same may be true of iron alloys. 

Ichiro IiTAic A. 

Shizuo Miyake. 

Institute of Physical and 

Chemical Research, n 

Tokyo. 

July 16. 

^ G. P. Thomson, Prod. B 02 /. / 80 c., A, 128, 649 ; 1930. C. A. Murison, 
PM. liaff., 17, 96 ; 1934. 


Iridium Isotopes and their Nuclear Spin 
An examination of the h 5 rperfine structure of the 
arc lines of iridium XA3800vl0, 3513*67 and 2924*81 A. 
radiated from a modified form of hollow cathode 
reveals that the three lines having a common lower 
level in the ground term are identical in 

structure. The h;y^erfine components are therefore 
ascribed to a spin splitting of the ground term with 
the upper levels unsplit. X3513*67 A. — 

exhibits the following structure : 


in cm.*’^ 

(Int.) 

Remarks 

+ 0-072 

(7) 

This component is diffuse and appears 
almost as a continuous patch between 

0-000 

( 22 ) 

-f 0 -072 and 0 -000, indicating the 

~ 0-073 

(13) 

presence of an expected satellite at 

- 0-145 

(9) 

-f 0-033 (9). (vide Fig. 1.) 


The observed structure is accounted for imiquely by 
assuming two isotopes of masses 191 and 193 with 
nuclear spins of and § respectively. The ratio of 
the magnetic moments of the two nuclei is nearly 
— PO. The isotope displacement in 5d®6s is 
0*057 cm.-^, with the heavier isotope lying deeper, as 


in the arc lines of copper and thallium. ^ The incom- 
pletely resolved patterns of some other Ir i lines 
XX3220*79, 2694*22, 2664-77 and 2639*70 A. support 
the above conclusions. The existence of isotope 
shift favours the suggestion that the groimd term is a 
term arising from an electron configuration 
in preference to a ^Da/a term from 
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Fig. 1. Structure pattera of Ir l, 3513 -67 A. 
obtamed with a Hilger quartz Lummer plate, 

3-45 mm. thick, 20 cm. long. 

Iridium is one of the few elements the isotopic 
constitution of which has not so far been revealed by 
the mass-spectrograph. Judging from a visual 
estimate of the intensities of the components, the 
relative abundance of the isotopes 191 and 193 is 1 : 2, 
giving a value, perhaps a little too low, of 192*4 for 
the atomic weight of iridium. It appears, however, 
that the atomic w^eight of the iridium must be less 
than 193 ; there is considerable disagreement in the 
values of atomic weight given by several investigators, 
which range from 192 *59 to 193 *40. The existence of 
a heavier isotope like 195 is ruled out by the fact that 
usually there is no isobare in appreciable quantity 
for an isotope of an element with odd atomic number ; 
and platinum has been previously shown to contain 
the isotope Pt 195 to the extent of nearly 30 per cent.* 

Details will appear in the Proceedings of the Indian 
Academy of Sciences. 

B. Vbnkatesachae. 

L. SlBAIYA. 

Department of Physics, 

Central College, 

Bangalore. 

Aug. 7. 

* Albertson, Phys'. Rev., 42, 443 ; 1932. 

® Venkafcesachar and Sibaiya, Proc. Ind. Acad. Sci., 1, 13 ; 1934. 

’Meggers and Laporte, Phys. Rev., 23, 660; 1926. 

* Venkatesachar and Sibaiya, Nature, 136, 65 ; 1935. Proc. Ind. 
Acad. Sci., 1 , 955 ; 1935. idid., 2, 101; 1935. 


i^-Series of Magnesium and Sodium 
I HAVE already published^ some results obtained 
in the, region of long wave-lengths with the ionic 
tube designed and constructed by me wdth Prof. 
Dolejsek®. With this ionic tube and with a new 
focusing method, the principle of which will be 
described elsewhere, I have obtained some new results 
which show the great efficacy of our apparatus 
for long wave-lengths of X-spectra. 

As an example of what can be obtained by our 
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ionic tube, I should like to point out in this con- 
nexion that with tlie ionic tube alone, using the 
normal Bragg metiiod, 1 obtained the new non- 
diagram lines in the /i -series of Mg and A1 which 
were recently found by Prof. M. Siegbahn and H. 
Karlsson» using new focusing methods, which they 
have worked out. By our new focusing method and 
with this ionic tube I have obtained in the spectrum 
of Mg all tliese lines, and ©specially when nitrogen 
is let into this tube, I have further got, as can be 



seen from the microphotometric curve (Fig. 1), 
the lines in the a-group as well as those in the 
(3 -group, which have not hitherto been observed. 

In the emission spectrum of MgO, when oxygen 
is let into our ionic tube, there are certain changes ; 
for example, in the a-group the lines 9603 and 
9586 X. do not occur and ajo,ii appear as a single 
broad band, and changes analogous to these also 
occur in the lines of p-group. I have found similar 
characteristic qualities in the spectrum of sodium 





■tion lines, which I have obtained while studying the 
M^sBvieB with the ionic tube and without the use of 
■the' focusing method. In the place where 1 formerly 
found two wiiite lines and classiik*d them as Mn 
absorption of Ta, I have now got these white lines 
and also obtained a complicated structure. But this 
absorption effect, classiiiixl by mo as lin absorption 
of Ta'^, must be elassilied a-s the aiisorptioii structure 
■ of sulphur from the crystal, whit'h has not been 
observed until now. In the ptaeo- where 1 formerly 
obtained the white lino and classified it as iij 
absorption of W, I have now again got the same 
line, and at present from our results it is not possible 
to find any other classification for it. It is nc'cn^ssary, 
however, to reinvestigate this identification since the 
results for both elements do not agree. Tiiis will be 
possible after obtaining more experimental data. 

The examples mentioned of the results in the 
iT-series and the absorption of suipluu* show that our 
ionic tube, in connexion with any focusing method, 
gives further possibilities in the region of long wave- 
lengths. 

■ Y. Ktjnz'l, 

Spectroscopical Institute, 

'Charles Univers'ity, Ihague, 

July 15. 

^ V. KuokI, NA.TlJl<r„ 182, Atia Phuft. 2, 447 ; 

1934. 

*V. DolejSek anti V Kusizl, PhyA., 74, r>tn» ; 1932. 

» M:. Siegbahii mid H, Karlanon, NatiirKm 132, H9r» ; 1933. Z. Pkm., 

88, 76 : 1934. 

* V. Kunzl, l.c. 


Action of Ben^ylcatbonyl Chloride on Insulin and 
Other Proteins 

In previous investigations, tlm nniction bidweoii 
phenyl isocyeamte and proteins has bt‘en used do 
study the immunological propei-ties of protein anti- 
gens^. In other investigations it was found that 
insulin is readily inactivated by phenyl- and p-broino- 
phenyl isocyanates, and from the information derived 
from the earlier "work, the conclusion was reached 
that this inacth'ation is due to a reaction between 
the isocyanatb and the free a.mino -groups of the 
insulin. Jensen and Evans simultaneously investi- 
gated this inactivation of insulin'k and reached 
somewhat similar conclusions. 

Recently, we have been siud\'ing the avium on ]>ro- 
teins of benzyicarbouyi cJiioride (Yglb.dia.O.YO.Cd), 
the reagent used with such su<3*css liy Borgmann and 
his co-workers'^. Tlu'se chemica.1 and immunological 
investigations are not- yet coinplote, but sulU<ueiit 
evidence is available to show tluit this rtuigcuit redacts 
quite readily with native proteins, just us it does with 
the free amino -groups of ainino-atads a-nd simple 
peptides. This reaction, like tliat betwcHUi phenyl 
isocyanate and proteins, is qum* mild, and protu-eds 
smoothly at about pH. 8 and a" C. As the reaction 
continues, there is a marked diminution in the fn^e 


oxide. The microphotometrical curve of the spectrum 
of sodium (NaOH on the magnesium anticathode) 
is reproduced in Fig. 2. In these curves the lines 
whicli were hitherto neither known nor measured 
are indicated with their wave-lengths. 

Both spectra were obtained using an effective 
tension of 2,000 v. and 200 ma. in the case of Mg, 
and 1,500 V. and 200 ma. in the case of Na, thus 
avoiding the occurrence of lines of higher orders. 

As in the above investigation on the emission spectra 
of the AT-series, I have tried to find the white absorp- 


amino -nitrogen of the protein, and in many cases, 
the product (benzylearbonato-proteiii) contains j^rac- 
tieally no free amino -nitrogen. On injection into 
rabbits, the benzylcarbonato derivative of serum 
globulin produces antibodies which, from precipitin 
and inhibition tests, appear to be specific for the 
new grouping in the protein (the benzylcarbonato - 
amino acid group). 

In the course of chemical and immunological in- 
vestigations on insulin, the pliysiological activity of 
benzylcarbonato-insulin has been studied, and it has 
been found that this derivative has no significant 
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hypoglycsemic j>ower. Benzylcarbonyl chloride 
readily inactivates insulin, probably just as rapidly 
as does phenyl ^^ocyanate^ and in this inactivation 
also it seems probable that the loss of hypoglycsemic 
power by the insulin is due to the blocking of the free 
amino -groups. This appears to offer additional sup- 
port for the view that the active groups of insulin 
contain free amino -groups, and that the latter are 
essential for the activity of the insulin (cf. Jensen®). 
Attempts are now being made to activate these in- 
active insulin derivatives. 

The amount of benzylcarbonyl chloride required 
to inactivate insulin is very small, and 100 mgm. of 
insulin of potency 19,500 units per gm. (kindly 
supplied by Messrs. Boots Pure Drug Co., Ltd.), can 
be completely inactivated by 150 mgm. of this re- 
agent. The minimum amount of benzylcarbonyl 
chloride needed to react with ail the free amino - 
groups of insulin, calculated on the basis that insulin 
contains 1*0 cent of free amino -nitrogen®, is 
approximately 12 mgm. per 100 mgm. of insulin. 


This smaller amount of acid chloride causes partial 
loss of hypoglycsemic activity only, possibly because 
some of the reagent may be destroyed by the water 
present. It is possible, however, that the I’eaction 
with benzylcarbonyl chloride is not confined to the 
free amino -groups of the insulin, and further investiga- 
tions are being made to decide this point. 

W-.D. Gaunt. 

G . Higgins. 


■ A. WORMAUL. 


Department of Physiology, 
University of Leeds. 


^Hopkins, S. J., and Wormall, A., Bioehem. J,, 2*7, and 170(.) : 
1933. 28 , 228 ; 1934. 

* Hopkins, S. J., and Wormall, A., Natuiib, 134, 290; 

Biochem, J., 28 , 2125 ; 1934. ..A- 

“ Jensen, H., and Evans, E. A., J. Biol. Chem., 108, 1 ; 193o. 
ef. also, Physiol. Rev., 14 , 188 ; 1934. 

* Bergmann, M., and Zervas, L., Ber., 65, 1192; 1932. cf. Berg- 
mann. Nature, 131, 662 and 698; 1933. 

® Jensen, H., Science, 76, 614; 1932. . ; 

® Frendenberg, K., Birscherl, W., and Eyer, H., Z. physiol. Ohctn.. 
202,128; 1931. 


Points from Foregoing Letters 


Sir Jambs Jeans compares the observed eccen- 
tricity of the orbital motions of binary stars with 
that calculated from the principle of equipartition 
of energy. He points out that there is a good agree- 
ment between the calculated and observed figures, 
which supports the long time scale (10^® years) for 
the life of the universe. 

To explain certain observations on blood group 
inheritance, Ffoulkes Edwards and Etherington have 
suggested the existence of a fourth hereditary unit 
(allelomorphic gene). Prof. J. B. S. Haldane points 
out, as one alternative explanation, that in some 
individuals the three known allelomorphs may be 
carried by three chromosomes, instead of by two, 
and he suggests ways of testing this hypothesis of 
^trisomy’. 

Prof. V. F. Lenzen offers a few remarks on the 
philosophical basis of science upon which, he hopes, 
all philoso|)hers of science can agree. 

Mr. A. E. Needham shows that Weldon’s case of 
change of proportions in the growth of young shore 
crabs is due to heterogonic growth in the individual, 
and is not a mere average effect produced by natural 
selection. 

The incidence of rickets in a new strain of ‘rex- 
coated’ rabbits (with mole-like fur) is described by 
W. King Wilson. Attempts to prove the recessive 
nature of the disease by mating individuals suffering 
from rickets were unsuccessful. 

Vitamin C (ascorbic acid), in concentrations of 
1 to o parts in 10,000, is found by Laszlo Havas 
to accelerate the growth and increase the length of 
the shoots of germinating wheat. 

Prof. H. Munro Fox and Mr. H. G. Newtli describe 
the swarming behaviour of two common species of 
gregarious vortioellids. All the individuals in a group 
become free -swimming simultaneously and form a 
swarm which is held together by mucous threads 
secreted by the swarmers. When the latter again 
settle down, they do so in close contiguity owing to 
their mucous attachments. 

Prof. E. W. Scripture submits reproductions of 
sound-film tracks for various vowels. He points out 
that they support the ‘puff and profile’ theory. 


according to which vowel vibrations are produced 
by the action of glottal puffs on the air in the vocal 
cavity, and the perception of vowel characters 
depends on the unanalysed profiles of the vibrations. 

Prof. S. Kamachandra Eao finds that the dia- 
magnetic susceptibility of colloidal copper is greater 
than the value for the massive metal. The critical 
diameter of particles below which the susceptibility 
shows a rapid increase is 0 *8 qx. The results support 
the conclusions of Honda and Shimizu that colloidal- 
isation has the same effect as cold-working so far 
as the magnetic properties are concerned. 

The protective effect of aluminium upon the oxida- 
tion of copper at red heat is described by I. litaka 
and S. Miyake, who have studied the oxidised sur- 
faces by means of cathode ray reflection. Copi^er 
alloys containing more than 2 per cent of alurniniuin 
can be heated to a red heat for several hours without 
forming oxide scales. An alloy containing about 
10 per cent, when heated with an insufficient supjjly 
of oxygen, becomes covered with a thin film of oxide. 

From the hyperfine structure of certain lines of 
the arc spectrum of iridium — the only element the 
isotopes of which have not hitherto been identified — 
Prof. B. Venkatesachar and L. Sibaiya infer the 
existence of two isotopes of masses 191 and 193 with 
nuclear spins of and 3/2 respeetWely. A rougl) 
estimate of the relative abundance of the two isotoxies 
is 1 ; 2, which in the absence of a higher isotope 
would lead to an atomic weight of less than 193 
for iridium. 

By means of the ionic tube designed by Kunzl 
and Dolejsek, for the detection of the longer 
X-ray waves and with a new focusing method, Dr. 
Y. Kunzl has observed several new lines in the X-rtiy 
spectra of magnesium and sodium. He now ascribes 
to sulphur certain ‘white lines’ previously classified 
as due to the absorption spectrum of tantalum. 

The observation that Bergmann’s reagent {benzyl- 
carbonyl chloride) inactivates insulin is considered 
by W. E. Gaunt, G. Higgins and Dr. A. Wormall 
as additional support for the view that the free amino - 
groups of insulin are essential to that compound's 
power of reducing the sugar content of the blood. 
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Glaired Stones 

In continued study of glazed stones, Mr. H. L. 
Beck deals with glazed quartz and carnelian, agate 
and felspar (Ancmit Egypt and the East, Pt, 1, 1935). 
In the glazing of quartz (including quartzite and 
chert), great care has to be taken to prevent flawing 
of the cpiartz base. The glazing of quartz was prac- 
tised in Egypt from Predynastic times to the eight- 
eenth dynasty. In Mesopotamia, beads are found 
at different dates in two varieties, high polish and 
frosted, so called on account of the present surface. 
Some at Ur are dated from before 3500 b.c„ though 
some of A.B. 900 are identical. Beads are also foimd 
in Persia and Syria. Three of the high polish variety 
were found at Mohenjo-daro, one, a lenticular cylinder, 
being of a shape not recorded in either Mesopotamia 
or Egypt. A number of specimens of glazed quartz 
have been found in northern India, which are dated 
at the first century a.d. No specimens are reported 
from Europe ; and the process is not practised to-day. 
The great majority of specimens of glazed quartz 
from Egypt are beads. In India there is a number 
of small but elaborately worked pendants represent- 
ing animals. In Egypt a soda glaze coloured was 
applied to the bead and then fused. The Meso- 
potamian coloured beads were hammered to cover 
them with conchoidal fractures before glazing. In 
the high polish beads the surface is altered by an 
alkali. It is possible that all types were coloured. 
The most important other stones chemically treated 
were carnelian, agates and chalcedonies. They were 
not actually glazed, but received a special treat- 
ment in which soda was added, usually as a decoration. 
Many carnelian beads have a white patination ; but 
it is difficult to say whether it has been purposely 
oi’ is duo to action of the soil. 

Kmer Art and the Cultures of Precolumbian America 

M. Henui Marchal offers (J, 8oc, Amiricanistes, 
N.S., 26, 2) a tentative explanation of certain remark- 
able features in Kmer art, which appear out of 
harmonjy with its Indian origin and its relation 
through the art of India with that of ancient Egypt, 
Greece and the Mediterranean. These incongruous 
elements are to be attributed to the Polynesian 
influences which have been discerned in the art of 
Java and Bali, and also in America. As an example 
may be taken the monstrous heads, known in Cam- 
bodia as which with the naga form one of the 

dominant motifs in Kmer art. The characteristic 
Imeamonts appear nowhere in occidental art (except 
in the head of Medusa and its derivatives) but are 
to be found in the Mayan art of America, especially 
in the heads placed over the openings into buildings, 
for example, at Palenque, exactly as they are used 
in G^ambodia and Java, They are to be found also 
on Toltec pottery, where the god Tlaloe is repre- 
sented without lower Jaw. This motif is scattered 
widely over Polynesia, appearing in Maori art, 
especially in the carved wooden lintels and gables 
of New Zealand, and the tattoo -markings and 
petroglyphs of the Marquesas. The head w:ith 
flanking forearms or claws of America does not 
appear in Polynesia, but is present in China. Super- 


h Items 

imposed heads forming balusters bi'fort' the entrance 
to Kmer temples may be compared with sculptured 
figures of Piedras Negras in Central AnKcrica. A 
striking resemblance which has inqtres^^c'd everyout' 
who has visited both localities is to be found in the 
general profile of the teocalMs or pyramidal mounds 
of America and the prasat of (iarnbodia. &te|> 
'pyramids surmounted by sanctuaries in Mayan 
architecture find their analogies in KiTu^r temples 
such as Phimanakas, Bakon and abo\'e all the Pran 
of Kohker. Among other resemblances in construction 
are the introduction of a wooilen beam in masonr\” 
work, the projecting stone which is earn ed, the lists 
of the serpent for decorative purpostts, and the 
employment of the corbelled arch. 

Fishes from the Philippine islands 

The Philippine Journal of 8vi€ua\ 55. No. 3, 1934, 
contains three papers on fishes : (1) “I'he Plulippiiuc 
Phallostethidae, a Description of a Xt‘w H[)ecies, and 
a Report on the Biology of Gula phallus ^nirabiUs, 
Herre” by D. V. Villadolid and Ih H. Manacop ; 
(2) “Philippine Sillaginidae” by ]\r. i\ and H. R. 
Montalban ; and (3) a long systematic jiapor on 
Philippine Isospondylous fishes hyx\. H. Hoxas. The 
Philippine Phallostethidae eoinpris(' a very interest- 
ing group of fishes, iiniciiio in having a peculiar sexual 
organ in the male, named the pria]>iuin by Tate 
Regan, who first discovered it in 1913. The pelvic 
fins are vestigial in the female and absent in the male, 
the latter having below the head and throat this 
priapium containing the coiled vas deferens and the? 
end of- the intestine, together with a complicated 
skeletal system consisting of two long curved bones, 
proved in the present paper to be used as a clasping 
organ. The eggs are probably fertilised as they pass 
through the oviduct, and when laid are provided wdth 
adhesive thread-like processes with wdiich the}" 
attach themselves to weeds. These filaments seem 
to suggest that the genus is more closely related 
to Percesoces than tO' the Gyi^rinodontes where 
they are usually placed. Spawning appears to 
continue throughout the year. Intca*esting notes on 
food and feeding habits ai'C a.dde<l, Uulaphallus 
having a mixed diet botli in young and adult con- 
sisting of vegetable matter which is less as the animal, 
grows, insects, especially chironomid larva? and 
pupae, which rank first in importance, small cnistaeea 
and even the larvae of its own spec,ies, eate,ii by both^ 
young and old but only in January when tlie breeding 
season is at its height. The dex^elopment of Gula- 
phallus mirahilis is described from the newdy hatched 
egg to the time when the priapium is fully formed — - 
in about 19-20 weeks after hatching. 

Germ-Cell Cycle in the Hessian Fly 

Margot E. Mmtcauf-e (Quart. J. Micr. Sci., 77, 
Pt. IV 1935) has investigated the germ -cell cycle 
in the Hessian fly, Phytophaga destructor. The somatic 
cells in both sexes contain four pairs of V-shaped 
chromosomes. The germ-cells in both sexes contain 
eight pairs of chromosomes. In the matiu^ation of the 
eight bivalents are formed, which divide but 
remain in anaphase until the time of fertilisation. 
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The polar bodies are then formed, but are never 
extruded from the egg ; they migrate to the surface 
of the egg, divide irregularly and eventually de- 
generate. The female pronucleus has eight chromo- 
somes. In spermatogenesis, reduction is effected in a 
peculiar manner. In the first spermatocyte the 
chromosomes separate into two groups, of twelve 
and four respectively, and the four pass into a process 
of the cell which separates as a small cell. After a 
short period of rest, the spermatocyte again divides 
unequally, the resulting spermatid having eight 
chromosomes and the second bud four chromosomes. 
Thus each spermatocyte gives rise to one sperm 
only. The germ-line (that is, the germ-cell nucleus), 
is differentiated after the third cleavage, that is, 
in the eight-cell stage. At' the fourth cleavage the 
germ-cell nucleus divides synchronously with the 
somatic nuclei ; there are sixteen nuclei each with 
sixteen chromosomes. At the fifth cleavage the 
somatic nuclei eliminate eight chromosomes and are 
left with eight chromosomes. 

Hystricoid Rodents of the Neotropical Region 

A VALUABLE, if iiecessarily dull, account of the 
taxonomy of these rodents has appeared (Bull. 
Amer. Mus. Nat. Hist., 68, Art. 5; 1935). The 
author, G. H. H. Tate, gives fully for each genus 
its pre-Limiean and post-Linnean taxonomic history, 
discusses special points of difficulty, indicates the 
genotypes, and gives a list of all the named forms, 
specific and sub -specific, with their type localities. 

New Garden Alpine Plants 

Numerous expeditions to Persia, Tibet, Burma, 
the Andes and other places have recently been 
organised for the purpose of collecting new plants 
for the enhancement of garden beauty. The names 
of Farrer, Kingdon Ward, Giuseppi, Comber, Ball 
and others are well known among gardeners for 
their activities in botanical exploration, and modern 
gardens owe much of their interest to them. An 
article by Dr. H. B. Smith on “New Alpines” (J. 
Roij. Hort. Soc., 60, Part 6, pp. 246-255, June, 1935) 
enumerates an imposing list of plants for the rock 
garden which have been introduced during the last 
five years as a result of such botanical exploration. 
Lilies and rhododendrons are not treated, but more 
than sixty species belonging to other genera are 
described. Campanulas, primulas, gentians and 
narcissi are well represented, and brief accounts of 
the circumstances of their introduction are given. 

Life-Histories of British Pyrenomycetes 

Mr. C. G. C. Chesters has commenced a series 
of studies on British Pyrenomycetes. The whole life- 
histories of most members of this division of the 
fungi are not known, and many phases probably lie 
buried among the taxonomic labyrinths of the Fungi 
Imperfecti. Pure culture methods are used in the 
investigation, and the first part of the work is devoted 
to “The Life -Histories of Three Species of Cephalo- 
theea” (Trans. Brit. Mycol. Part 4, June 

1935). The three species which have been recognised 
are C. sulfurea, C . purpurm s,nd G , reniformis. These 
are described in minute detail, and characters of the 
genus are also given. Extensive lists of synonyms 
appear, and the mass of detail portrayed in the paper 
is crystallised into a very simple determinative key 
at the end. 


The Formosa and Quetta Earthquakes 

A PRELIMIKABY report on the Formosa earthquake 
of April 21, by Mr, H. Takahasi, is published in the 
Froceedmgs of the Tokyo Imperial Academy ( 11 , 
224-226 ,* 1935). The number of lives lost was 3,276, 
and that of the houses completely destroyed 121,398, 
this great number being due to the poor construction 
of the houses. Displacements occurred along several 
faults during the earthquake. Along one, more than 
six miles in length, the horizontal and vertical dis- 
placements were respectively 6 in. and 2 in. Along 
another, a thrust fault of about the same length, 
the horizontal movement was slight, but the vertical 
shift amounted to 10-12 in. The epicenti'e lay in 
about lat. 24° 22CN., long. 120° 48^ E., or between 
the two above faults. The detailed report will appear 
later in a special volume of the Bulletin of the Earth - 
quake Research Institute. In a paper in Science and 
Culture (1, 71-72 ; 1935), Messrs. S. N. Sen and 
R. Bakslii determine the epicentre of the Quetta 
earthquake of May 31 as in about lat. SOJ® N., long. 
66|'° E., or along the Khojak Range just to the south 
of Chaman and about sixty miles north-west of Quetta. 
Thus, the origin of the recent earthquake coincides 
closely wuth that of the severe earthquake of December 
20, 1892, caused by a large displacement along the 
boundarj:^ fault which has been traced for a distance 
of 120 miles. 

Thermodynamical Relations 

Part No. 740 of vol. 234 of the Philosophical 
Transactions of the Royal Society, A, is devoted to a 
eommimieation by Prof. A. Norman Shaw of McGill 
University on “The Derivation of Thermodynamical 
Relations for a Simple System”. The aim of the 
author is to outline a systematic procedure for 
effecting transformations of thermodynamical formulae 
which involve quantities not directly determined by 
experiment or determined with low accuracy, in order 
to replace them by quantities directly observed or 
determined with higher accuracy. The method 
adopted is that of converting any thermodynamical 
equation involving the usual quantities p, v, T, S, 
E, I, F and G and their derivatives with respect to 
each other into an equation connecting Jacobi ans 
of the partial derivatives of two quantities x and y 
with respect to two independent variables a, p by 
assigning to x, y, a, P values identical with any 
number up to four of the above thermodynamical 
quantities. Thus the thermodynamical equation 
dE ™ TdS — pdv is converted into J(wE) ^ TJ(xS) — 
pj(£rw) where "t/ is the symbol for Jacobian and 
a? and the independent variables oc and p are un- 
determined. Once the equations are in Jacobian 
foi'm the laws of transformation of Jaeobians can 
be utilised to effect the thermodynamical transforma- 
tions I'equired . To facilitate the work four ta-bles 
are given in which x, y, a, are assigned values 
p, V, T, etc., and the resulting Jacobian expression 
tabulated in terms of five of the simplest Jaeobians. 
Instructions for the use of the tables and worked 
examples are given as well as 35 equations useful 
in manipulations of J functions. 

The Electronic Oscillator 

Considerable research has been carried out 
recently on the generation of electrical oscillations 
corresponding to wave-lengths of 10-100 cm., by 
means of the valve circuit arrangements first 
demonstrated by Barkhausen and Kurz. The 


442 


September 14, 1925 


N A T U R E 


theoretical study of this subject has resulted m the 
publication of much complicated analytical work, the 
physical principles of which have at tunes been some- 
what difficult to visualise. The author of some of 
this theoretical treatment, Mr. F. B. Llewellyn, has 
presented a simple statement of these principles in 
plain language in an article entitled “The Barkhausen 
Oscillator” published in the August issue of the 
Bell Laboratories Record. The case considered is that 
of a simple triode valve operating with a positive 
grid potential ; and the oscillating motion of in- 
dividual electrons between cathode and anode 
through the spaces of the grid is dealt with. The differ- 
ence in motion of these electrons due to the static 
forces alone and with the superimposition of the alter- 
nating forces due to the potential difference across the 
external tuned circuit is explained and illustrated 
graphically. The maintenance of oscillations is 
shown to be due to the non-symmetrical motion 
about the grid of those electrons which are correctly 
phased relatively to the alternating forces, and the 
consequent transfer of some of their energy into the 
external tuned circuit. The tuning of this circuit 
can modify the frequency of the oscillations by about 
thirty per cent, but for fixed supply voltages of the 
valve electrodes, there is a particular tuning adjust- 
ment which gives maximum output. 

Platinum Electrode in Solutions of Foreign Ions 

Mr. I. Orestov, of the Middle Asiatic State Uni- 
versity, Tashkent, informs us. that he has studied 
the behaviour of a platinum wire electrode in a series 
of solutions of potassium sulphate of normalities 
0*5005, O-lOOl, 0*0500 and 0*0100, with a salt bridge 
and saturated calomel electrode : 

Pt|K 2 S 04 (c)|KIS[ 03 (sat.)|KCl(sat.)|Hg 2 Cl 2 |Hg 

and very variable potentials were foimd. When, 
however, a stream of pure nitrogen was passed 
through the left-hand half element, a reading taken 
after 00 minutes showed that all four electrodes had 
on the average the same potential of 0*2336 ± 0*0010 
volt. Observations with one electrode (N K2SO4} at 
23 *1° were then made every minute and 90 readings 
obtained. These were arranged in a statistical row 
which was found to correspond very closely with the 
natural theoretical row, the standard deviation 
cT being ± 2*35 mv., the index of closeness of fit 
(Pearson) being A ~ ± 2*33, the asymmetry number 
/St being + 0*23, and the excess Ex — + 0*2. The 
source of the fluctuations, following a suggestion of 
Posner, is regarded as the fluctuations of ions in a 
Helmholtz double layer on the electrode. Further 
observations are in progress, when the theory of 
fluctuations (Smoluchovsky-Svedberg) will be applied 
to the results. 

Probability and Frequency 

A satisfactory basis for the theory of probability 
has not yet been found. The weakness of the ‘equally- 
likely’ definition is well known, but the ‘statisticaT 
or ‘relative frequency’ definition, favoured by 
Chrystal and others, is also open to objection. An 
interesting discussion of some of the fundamental 
difficulties has been given recently by F. P. Gantelli 
{Ann. VInstitut Henri Poincare, 5, 3; 1935). If a 
symmetrical coin, equally likely to turn up head or 
tail, is tossed a large number of times, it is not 
certain that the proportion of heads will be exactly 
What is more, it is not even certain that the proper- 


tion will approach i a. a limit ; for if .1 wiv. to a.iy 
number s, however small, there would eom'spon.l 
a number N such that for e%er>- ol x\ <.r inon 
tosses the proportion of h.-iuis would ur-vr <hll<r 
from 4 by more than c. Hut this is out tru. • Iona 
runs of heads or of tails are not uupossihle. a {net 
which is awkward for matlu-omtici.uis as a- lor 

gamblers. Tho statement of flie Hjiproaeh to the 
limit must be weakened, with /«)•»,• ivj. need by 
scarcely ever. The i>riricipal object ol t'antelh s \york 
is to express this replacement m premw mat hemntieal 
terms drawn from the theory of aggregnte:'. 

Molecular Weights by the Ultra-Centrifuge 

The most satisfactory method for the deteriniiui- 
tioii of the molecular weights of maeromoleeules is 

■ by mcRns of sedimentation tH|uiIibrit!iii in tho 
Svedberg ultra-centfifuge. ^ The equations can 
developed by thermodynamics, so t hat for .Nufficdcntly 
dilute solutions the shape* of tho mtileeiile is not 
involved. In the case of material containing molt*cuios 
■■'of different sizes, average molecular wtaghts u.re 
obtained. It is then m*c«>ssary, for ])ur|K»es of (‘um- 
parison with values found b\’ oilier methods, such as 
viscosity deterininatiotiis, as u.sed by Staudinger, to 
have properly dethu'd averages, and W. !>. Laiising 
and E, O. Kraemer (J. Amcr. Chnn. 5*7, i3u9 ; 
1935) have distinguished three* such averages. Hu* 
first, the number average*, ce>rresponds with 

osmotic methods involving counting of the molecule's ; 
the second, the* wtaght Hve*rag<\ M tt* ceirrc*spe4u<is 
with Staudinger’s method, and a thini, tlu* so«caiUui 
‘.^-average’ molecular weiglit, d/-, is ehuaiiUHl from 
centrifuge data. The concentration of a. seflution 
subjected to a centrifugal or gra\'itatie>nai fitdd is 
such that, the concentration graelit*ut at <*e|uiH})riuni 
ensures that at every point tlie ciuunieai pe^tential is 
equal but opposite in sign to the* gravitational 
potential. Equations can then be* sen up giving the? 
molecular weight from the experimenitaliy obsenwed 
concentration gradient. If this value varies with 
the distance along the cell, the matiunal is assumetl 
to be non-homogeneous. The authors e?nter into a 
detailed discussion of the^ calculation of tlu- average* 
molecular weights and apply the* re*sults to experi- 
ments on gelatin. The e'epiations eniabh? a correct- 
comparison to bo made bt'tw(*en results obtained l)y 
different methods, thus avoiding a- s<khI <leai of con- 
fusion which has hitherto resulted in this field. 

Distance of Nova Her culls 

The majority of nova? are so far a-wuA' 1 1 tat aceui-at e 
measurements of their distance's are v«*ry difficult to 
obtain. Trigonometrical parallaxes art* too small 
to be trustworthy, and the best- m<*t luxl so far dej^ends 
on the rate of expansion (when available) of tlu' sur- 
rounding nebular disc. An entirely incleiiendent 
method is .now possible throixgh tlu* n-lation bt‘tween 
distance and interstellar calcium absorption. This 
has been used in the case of Nova Herculis ]>y E. G. 
Williams {Monthly Notices, B.A.S., 95, 573), who 
has measured the intensity of the interstellar [K] 
line on twenty -four plates taken at Cambridge. 
The large displacements of lines due to the Nova 
itself, together with the absence of lines which might 
blend with the interstellar line, make these measure- 
ments comparatively simple. Tliey yield a distanei? 
of 370 parsecs for Nova Herculis, corresponding to 
an absolute magnitude at maximum of — 6*5 and 
a pre-outburst magnitude of about + 6*7. 
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International Society of Leather Trades' Chemists 


T he bi-annual Conference of the International 
Society of Leather Trades’ Chemists was held 
at the Institiit des Arts et Metiers , .Brussels, on 
vSeptember 1“6, jointly with the bi-annual meeting 
of the German sister society, the Internationalen 
Vereins der Leder Industrie Chemiker. Owing to the 
national mourning for Queen Astrid, some of the 
social functions in connexion y^ith the Conference 
were cancelled. The meeting, however, was pro- 
nounced as one of the most successful yet held. 

The Conference proper opened on Monday, Sep- 
tember 2, under the chairmanship of M. G*. Colchen 
(president of the Belgian Section, I.S.L.T.C.), assisted 
by Mr. Van Gijn (president of the I.V.L.I.C.) and 
M. C. R. Loos (president of the I.S.L.T.C.), 

The Executive of the I.S.L.T.C. for 1936-37 was 
elected as' follows : President, M. G. Colchen (Bel- 
gium); V ies-P residents, M. C. R. Loos (France) and 
W. R. Atkin (University, Leeds); Treasurer, Prof, 
D. McCahdlish (University, Leeds) ; Hon. Gen. 
Secreta?^y„I>T. J. Gordon Parker (London) ; Members 
of Committee, ,Dr. P. Chambard (France), Dr. A. 
Gansser (Italy), M. R. Paniker (Spain) and L. 
Masner (Czechoslovakia). It was decided to hold 
the 1937 conference at Copenhagen. Dr. J. Gordon 
•Parker was elected an honorary member of the 
'Society in appreciation of the enormous amount of 
work he, has devoted to its welfare. The official 
methods of analysis of the Society are to be published 
in book form, and it is hoped to have the publication 
ready by the end of the year. 

' Kubelka, Weinberger and Heger showed that acid 
rotting of vegetable tanned leather can be detected 
by extracting the sample first with water and then 
with 1 per cerit caustic soda solution, and determining 
the nitrogen in the extracts, rotting being indicated 
by unusually high amounts of soluble nitrogen. 
Kubelka and Nemec demonstrated that the deposition 
of tannin sludge from a liquor depends upon con- 
centration, the sludge increasing with concentration 
up. to a maximum, and then on further concentration 
decreasing in quantity. In discussing the effect of 
metallic iron on vegetable tanned leather, Kubelka, 
Nemec and Zuravlev stated that the presence of 
iinsaturated and oxy fatty acids in oils used * for 
dressing resulted in a greater uptake of iron than 
with saturated acids such as stearic acid or neutral 
greases such as paraffin wax. 

Dr. D. Jordan Lloyd discussed the modern theories 
of tanning, stating that X-ray examinations of 
collagen and of good quality and poor quality sole 
leathers show that tanning occurs at the active 
centres of the side chains of the collagen, molecules 
and influences the side chain spaces of the bundles 
of parallel molecules that go to build up the collagen 
fibril (or fibre). If the tanning processes weaken or 
affect the collateral forces directly binding the back- 
bones of the bundles of collagen molecules, or the 
longitudinal forces down the backbones .of the 
molecules, the leather is of poor quality. All these 
inter- and iiitra -molecular forces can of course be 
affected by the pre -tanning processes, such as those 
which have been used for curing and in beamhouse 
work. 

The influence of the hydrogen ion concentration of 


suspender tanning liquors oh the fixation of tannin 
was the subject of a paper by G. Rezabek. He 
showed that at pH A, hide powder fixes about one 
sixth to one quarter more tannin than at the natural 
pH of the liquors, namely 5 or 6. Tannage in alkaline 
medium, that i^, at pH 8, gives approximately the 
same tannin fixation as in the non-adjusted liquors. 
The value of the microscope was iliusti*ated by Dr. 
R. H. Marriott, who emphasised the value of an 
understanding of the fibre structure of leathers when 
assessing their value. Apart from its use in examining 
finished leather, microscopical examination is of the 
utmost value in detecting faults in the e,arly manu- 
facturing processes. . 

■ Dr. A. Jamet described a method for the estimation 
of formic acid in lactic acid based on distillation in 
the presence of a definite amount of lactic acid, 
whereby the formic acid can be recovered almost 
cpiantitatively. Dr. Y. Oasabmi and Dr. E. Simoncini 
discussed Fannhig by means of tungsten salts, par- 
ticularly those of a more complex type. These 
tungsten compounds also act as excellent mordants 
for dyeing. A study on the action of nitrous acid on 
collagen, and the properties * of the de-aminated 
collagen, was presented by Prof. L. Meunier and 
Dr. E. Schweikert. An excess of nitrous acid results 
in a true tanning effect, particularly if followed by 
treatment with sodium bisulphite. Further, at the 
iso -electric point of collagen, sodium nitrite alone has 
a marked tanning effect on collagen. . The action of 
acids and basic dyestuffs towards deaminated collagen 
were described in some detail. Prof. G. Otin and 
G. Alexa gave an account of their work on the 
fixation of vegetable tannins by pre -chromed hide 
powder, indicating that the amount of vegetable 
tannin fixed depends upon the quantity of chromium 
present, also on the particular vegetable tannin used. 

KSome work on the accuracy of the glass electrode 
in alkaline solutions w^as discussed by Dr. D. Burton 
and J. Bateson, Prof. L. Meunier with A. Abbassi 
showed that a sulphur tannage takes place when pelt 
is treated with an acid pickle (salt and sulphuric acid) 
followed by a sodium thiosulphate bath. A very 
practical paper was that by L. Houben, who demon- 
strated the important part played by the stuffing 
grease mixture on the efficiency of leather belting. 
Prof. L. Meunier with P. Audrey described a method 
for preparing a uniform ossein from bones, and sbowmd 
that this can be used as a substitute for hide powder 
in the determination of tannin in vegetable tanning 
materials. The estimation of methoxy (in the form 
methyl alcohol) in vegetable tannin extracts is the 
basis of a method for determining the presence of 
sulphite cellulose described by G. van der Hoeveii. 

In a paper on the theory of leather dyeing. Dr. 
G. Otto suggested that in dyeing with anionic reacting 
dyestuffs, the reaction of the principal valencies is 
more or less influenced by auxiliary valencies. Dr. 
F. Stather described experiments he has made on 
the relative rates of diffusion of vegetable tannins 
into pelt. Dr. Poliak gave details of his method for 
determining pyrogallol tannins in the presence of 
catechol tannin, the latter being precipitated by 
formaldehyde and hydrochloric acid (Stiasny), and 
then the former by urea. Sulphite cellulose extract 
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formed the subject of a paper by Dr. Kimtzel, w 
showed that this material is taken up by the basic 
groups of the hide substance molecule, and acts 
generally like the synthetic tannins. 

A conclusion arrived at in a paper by Dr. E. Elod 
on the dyeing of leather is that if a series of acid or 
direct dyes be arranged in order of their dissociation 
constants, such order represents also their relative 
fastness to washing. The importance of drying in 
leather manufacture was discussed by Dr. K. Wolf, 
who mentioned that drying occurs in two stages, 
first the evaporation of the loosely held water, and 
secondly the loss of bound water, this latter being 
governed by the type of tannage and degree of 
tannage of the leather. Dr. W. Grassmann dealt with 
the chromatographic adsoi'i>tion analysis of tanning 


■materials.' This depends on passing the solution 
■'through a tube of an adsorbent matiuhd (silica gel, 
kaolin, etc.) when a charaetcnistic s«*paratiori occurs, 

. the strongly adsorbotl const it umits being retaincni in 
■the upper, layers w^hile otlier ccinstituf'iits infiltrate 
to various depths. The preparation of su!phit<‘ 
cellulose extracts was disc'usstsi by E. .\fasner and 
V. Samec,- ami Dr. W. l-iausam ilescribed et^rtain 
pin hole defects in calf am! goatskin. 

Prof. Leplat gavt^ im interesting leeture on the 
■need for closer co-optn-ation betw<'en the histologist 
and leather technologist, and sltowed Iww iiew'er 
science of histo-ehemistry ha.s be(*n ablt* to differen- 
tiate structural diffmaiees ]>etw(‘tai tendon fibre and 
skin substance, which may aeeount for thfdr <liffe!‘ent. 
behaviour on acid swelling. 


Higher Agricultural Education in Great Britain 


T he Report of the Departmental Committee on 
the Reassessment of Annual Grants to Institu- 
tions providing Higher Agricultural (excluding 
Veterinary) Education in England and Wales, 1934, 
is regarded by the Minister of Agriculture as of such 
importance that the non- confidential portions have 
been reproduced in full in the Journal of the Ministry 
of Agriculture of August 1935, It is understood, how- 
ever, that some of the recommendations have already 
been implemented. 

The fifteen institutions concerned, comprising 
agricultural colleges and university departments of 
agriculture, were visited by members of the Com- 
mittee, and all available information as to work and 
finances considered in detail. The Committee lays 
great stress on the importance of education and 
research for the development of agriculture, quoting 
many specific instances where the results of research 
have materially altered the methods of agricultural 
practice. The importance of the agricultural colleges 
lies in the fact that experience shows that the farmers 
who are the first to introduce improved methods on 
their own farms and, indirectly, to their neighbours, 
are those who have received training at a college or 
farm institute. Any attempt to reorganise the 
agricultural industry in Great Britain must, therefore, 
ensure that the agricultural colleges are on such a 
footing that they can perform their functions with 
efficiency. 

The attitude of the Committee was sympathetic 
and liberal, the object being to make such recom- 
mendations as would ensure the financial stability 
of each institution, without countenancing any waste 
or unnecessary expenditure of public money. At the 
same time, it was agreed that it is a mistake to 
penalise an institution that is successful, and that 
one that is so well managed that it pays its way 
should not on that account alone suffer a reduction 
in its grant. The financial crisis of 1931 prevented 
any increases in grants, and caused reductions in 
many cases, and as lowered incomes from this and 
other sources mean reduced expenditure, the position 
of the colleges in 1934 was one of stagnation due to 
lack of funds, rendering them unable to play their 
full part in the leadership of the agricultural industry. 

Most of the colleges w^ork in direct relation to the 
surrounding county areas ; but the amount of local 


financial support varies ctaisiderahly, both us regards 
direct grants and the award of stdiolarslups, and in 
some cases this support is fur fr«>in ade<|uate. An 
increase in botii ^yp<^s of financial aid from certain 
counties is very desirable, tt>gtuhcr with a greater 
co-operation for makittg the facilitif\s provide<i by the 
colleges more widely kn<nvu. 

In most cases th(^ existing stuff is adecjuate to 
meet present demands, but the level of the salaries 
paid leaves much to he tI<‘NiretL I'his, added to the 
salary cut imposed in 1931, has rt^suited in deplorable 
conditions in certain sxK‘(*itii‘d colleges, and recom- 
mendations liave been made for extra grants to 
improve conditions. 

One result of the 1931 depression lias been a fall 
in the number of fee-paying students, wdtli a certain 
increase in scholarship holders, and in some cases the 
quality of the students is less good than formerly. 
It is recommended that the colleges sliould be pressed 
to satisfy themselves that all their students are suit- 
ably equipped to benefit by tlieir course of instruction, 
and that a more rigorous attitude should be adopted 
in the weeding-out of stiulonts wdio are not availing 
themselves of their opporfimities. At the same time, 
it is desirable that every effort should be made to 
increase the numbers of students dra.wn ilirccliy from 
agricultural circles, whi(‘h can be en(*onraged hy 
scholarships given by tlie- -Ministry and by county 
authorities. Tiiere seems to be scopt^ for a much 
greater measure of county assistance in this respect. 

The attention of the Chmmitte<' was also directed 
to the question of adequate farm areas attached to 
the colleges. Although most colleges already j.)ossess 
such farms, in some cases they miglit be used more 
freely for the practical instruction of the students. 
For urban colleges, the distance to the farm may 
.present .difficulty, and in one instance the establish-, 
'ment of a local farm institute on the farm itself has 
been recommended as the condition of the continuance 
of the existing grant. 

In spite of the reduced incomes, due to various 
causes, it is most imdesirable that any increase in the 
leyel of fees paid by students should be made, as 
even now the cost is too heavy for members of the 
agricultural classes without the aid of scholarships 
or reduced fees. The heavy burdens of interest 
charges and bank overdrafts could best be dealt with 
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by increases of grant sufficient for their gradual 
reduction. Considerable items of capital expenditure 
still call for the Ministry’s contribution on a pound 
for pound basis ; but if possible, smaller items should 
be met out of a margin provided by an adequate 
annual grant. 

As a measure of security for the proper use of the 
suggested increased grants, the report proposes that 
annua! visits should be paid to colleges and farms by 
responsible officials and technical officers of the 


Ministry. It also recommends that members of the 
county committees should periodically visit any college 
to which a grant is made, with the view of increasing 
the co-operation between colleges and counties. 

If the suggestions outlined above are put into 
force, the position of the agricultural colleges of 
Great Britain will be greatly strengthened, and they 
will be enabled to make a much greater contribution 
towards improving agricultural practice throughout 
the country. 


International Longitude Operations 


T he Observatory of Zi-Ka-Wei, which took part 
in the International Programme of Longitude 
Operations in October and November 1933, in 
addition to transmitting its results to the Commission 
of the International Astronomical Union responsible 
for the general reduction of the whole work, has 
published its own observations in its A nna^e^ (t. 20). 

The Observatory kept its own time with two pen- 
dulums, Leroy 1227 and 1338, working at constant 
pressure and a temperature controlled by a thermo- 
stat. Meridian observations were made with two 
transit instruments, the Zi-Ka-Wei instrument used 
in 1926 and a similar instrument which was brought 
from Nice by M. Fayet. Observations with both 
instruments were secured on twenty -eight nights by 
four observers, each of whom used both instruments. 
The maximum difference bet’ween the clock errors 
deduced from the two instruments on the same night 
was 0*04s, and the difference was generally less 
than 0*02s. Wireless time signals were received from 
a number of stations, including DFY (Nauen) and 
FYL (Bdrdeaux). Time lags in the reception of the 
wireless signals were determined by a method due 
to M. Jouast, and it is hoped that their effect has 
been eliminated. The longitude of Zi-Ka-Wei minus 
Paris is found to be 7l^ 56^ 21-962^ in 1933, as 


compared with 21*975® in 1926. The difference 
between the two determinations is thus 0*013® (the 
equivalent of 17 ft. on the earth’s surface) which 
is presumably scarcely outside the limit of accidental 
error ; but it is of interest from the point of view* of 
continental drift to note that observations of this, 
kind would certainly have shown up a drift of seventy 
feet on the earth’s surface during the seven years, 
that elapsed between the two determinations. It 
is certain that the reality or otherwise of continental 
drift will be settled by these precise longitude observa- 
tions, when a long enough time interval has elapsed.. 

The director of the Zi-Ka-Wei Observatory directs, 
attention to a puzzling periodic variation from the 
mean longitude with an amplitude of 0*05® and. 
period of one month. This is shown by the 1933 
observations as well as by those made in 1926. He 
concludes that it is not possible to incriminate either- 
the meridian observations or the reception of the 
time signals, and is inclined to attribute these 
fluctuations to a periodic deformation of the earth’s, 
crust. One is reminded of a somewhat similar effect 
in the longitude difference Washington minus Green- 
wich, which has been pointed out by Loomis and 
Stetson. The precise nature of the cause of this, 
variation is obscure. 


Biology and Variation of Ceratium 


HE introductory repox*t* (No. 1) to the Carlsberg 
Foundation’s Oceanographical Expedition con- 
tains an article in memory of its late leader. Prof. 
Johannes Schmidt, by Martin Knudsen, with portrait, 
a foreword by P. Jespersen and A, Vedel T&ning, a 
list of stations and, finally, the results with detailed 
tables of the echo -soundings, with introductory 
remarks by Sv, Greve. There are also seven maps 
showing the stations. 

This was the last and the greatest of the many 
expeditions in which Schmidt personally took part, 
from June 14, 1928, until June 30, 1930. Like all 
those which he conducted, it was planned and con- 

* Tlie Garlsberg Foundation’s Oceanographical Expedition round the 
World 1928-30 and Previous Dmia Expeditions under the Leadership 
of the late Prof. Johannes Schmidt. Dana-Eeport No. 1. Introduction 
to the Eeports from the Carlsberg Foundation’.s Oceanographical 
Expedition round the World 1928-30. Pp. 130+7 plates, 16iS. net. 
No. 4. XJntersuchungen iiber die Verbreitnng, Biologie and Variation 
der Ceratien im sudliches stilleii Ocean, von E. Steemann Nielsen. 
Pp. 67. 8s. net. (Copenhagen : C. A. Eeitzel’s Forlag. London : 
Oxford University Press, 1934.) 


ceived in every detail by himself. He took care that 
the investigations were as many-sided as possible,, 
and maintained his interest in discovering connexions 
between the biological and physico -oceanographical 
conditions. The principal features in the biological- 
zoogeographical methods of work and the plans for 
the Expedition were drawn up by him in the follow^ing 
summary : — = 

(1) With the aid of the most efficient apparatus 
to obtain a very large material, rich in individuals,, 
of the pelagic life in the different depths and the 
various oceans. 

(2) With the aid of simultaneous, methodical* 
investigations on the physical and chemical com- 
position of the different water layeivs, to obtain data, 
which would permit us to conclude under what 
environmental conditions each single one of the- 
millions of pelagic organisms, taken in the nets, mav^ ' 
live. 
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(^) By means of the largo pelagic,, material to ■ in ' .the -species depending on tlio first and the last* 
subioct a number of important oceanic species or He finds that a rising teinpt’ralurt- to less<i‘ii 

c^enera to a finer analysis, with reference to ciassifi- the size of the cell, an<I, in sonit‘ spivier., there is- a 
cation than has previously been possible with the lengthening of the horns at. tin' saiiH^ tiime Inder u 
frequently somewhat scanty material available from neritic influence the e(‘lls are usually iarirr and 
the distant waters. ' .is almost always a lengthening of tlu‘ horns. The 

The Expedition was successful in every way, and case of Ceratium fiwus is striking, for in neritie wana-s 
the results of the investigations now being published it is nearly doubk' the size* of that in ]Htre!\ t^eeanit' 
show its extreme value. It is to be regretted deeply conditions. The cause of iliis largo sizt* is oviiiont}\' 
that Schmidt did not live to see more of the fruits of not the better nourishment of tho <**-11, sinet' thr 
his carefully planned work. The reports now being populat ion in the eutrophic oast i^^juatorial 

published are to appear in parts. No. 2 (Deep-Sea stream where the m'ritie influonee is much felt aiv 
Ano-ler Fishes (Ceratioidea)), by C. Tate Regan and no greater than in the oligotrophie oeeanie stations 
Ethelwyn Trewavas, was published in 1932. Dr. with the same surfaet^ tempt=‘rature. 'Fhe author is 
Nielseiv who took part in the Expedition, now con- of the opinion that th<' doarth of Cemthuh species in 
tributes an important monograph (No. 4) on the purely neritic waters compared with the largo 
Ceratia in the southern Pacific Ocean. The genus is numbers in the oceanic stations is to ])e attribiitcMl 
taken as representative of the phytoplankton and to the accumulation of the wasti* |)rodiK*ts from tho 
the whole work touches on many vital problems. breaking down of the many organisms in neritie 

The Cemtimn material is from two Danish Expedi- regions where the watt'r is only rt‘ru*woil ver\' slowly, 
tions of the steamer Dana. In January 1922 in the these substances being usually poisonous to tlu‘ 
Gulf of Panama and in September 1928-March 1929 sensitive oceanic species. 

on the present Expedition, through the Pacific There is a striking agretanont of tho CerafhuN 
Ocean from Panama to New Zealand-Australia, 68 populations in the Pac^ific ami At hint it* Ovonns. few 
stations were sampled, and in all the oceanic stations species being peculiar to one or xhv othm*. 
the Nansen closing net was used. Whilst on the It is shown that the genus has a- vory charaeterist it* 
first Expedition samples were taken at other dejrths, depth distribution. About a third of thttst' found in 
in 1928-29 the catches were almost wholly made at the Pacific are so-calk'd 'slauiow* >]>ecios. In tin* 
the depths 200-100 metres, 100-50 metres, 50-0 plankton-poor water th<\se w(*re found <*hi(Ily in tlu^ 
metres. The surface nc^t was only \xsed at shallow samples below 60 tmd res, whilst nmst of those wlitTe 
coastal stations where a veu'tical separation of species the plankton was rich were <*]iit‘fly above this (h'pth. 
of Ceratium would be unimportant. Sixty species The ‘shadow’ species art' all oet'anic. They retpiirt* 
were recognised besides several sub-species and only a moderate light intensity, hut in thos(» watt'rs 
variations. where there is abumianct' of plankton this mod(*ratc 

The larger part of these Geratmm. species are light intensity is nearer the surface. All CvrafiinN 
oceanic, but a few are typically inhabitants of coastal species which have a vt'iy broad fiattt‘ne«l hotly or 
waters, that is, neritic. The author’s main conclu- in some other way have tin* assimilation surface 
sions are that temperature, currents and oceanic- enlarged are ‘shadow’ species. In those regions 
neritic waters are the chief factors infiuencing the where they live, the nutrient salts are always con- 
horizontal distribution of the Ceratia, the variation siderable. 


Genetics at Cold Spring Harbor, N.Y. 

latest annual report of Dr. C. B. Davenport Problems of leu kamii a and immuirisat iun in mh'e 
1 for the Department of Genetics at Cold Spring are investigated, and an account is gi\'en of Dr. 
Harbor is contained in Year Book No. 33 of the Riddle’s work on hormones, t'sptadaily in pigeons. 
Carnegie Institution of Washington for 1934. It The antepitiiitary secretion has b<*<'n 'most studied, 
covers the usual wide range of investigations bearing both in pigeons 'and in cattle, some of the results 
on genetics in plants, animals and man. Only a receiving clinical application. It is shown that the 
few of these researches can be cited here. Demerec gonad-stimulating hormone in rabbits also eaus('s 
has surveyed the X-chromosome of Drosophila for ovulation, but conclusive evidemu* is obtained that 
minute deficiencies or cell-lethal mutations produced a separate pituitary principle stimulates the th^u-oid, 
by X-rays. In 12 out of 13 cases the deficiency of a also affecting the basal metabolism. The shaker 
single locus caused cell death, which supports the mouse is found to show a defect in the area striata 
view that nearly all the genes take a vital part in of the brain, and a circling mouse mutation is prob- 
the functioning of every cell. In D. virilis, e, gene ably due to two recessive genes with variable 
producing intersexes has been found. expression. In the parasitic wasp, Habrobracon 

Blakeslee and Bergner find that, in Da^wa d^acoZor, juglandis, Whiting has obtained sixtv mutations, 
five of the twelve pairs ofehromosomes have exchanged Some are sex-linked and form the basis for a theorv 
segments in comparison with and these of sex inheritance in this species with haploid 

species when crossed give a ring of 10 chromosomes males. 

in the hybrid. Older seeds are shown by Cartledge to In human genetics there have been studies of 
have a higher mutation rate than young seeds, and it growth in children, of the errors of physical anthropo- 
was found that bad pollen could be used as an index metry on the living subject, racial growth differences 
of the mutation rate in aged seeds, which produced of Indians, Negroes and Dutch, and researches by 
mutations at thirty times the rate of the controls. Laughlin on immigration policy. 
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Educational Topics and Events 

Cambridge, — The King has been pleased to approve 
the appointment of Dr, John Alfred Ryle to be regins 
professor of physic in the University in succession 
tp Sir Walter Langdon Brown, who retires on Septem- 
ber 30. 

Liverpool. — Dr. Hubert Horace Stones has been 
appointed Louis Cohen professor of dental surgery 
and director of dental education, from October 1 
next, in succession to Prof. W. H. Gilmour, who 
retires at the end of the present session. Dr. Stones 
is an honorary dental surgeon to University College 
Hospital Dental School, London, and a research 
worker at the Hale Research Laboratory of the 
Royal Dental Hospital of London. 


Prof. T. Griffith Taylor, professor of geo- 
graphy in the University of Chicago, has been 
appointed professor of geography in the University 
of Toronto. This is the first independent chair of 
geography to be established in Canada. Dr. Taylor 
was associate professor of geography in the University 
of Sydney in 1920-28. He was senior geologist in 
Capt. Scott’s last expedition to the south pole in 1910, 
and led other parties to the Antarctic in 1911-12, 

Educational problems have in recent years 
engaged the attention of a multitude of investigators 
in the United States. In addition to the very 
numerous and comprehensive researches conducted 
by the staff of the Federal Office of Education, by 
State officials and by educational foundations, 
hundreds of systematic investigations have been 
carried out by candidates for the degree of doctor 
in education. A list of 797 theses submitted by 
such candidates and deposited with the Office of 
Education, where they are available for loan, has 
just been published by the Government Printing 
Office, Washington (pp. 69, price 10 cents). The titles 
are listed under a hundred subject headings arranged 
alphabetically, beginning with administration and 
ending with vocational guidance, with very full cross 
references under other headings. More than ten per cent 
of the theses are listed under the heading ‘psychology’ . 
'"’‘nr ^ 

A Department of Business Administration was 
established at the London School of Economics in 
the University of London in 1930. Business men 
have from the outset played an active part in the 
work of the Department. At the end of the five- 
year experimental period, the Governors of the 
London School of Economics have decided, in view 
of the success which has attended the Department, 
to make it an integral and more permanent part 
of the work of the School. In that decision they are 
supported by the business men associated with the 
management of the venture. Several of the business 
firms which contributed towards the cost of the 
original experiment are generously eontinumg their 
financial support of the Department, and additional 
firms are also assisting. The active co-operation of 
business men in the actual conduct of the work is 
being continued in all its aspects, by the establish- 
ment of a Business Administrative Council of business 
. men of widely diverse ' interests . A number ■ of firms, 
now favour the Department’s University Scheme as 
a means of recruiting graduates. Some firms are in 
a position to offer appointments each year, others 
do so from time to time as vacancies occur. The 
post-graduate course of training, extending over one 


year of full-time study, remains the principal work 
of the Department. Students working for higher 
degrees, and wishing to undertake an investigation 
of a particular business problem as part of their work, 
may now combine attendance at the post-graduate 
course with their research. Particulars of the arrange- 
ments for the forthcoming session can be obtained 
from Prof. Arnold Plant, Department of Business 
Administration, London School of Economics, 
Houghton Street, Aldwych, London, W.C.2, 

Educational broadcasting in the United States 
of America was discussed on May 15 at a conference 
called by the Broadcasting Division of the Federal 
Communications Commission. A statement made 
before the conference by the United States Com- 
missioner of Education is reproduced in School and 
Society of June 15. It is remarkable for its insistence 
on the vital importance of safeguarding freedom of 
access to the microphone for exponents of all “the 
important ideas which struggle for acceptance in our 
complicated world order, so that our people can make 
intelligent choices in the determination of their 
destiny”. The radio transmission systems in the 
United States being privately owned and operated, 
it is incumbent on the Federal Government to prevent 
their exploitation in the exclusive interests of any 
one body of doctrine and to ensure, on the contrary, 
the presentation of differing points of view in well- 
balanced programmes. With the progressive shorten- 
ing of hours of labour in factories the field of influence 
of adiilt education by radio is rapidly expanding, 
and the Commissioner’s announcement of his readi- 
ness to co-operate in a plan for the improvement of 
education by this means is timely. Much harm has 
been done by broadcasters imperfectly instructed in 
the technique of teachiag by radio. 


Science News a Century Ago 

Death of Dr. John Brinkley, F*RS* 

On September 14, 1835, Dr. John Brinkley, Bishop 
of Cloyne and Royal Astronomer of Ireland, died at 
his brother’s house in Leeson Street, Dublin, at the 
age of seventy-two years. Born at "Woodbridge, 
Suffolk, in 1763, he was enabled to enter Cains 
College, Cambridge, and in 1788 was senior wrangler 
and Smith’s prizeman. While studying for his degree^ 
he had assisted Maskelyne at Greenwich, and in 
1790, largely through the influence of Maskelyne, he 
was chosen to succeed Henry Ussher as Andrews 
professor of astronomy in Trinity College, Dublin, 
and director of Dunsink Observatory, which had 
been erected under the superintendence of Ussher. 
A fine circle had been ordered for the observatory in 
1785 from Ramsden, but this instrument was not 
completed until twenty-three years later, and 
Brinkley at first confined himself to mathematical 
work, contributing papers to the Royal Irish Academy' 
.and the Royal Society. On .the,; erection of the .8-ft. 
■circle , at Dunsink he' began researches on aberration 
and .nutation, and made, an, attempt to .'determine 
the parallax of a fixed .star. . He, a.lso . published, his 
■“Elements of Astronomy”, which went through 
several- editions, and his new theory ,of .refraction, 
.and- computed the elements, of the comets of. 1819 
' .and 1821. ..'Fo.r this,. .and, other work' he ^ was made a 
vice-president of the Royal Society and president of 
the Royal Irish Academy, and in 1824 received the 
Copley Medal for his “Various Commiimcations to 
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the Royal Society’*. Taking the degree of D-D. m 
1806, he became prebendaiy of Kilgoghlm and rector 
of Derrybrush, in 1808 was made archdeacon of 
Ciogher, and finaUy in 1826 bishop of Cloyne. 
episcopal work from this time occupied much of his 
energy, and for the last ten years of his life he con- 
tributed little to science. He was buried in Trinity 
College Chapel, and a marble memorial to him was 
erected in Cloyne Cathedral. His best memorial, said 
Ball, was his admirable book on the “Elements of 
Plane Astronomy”. He was succeeded in the Andrews 
chair by William Rowan Hamilton, whose genius he 
had long recognised. 

Darwin in the Galapagos Archipelago 

Chap, xvii of Darwin’s “Journal of Researches” 
contains his account of the visit of H.M.S. Beagle to 
the Galapagos Archipelago, the survey of which 
occupied from September 16 imtil October 20, 1835. 
“The archipelago,” Darwin wrote, “consists of ten 
principal islands, of which five exceed the others in 
size. . . . They are all formed of volcanic rocks ; a 
few fragments of granite curiously glazed and altered 
by the heat, can hardly be called an exception. Some 
of the craters surmounting the larger islands, are of 
immense size, and they rise to a height of between 
three and four thousand feet”. Darwin landed on 
several of the islands of which, he said, the natural 
history is eminently curious and well deserving 
attention. “The archipelago is a little world within 
itself, or rather a satellite to America, whence it has 
derived a few stray colonists, and has received the 
general character of its indigenous productions. 
Considering the small size of these islands we feel the 
more astonished at the number of their aboriginal 
beings, and at their confined range. Seeing every 
height crowned with its crater, and the boundaries of 
most of the lava-streams still distinct, we are led to 
believe that within a period, geologically recent, the 
unbroken ocean was here spread out. Hence both 
in space and time we seem to be brought somewhat 
near to that great fact— that mystery of mysteries- — 
the first appearance of new beings on this earth”. 

Green's Night in a Balloon 

Chables Gbeen (1786-1870), the first aeronaut to 
make an ascent with carburetted hydrogen gas, spent 
a night in the air on September 17, 1835. Writing 
to The Times on September 20, 1835, on his late 
aerial voyage from the Royal Gardens, Vauxhall, he 
said he ascended with Mr. Butler at quarter to six 
on Thursday evening, September 17, and at aboxit 
quarter past six descended at Walthamstow. He 
then determined to stay in the air all night so, 
leaving Mr. Butler behind, he reascended, passed 
over Bishops Stortford, Royston and Huntingdon 
and at. quarter to six on Friday morning landed in 
the parish of Wimbotsham, near Downham in Norfolk. 
He partook of an excellent breakfast at the residence 
of Mr. J. Pike. Then he again ascended and descended 
at 10.30 a.m. near Lynn, Norfolk. “I received 
numerous congratulations,” he said, “though many 
persons I believe doubted the statement of my having 
been in the air .during the past night. . I re- 
mained in the air altogether about 13 hours and from 
the zigzag direction of my course must have travelled 
about 130 miles. From the very trifling loss of power 
the balloon sustained during the whole of this time, 
I judge I might have remained up at least five days 
and nights.” 


Societies and Academies 

P^IS 

Academy of Sciences^ July 22 201, 245-308). 

Louis Blabihghbm : A new case of unilateral 
heredity observed on hybrids of sages {Salvia 
nemorosa X S* Selami), Stanislas CJolab The 
relation betwoeii tlio ideas of measurements of angles, 
and areas in Finsler spaces. Andrie Fouilladb : 
Dnicity with a nearly constant ^factor, in an im-, 
decomposable ensemble, of a function of the ensemble 
invariant with respect to tlie transformation Msociated 
with a positive, linear functional transformation 
maintaining unity, Jean Braitzepe : , A particular 
case of the distribution of thc^ singular ',po,ints of a 
fimction defined by a Dirichlet series. Miecislas, 
Bibrnagei :■ Some .majorants of the theory of uni- 
valent functions. Paul Noajllon : Sudden, ex- 
pansion in a gas. Miroslav N^nabovitch. and 
Maurice Denis : Contribution to the experimental 
study of the stability of certain biplane cells at large 
incidences. P. Chkvknarb and X. Wachis ; The ' 
accelerating effect of a sinustiidal mc‘.cbanical tension 
on the changes in a hyper tempered iron-nickel- 
chromiiim-carbon austiRiite. Tine accfderating effect 
of the simisoidal pressure on the precipitation of 
the carbides is very marked. This results in a certain 
increase in the mechanical resistance when hot ; 
but in some cases leiuLs to fragility, giving rise to 
breakage without scnisihle tleformation. Raymond 
Tbemblot j a contrast star photometer. A modifica- 
tion of the Fabry and Buisson photometer without , 
diffusing screens allowing a better utilisation of the 
light available . when the measurements are carried 
'out on point sources of light of very small luminosity. 
An accuracy of 0*01-0*02 magnitude is possible. 
Andr;]^ Li^AUTii : The capillary ascent of tars and 
bitumens. Application of the method previously 
described to the study of the causes of the changes in 
a road surface, originally satisfac tory but later slippery . 
Mme. Lina Guastalla ; The oxido -reduction pro- ' 
cess at the level of a (.kaolin) partition interposed, in a 
copper solution, in the oourso of electrolysis. The 
factors determining the velocity of its appearance. 
Marcel Cau and F^ilix Esclancjon : The cohere.nce 
of light radiations and the ]>ossibility of using inter- 
ference apparatus as nionocliromatic light sources. 
Witold Broniewski and W. Lkwandowski : The 
influence of siil]>hur on tlic })ropt:‘rties of copper. 
Amounts of sulphur varying from 0*0 to 0*7 per cent' 
were added to copper, and measurements made, of the 
changes in electrical conductivity, temperature: co- 
efficient of the electrical conducti\i.ty, thermo-electric 
, power (against lead), breaking load, elastic limit, 
elongation before breaking and Brinell h,ardness. The 
results are given graphically. Roger Perrot : The 
action of nitrosyl chloride , on some . silver salts. 
M. TiEEBisrEAu,' P. Weill, J. GuttmanN' and B. 
Tchoubar : Molecular transpositions in the cyclane 
series. Lengthening and shortening of .the, rings. 
Charles Dufraissb and ANDRii 'Etienne : ' The, 
dissociable organic oxides. The anthracene structure 
possesses reversible oxidisabiiity : a dissociable. oxide 
of mesodiphenylanthracenc3. From the study of the 
rubenes, the authors have deduced a structure for 
substances capable of reversible photoxidation, and 
mesodiphenylanthracene possesses such a structure. 
This substance has been found to absorb free oxygen, 
forming a crystallised photo -oxide : it dissociates at 
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200° C. into pure oxygen and the free hydrocarbon. 
Albert F. de L apparent : The Trias band of 
riBarjols (Provence). Jacques Fromaget * The 
L^istence of the lower Trias with ocean facies to the 
south of Luang-Prabang (Laos) and on the palaeo- 
geography of south-eastern Asia at this period. 
Charles Perez : Stages in the disappearance of 
the roots of Feltogaster s£tQT the fall of the visceral 
sac. ' Pierre GRASsii and Paul Bonneville.: 
Non-swarming imagos or achrestogonimes of the 
Protermitids. Marius Baccino : The thermal 
adaptation of the nests of mammals during the 
growth of the young. The temperature of the nest 
in the case of rabbits falls as the age of the young 
increases. For each age there is a temperature 
of maximum growth. Albert and Paul Chauohard 
and Mme. Berthe Chauchard : The action of 
nicotine on the preganglion and postganglion sym- 
pathetic nerve fibres. Friedrich L. Hahn: The 
determination of very small quantities of ethyl 
bromide in biological media. Andr:6 Kling, 
Emile Gelin and Jules Demessb : The possible 
substitution, for the analysis of various natural 
plant products or their derivatives, of the deter- 
mination of total carbon for that of the dry extract. 
The carbon dioxide obtained on oxidation with 
chromic and sulphuric acids gives a measure of 
the dry extract with sufficient approximation and 
offers a considerable saving in time. Edgar Lederer ; 
Echinenone and pentaxanthine ; two new carotinoids 
found in Echinus esculentus, A. Besredka, J. Magat 
and P. Besnard : The vaccination of rabbits against 
cutaneous epithelioma. Emile Roubaud and Marc 
Treillard : A coccobacillus pathogenic for tsetse 
flies. 

Geneva 

Society of Physics and Natural History, July 4, E. 
Briner, F. Chodat and H. Paillard : The presence 
of ozone in the air, and its action on the growth 
of plants, B. Susz, E. Perrottet and E. Briner : 
Raman spectra and reactivity : eugenol, isoeugenol, 
vanillin and methyl derivatives, safrol, isosafrol, 
heliothropin, anethoi and estragol. M, A. Putnes : 
Stokes’s theorem for heterogeneous ellipsoids in 
i permanent rotation. R. Wavrb : Figures of equili- 
brium, K. H. Meyer and G. W. Pankow : The 
chloride of polyphosphonitrile. P. Wenger, Ch. 
CiMERMAN and Mlle. C. Rzymowsra. The volu- 
metric micro -estimation of potassium in blood serum. 
L. A. Deshusses and J. Corbaz : (1) The fraction- 
ation of oily constituents by distillation. (2) The 
separation of oily constituents by extraction with 
ether. E. Chbrbulibz and A. Mirimanoef ; The 
differential estimation of the polypeptides and 
aminoacids of the' serum by the use of ninhydrin. 
Held and Mlle.: Ponse : The thyreostimulating 
activity of the blood of thyroidectomised or normal 
: guinea-pigs. F. Wyss-Chodat. (1) Notes on trans-. 
missible microbial lysis. (2) The reducing power of 
milk. Reductase and corediictase. A. Mirimanoff ; 
(1) The estimation of the aminoacids of the blood 
serum by tyrosinase. (2) Remarks on the growth 
factors of the must of grapes. E.. Briner, S. Fried 
and B. Susz : The Raman spectra of solutions' of 
pyrogallol, gallic acid and tannin.' ■ ■ E. Pittard ; 
Intentionally broken teeth ' of the ox and horse of 
the Mousterian period, T. Posternak : (1) The 
phosphorus of starch, (2) A new tetroxyadipic 
acid.' . . 


Leningrad 

Academy of Sciences . 2, No. 7, 1935). Rene 

Galapso ,* Configuration (T) of Finikoff and the 
projective elements attached to it. N. V. Adamov i 
Some conditions of stability. B. V. Numerov : 
Problem of the determination of systematic errors 
of star positions. D, N. Chramov : Determination of 
anomalous values of the vertical gradient of gravity 
from the anomalies of gravity. E. M. Brumberg : 
A new method of producing monochromatic light. 
V. Fredericks, G. Michajlov and D. Beneszevioh : 
Dielectric losses in anisotropic fluids, B. I, Davydov : 
Diffusion equation with reference to molecular 
velocity. . A. G. Samarcev : Cathodic passivity of 
silver in solutions of silver nitrate. A. A. GRtlNBEBG 
and L. M. Wolstbin : Mechanism of action of 
glycocol on potassium tetrachloroplatinate. I. N, 
Efimov ; Modifications of facial conditions along the 
strike of the roofing of coal measures in the Donetz 
basin. A. A. Pbokofjbva-Belgovskaja : The struc- 
ture of the chromocentre. S. G. Levit : Dominance 


Sydney ■ ' ' 

Royal Society of New South Wales, July 3. Adolph 
Bolliger : Volumetric microdetermination of mag- 
nesium with methylene blue following its precipitation 
as magnesium picrolonate. Magnesium, as well as 
calcium, forms a sparingly soluble picrolonate which, 
however, in contrast with calcium picrolonate, is 
not precipitated from dilute solutions at room 
temperature. However, magnesium salts were found 
to be precipitated quantitatively as magnesium 
picrolonate by heating and partially evaporating 
the solution in which they are contained. The 
analytical principle applied is as follows : a known 
excessive amoimt of lithium picrolonate is added to 
the aqueous solution containing the magnesium, 
precipitation is brought on by heating and evapora- 
tion, and the excess of picrolonate added is deter- 
mined by. titration with methylene blue. The limita- 
tions of the method are discussed. G. F. K, Naylor s 
Note on the geology of the Goiilburn district, with 
special reference to Palaeozoic stratigraphy. The first 
record of Lower Silurian strata in this State. These 
rocks were identified by their content of graptolites, 
a group of organisms the remains of which have also 
proved invaluable in determining the extent of the 
Upper Ordovician and Upper Silurian strata in the 
same district. The author shows that, on palaeonto- 
logical and structural evidence, the Palaeozoic strata 
near Goulburn form a broad synclinal structure, the 
core of which is occupied by the Upper Devonian 
mass of the Cookbundoon Mountain, and the hill on 
which the Goulburn War Memorial is situated. 


Vienna , 

Academy of Sciences, July 4. Ernst SpIth and 
.Friedrich Becks:; Cactus alkaloids (15). .Separa- 
tion of anhalonium bases. .Guido Machek.: .Action., 
of aromatic sulpho- and oxysulpho-acids on a- and 
p -amino acids. .Ernst .FdYN, . Elisabeth Eara- 
Michailova and Elisabeth Rona : Artificial trans- 
formation of thorium by neutrons (1). Gustav 
Ortner and . Richard, .Zentneb : Measurement of 
the natural breadths of X-ray lines. ' The possibilities 
of using a single -crystal spectrometer for measuring 
these breadths photographically were investigated. 
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Elve^ Stbppan : Problem of the dismtogration of 
treated by the photographic method. 
JOSBF SomNTLMEisTEE : The question of the 
e^tence of unknown natural a-rays. These rays, 
ot rMge Ma = 2-2 cm., occur always in conjunction 
with sa^nm and exhibit marked chemical aflinity 
wMi tto element. The ■ carrier of the activity 
observed K most probably thulium or, at any rate, 
dement No. 61 . Heinmch Mache and Gbobo 
Mabkstein ; Output of emanation to water flowing 
over radmm-eontaining rocks. The view has been 
e^ressed that, owing to the slight capacity of rocks 

ga^^, the quLtitj^ ff 
em^ation passmg mto spring water per unit of time 
^d per unit of rook-surface must be independent of 
^e concentration of the emanation presLt in the 
water. Expermental results now obtained agree with 
this view. Budoee Kanitscheideb : Tirrestrial 
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'HE fifteenth annual report of the Forestry 
Commission presents a record of the work 

Man ) . . - I Commissioner since its estab- 

(nTS^Z^ fishment in 1919. The fifth and the tenth annual 

reports gave similar general reviews of the work 
Kl 4 Tlya"V*T'\Si.o, 1 k„S-f%r^ ' done in the first and the second quinquennium 

^ 1.";' mi..... 


The Forestry Gommission* 

was 4,020. The intermediate figures 
employment show a steady . increase during the 
Liermediate years, and as time goes on the 

the 
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ran and Stncl Federation t„ and 


The wide and expanding scope of the work 
rMTf. i-kir +.1110 ■^TAiTnor and 


of 1934-*S5 was 4,020. 
of employment shoy? 

intermediate years, and as time goes ^ix 
numbers are bound to increase not only as uuc; 
area under forest expands, but also as the planta- 
tions approach the thinning stage. These opera- 
tions will involve cutting, haulage, preparation, 
and road, rail and to some extent sea transport 
and other timber consuming centres. 

xT 
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which is being carried out by this young ana to mw iiniies auu uunui mxxxucix 

energetic Government Department is shown at a A drop of a thousand or two in the figures of 
glance by the full ‘contents’ of the report before unemployment is hailed with delight as a sign of 
us. In spite of its fifteen years of existence, the economic progress and recovery. This new national 
Forestry Commission is still merely in the first 
r^haaa nf if a AYi«f4:vnr‘A * the Commission, like the 


phase of its existence ; the uommission, ime me 
forest, cannot he regarded as full fledged and in 
full working order until a complete forest rotation 
has run its course, and, as is well known, a forest 
takes many decades to reach maturity, 
Transfer of Woods Act, 1923 


The 

), however, placed 

fifty-six thousand acres of existing forest under 
the care of the Forestry Commissioners, and this 
brings under their administration the whole range of certain amount of capital outlay m material pro 

forestry practice. Nevertheless, the chief function of duces conditions which enable Nature to becomi 
the Commission is meantime to create and re-estao- 

t , 1 ^ J X Xl_ 


industry, set upon i JLV/^V K/Jf WJ-ILW vw — -T 

the Forestry Commission, is undoubtedly pulling 
its weight. 

The funds at the disposal of the Commissioners 
are being deposited in a safe hank. If we look at 
the question from the point of view that it is not 
the forester but Nature which produces the 
timber, we get a clearer idea of the economic has’^ 
of forestry. The forester by his labour and 


3 try. Tne loresDer oy ms lauuur aixu ^ a 
certain amount of capital outlay in material pro- 
londitions which enable Nature to • become 
his aUy in the direction he desires. Once he has 
iish forests adequate to supply at least part of the placed the right tree in the right ^ environment, 
needs of Great Britain in timber of economic value, natural growth factors such as sunlight and tena- 
At September 30, 1934, the Commissioners had perature, with a suitable amount of air and soi 
under their charge approximately 909,000 acres of moisture, enable the living machine to get to wort 
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At September 30, 1934, the uommissionera imu. poxoiuux^, wxuxx c« 
under their charge approximately 909,000 acres of moisture, enable the living macumc cw goo v 
land, which gives an indication of the progress and from the carbon dioxide of the air and^ 
made since 1919. A further idea of the progress small amount of mineral food materials from th 

Commissioners soil, timber, which consists mainly of carbon, i 
.anual workers produced. The raw material is cheap and abuiidaii' 


maae smee luiy. j ± lui’iixier lueai ut uxic 

^ ^ being made in afforestation by the Commissioners soil, timber, which consists 
. ’ is afforded by the number of manual workers produced. The raw material x^ 

employed in their forests. The summer minimum The carbon from the . ak costs nothing' and t 
lAAA OTA. winter maximum in 


XXJlg XXXCA^\A^^ XAX wvww.fc.w-.ji. 

afforded by the number 
_„jLployed in their forests. The summer minimum 
in 1920 was 210 ; and the winter maximum in 
1920-21 was 935. In 1934, the summer minimum 
had increased to 3,015, and the winter maximum 

* Forestry Commission. Fifteenth Annual Report of the Forestry 
Commissioners for the year ending September 30th, 1934. (London : 
H M. Stationery Office, 1935.) 2s. net. 


small 

soil 


The carbon from the air costs nothing' and. ti 
quantity of minerals from the otherwise id 
being put to a useful purpose, and as tk 
goes on the productive capacity of. the soil 
improved, under suitable sylvicultural mana| 
ment. Surely then, something for nothing, wi 
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raw material inexhaustible, if properly used, is an 
attractive proposition. The forest capital is 
increasing in direct ratio to the rate of growth of 
the trees. The forester organises the industry in 
which Nature supplies the driving power and the 
raw material. The trees are his Vorkmen^ which 
if properly treated are busy night and day with 
no ‘off' time or unemployment. There are there- 
fore, surely, a few concerns in which money, 
especially national funds, can be applied with 
more safety or greater mutual benefit to all. 

A perusal of the Forestry Commissioners’ report 
shows that everything possible is being done in 
regard to land acquisition and planting, education, 
research, and the development of forest technique. 
Research and experiment in regard to the pro- 
duction of timber under varying conditions, the 
establishment of new plantations, the treatment, 
protection and utilisation of established planta- 
tions, have already led to improved and more 
efficient methods of practice. Sound methods of 
practice depend upon as complete a knowledge as 
possible of the biology of our trees and of the 
forest as a whole. One of the weak points in 
British forestry until now has been our almost 
complete neglect of the study of the relationship 
between our trees and soil. This has been due 
mainly to lack of men and facilities, but it will 
be remedied in the future, as the Commissioners 
have made a grant to the Macaulay Institute for 
Soil Research at Craigiebucklar near Aberdeen for 
the investigation of forest soils, including questions 
relating to the fertility of forest tree nurseries. 
Such investigation, in conjunction with studies in 
forest biology, is the safest method which is likely 
to lead to improvement in the productive capacity 
of our existing forest soils and to bring many 
extensive areas at present considered doubtful or 
unsuitable for tree growth into a fit state for 
afforestation. 

Nor is the sssthetic aspect of forestry being 
neglected. The provision of future national forest 
parks is being kept in mind. The forests are still 
too young to permit of general access by the 
public, but in due course suitable areas will be 
opened up for health and recreational purposes. 
The Commissioners are co-operating with the 
Director and staff of the Royal Botanic Gardens 
at Kew in the formation of a new arboretum at 
Bedgebury near Goudhurst in Kent, away from 
the* smoke and fumes of London. The arboretum 
is being laid out to show fine specimen trees singly 
and in groups. At Benmore in Argyllshire, an 
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estate co,mprising' 10,200 acres was gifted to t 
Forestry Commission in 1925 by, Mr. Harry GeoiJ 
Younger, and three ■years, later he generour 
augmented his gift of land by creating a truE, 
known as the Younger Benmore Trust, the incon 
from which is used for the maintenance of t 
gardens and grounds, which are now open to t 
public. The gardens, by arrangement with H. I; 
Office of Works, have been, placed under tl 
control of the Regius Keeper of the Royal .Botani' 
Garden, Edinburgh. The rest of the estate 
administered by the Forestry ' Commissioners. , 

Forest worker's holdings, which were not part 
of the original programme of the Commission 1 ^; 
were started, in 1924 as a scheme of land settle- 
ment, but since 1931, the creation of new holdings 
has been restricted to such as are essential to the 
proper working of the forest. The number of 
forest workers resident on the holdings is 1,176, 
and including their ffimilies there is a total residence I 
on the holdings of 4,978. Figures compiled from 
careful records show that, as a whole, the holders, 
most of whom started with no capital, now own 
live stock to the value of £43,173. | 

In co-operation with the Ministry of Labour, ^ 
instructional centres and camps have been estab- 
lished, about twenty-eight in all, near land be- a 
longing to the Commissioners. Each centre f. 
accommodates about two hundred men, who are 
drawn from areas of heavy and prolonged unem- f 
ployment, and are given a three months’ training | 
course to develop physical fi,tness. The type of I, 
manual work provided for the trainees consists | 
mainly in clearing sites for forest roads, quarrying 
stone' and laying road foundations, t.he building of 
bridges and culverts, land drainage, scrub clearing 
and grubbing roots — ^constructive work which will 
be of permanent value. 

A series of four .sketch maps illustrating the 
progress of the acquisition of forest units ; at the 
end of each five years from 1919 until 1934, shows . " 
an increase from eighteen units in 1919, to one 
hundred and eighty-six units in 1934. 

Under the exceptionally difficult conditions, 
especially in rural areas, which have existed,, since 
the. War, it is not surprising to learn that .affbresta- i i 
tion by private owners has not come up to the I 
expectations of the Aclaiid Committee Report. 1' 
The Commissioners have done their best to come 1 
as near as possible, in the circumstances, to the 
provismns for the acquisitio.ii of land laid down in 
that report, but much leeway in both State and 
private effort still remains to be made up, and 
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irely now is the time when the State can, with 
I'esent and future advantage, speed \ip the 
3 velopment of forests and forestry, 

I In presenting this review of their first fifteen 
^ .'ears’ work, the Forestry Commissioners are able 
'l:o show a creditable record of achievement. The 
^ .'foundation for the future development of State 
vorestry has been well laid and, as time goes on, 




we shall begin to reap the increasing benefits, 
industrial, economic and social which cannot 
fail to follow a wise forest policy. This report is 
of outstanding national importance, and the reader 
who is interested in the development of forest 
policy in Great Britain will, we feel sure, conclude 
that the interests of the country in this respect 
are in safe keeping. 


Inductance, Capacitance and Frequency Measurement 


The Measurement of Inductance^ Capacitance 
,and Frequency 

By Albert Campbell and Dr. Ernest C. Childs. 
Pp. xxiv+488. (London: Macmillan and Co., 
Ltd., 1935.) 30<s. net. 

'I'^THEN we consider that all matter is com- 
^ ^ posed of electric ions which are in constant 
oscillation, it is evident that the study and 
measurement of electrical oscillations must always 
remain a leading feature of physical investigations, 
and the measurement of inductance, capacitance 
and frequency over an enormously large range 
must form a major part of laboratory testing. But 
this wide range of frequency, from a few cycles 
per second to the hundreds of acoustic measure- 
ments, the millions of wireless signalling, the 
billions of thermal and luminous radiation, and 
the trillions of X-rays, calls for constant develop- 
ment of such methods as different sections of the 
frequency range are utilised, so that the number 
of methods of measurement is already legion and 
must become even larger in the future. 

However familiar the laboratory worker may be 
with certain methods, he is unlikely to select the 
method which is most suitable for any particular 
purpose, without a comprehensive survey of all 
the various methods and devices now available ; 
and a single volume in which they are described 
and criticall}^ compared has long been needed. Mr. 
Campbell’s inventiveness and long experience in 
this sphere renders him specially qualified to write 
such a volume, and in conjunction with Dr. Childs 
he has produced a book which should be at hand in 
every test room, and is likely to remain the standard 
work on the subject for many years to come. 

Those who are familiar with Mr. Campbell’s 
articles in the ''Dictionary of Applied Physics” will 
recognise the simple concise manner in which the 
various methods and instruments are described ; 
all essential theory being included without re- 
dundant detail or complexity. These articles form 
the nucleus of the present volume ; but the sections 


dealing with vibration galvanometers and in- 
ductance and capacitance measurements have been 
greatly expanded, and the value of the book has 
been greatly enhanced by the addition of a long 
chapter on frequency measurement, and, especially, 
by four chapters on alternating current potentio- 
meters. The latter addition is especially welcome, 
as, in spite of the great convenience, universality 
and range of alternating current potentiometers, 
they have hitherto been little used, and it is to 
be hoped that this account of them and indication 
of their many applications will conduce to their 
wider appreciation and use. 

A brief opening chapter on alternating current 
theory is followed by one on sources of current 
which describes various forms of alternators, 
interrupters, microphone and tuning fork 
hummers, arc and valve oscillators, and frequency 
stabilisers. Chapter iii, on measuring and detecting 
instruments, includes electrodynamometers, alter- 
nating current galvanometers, thermal instruments 
and telephones, amplifiers, rectifiers and valve- 
voltmeters ; while Chapter iv, on vibration 
galvanometers, describes practically all the types 
which have been devised, with their theory and 
application. Besistmices for use in inductance 
measurements are dealt with in Chapter v, which 
includes all the best-known types of anti-inductive 
resistances, including tubular forms, but reference 
might have been made to the extremely valuable 
tuWar resistance of A. E. Moore which is the only 
perfectly non-inductive one. 

Inductance measurements occupy Chapters vi- 
xiv, commencing with the calculation of in- 
ductances both by rigid methods and the most 
convenient approximate formulae, and passing 
on to the construction of mutual inductances, 
including of course the valuable Campbell types 
of absolute standards and variable inductors ; 
transformers; construction of fixed and variable 
self-inductors ; electrical networks and bridges ; 
measurement of mutual inductance ; testing of 
transformers ; measurement of self-inductance and 
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effective resistance ; and inductance of measuring 

iristruments. ■ " ■ 

Condensers and capacitance measurement are 
considered in Chapters xv-xviii, deahng re- 
spectively with theory ; dielective constant and 
power loss ; construction of condensers ; and 
methods of measurement. This portion of the 
work contains much useful information concerning 
the properties of dielectrics. 

Chapter xix, on the measurement of frequency, 
covers a very wide field from counters and syn- 
chronous motors, and standard frequency control 
to stroboscopes, resonance and defiectional fre- 
quency meters, bridge methods and wave meters. 


The remaining four, chapters, xx-xxiii, on alter- 
nating current potentiometers, deal respectively 
with, their general principles and .history ; , theoiy 
of phase splitters ; description of various alter^:. 
nating current potentiometers; and uses oX 
alternating current potentiometers. As aboY- 
stated, ■ these form one of the most novel a:' 
important features of the book. 

The whole volume is attractively got up an^- 
clearly illustrated, and a short bibliography of tk 
most important papers on each subject is included i 
at the end of each section, as well as an appendix 
of books of reference. Copious references, to special 
.papers are provided in the text. ..C, V. D. . 


A Landmark in the Study of Optical Activity 


Optical Rotatory Power 

By Prof. T. Martin Lowry. (Text Books of Phys- 
ical Chemistry.) Pp. xiii+483. (London, New 
York and Toronto : Longmans, Green and Co., 
Ltd., 1935.) m net. 


I N view of Prof, T. M. Lowry's remarkable 
industry as an investigator, it is a matter for 
further admiration that he should he able to 
produce, as a sort of by-product, this extensive 
work on optical activity. Nothing of an equally 
original character has hitherto appeared in book 
form in English ; and its arrival is very welcome 
on that account, as also because it is an attempt 
to give a conspectus of the whole field, including, 
happily, the historical development of the subject. 

The first of the four parts into which the book 
is divided is general in character, and deals briefly 
with the phenomena leading up to the discovery 
of the polarisation of light by reflection from glass ; 
the discovery of the rotation of the plane of polar- 
isation in quartz ; with EresneFs views ; with the 
work of Pasteur ; and with rotatory dispersion, 
circular dichroism and magnetic rotatory power. 

Part ii, covering nearly one hundred pages, is 
devoted to a description of the apparatus used in 
various lands of polarimetric work, and wiU 
doubtless be found very useful in giving a clear 
idea of the principles underlying the operation of 
many instruments presently in use ; but inex- 
perienced readers may occasionally be a little 
misled by the fact that the two Nicol prisms, 
wLich form part of much of such apparatus, are 
usually, or always, shown in the parallel position, 
whereas in fact their action depends upon their 
principal planes being almost at right angles. 

In Part iii are discussed a number of important 


topics,; such as m,uta-rotatio,n, optical ' super- 
position, anomalous (li.s]>er.sion, induced dissym- 
metry and eireiiiar dichroism ; wdiilst Part iv 
deals with theoretical <u)nsiderations, too various 
to specify, but eoncenu'd largely with electrons 
and circular dichroism. 

In spite of the wide range of the work, it may, 
nevertheless, scarcely he described as a textbook. 
It is, rather, a comprehensive ino.nograpli, ; , since 
it deals so largely with the views and work of the 
author himself, or with such views and work as he 
happens to approve of. This is not said in dis- 
paragement : rather the contrary, since a descrip- 
tion of an author's own views is likely to .be more 
stimulating than would.be his description of the'.'... 
views of others. But it is surprising that Alexander . 
McKenzie's work, nota-bly in regard to tiie Walden 
inversion, to asymmetric synthesis and to asym- 
metric induction should riH^c'ive no meiition at all 

In the first edition of a hook wineli (contains so 
much matter, it woukl. sc’arcely l)e possible alto- 
. gether to avoid mistakes. Tliere are, here, at least 
two which might easi.!}^ be very misleading. On 
p. 330 is given a diagram, taken from one of 
Winther’s papers, which professes to represent the 
specific rotation of nicotine in different solvents. 

■■ In fact, however, it represents /that of ethyl tar- 
trate, the mistake being due. to two blocks in the 
original •. publication diaviiig. been interchanged. 
The correct. diagram is given in Z. Chem., 60, 
652 ; 1907. Fig. 48 also, on p. 154, w.hich purports 
to represent Cotton’s , results, ' .althoug.h . given 
■ originally' by Cotton himself {Ami, Chim* phys., [7], 
8, 408 1896), is. also incorrect. As Cotton 

poi.nted out in a later paper (J, Phys,^ [3],. 7, 84 ; 

. 1898) the, curve of ellipticities shovm here ought 
■to be inverted. . 
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Generally speaking, however, those parts of the 
book dealing with facts, either regarding apparatus 
or experimental results, will be found clear and 
' I sefuL The theoretical parts, at least to the 
l' • .resent reviewer, appear much less convincing and 
I .^tisfactory. They are, certainly, altogether in the 
r^^odern style, but are really a kind of make-believe, 

■ , superficial plausibility— little more than casu- 
■^^try. Thus, although it is some sixty- three years 
I Ince Arndtsen first suggested that what is 
[ xbitrarily termed 'anomalous’ rotation-dispersion 
s due to the presence of isomers, and this is the 
popular view to-day, no progress whatever has 
been made in identifying or isolating these highly 
elusive isomers, except by showing that a large 
number of other compounds also exhibit the same 
phenomenon. The idea, however, by constant 
* iteration, appears to be regarded, popularly, as 
proved, although the argument amounts merely 
to this : “Why does this compound— tartaric acid 
for example — exhibit anomalous rotation-disper- 
sion “Because it contains two isomers of 
opposite and different dispersion.” “How do you 
I know that it contains two isomers of opposite and 
different dispersion?” “Because it exhibits 
anomalous rotation-dispersion.” It is the same 
kind of argument that Lavoisier exposed very 
devastatingly : “Why does a substance burn ?” 

I “Because it contains phlogiston.” “How do you 
know it contains phlogiston ?” “Because it burns.” 

Similar criticism could easily be directed against 
most of the theoretical parts of the book. Optical 
J superposition is referred to in various places, but 
none of the work described can give a definitive 
solution of the problem, whilst the only work on 
record which, from the theoretical point of view, 
is sound, is not mentioned at all. 


Experimenta 

L'Analisi elettrocustica del linguaggio ■ 

Per Agostino GemeUi e Giuseppina Pastori. 
(Pubblicazioni della Universita Cattolica del Sacro 
Cuore, Serie 6 : Scienze biologiche, Vol. 7.) 1 : 

Testo. Pp. xxviii+250. 2: Atlante della tavole. 
Pp, iii+88 plates. (Milano:. Societa Editrice 
“Vita e Pensiero”, 1934.) 2 vols., 75 lire. ■ ■ 

F or the purpose of studying spoken language 
from the linguistic point of view, the authors 
obtained registrations on strips of sensitised paper 
by means of a microphone connected to a wire-loop 
oscillograph (Duddell). One of the problems 
handled is the nature of the vowels. A curve of 
uA, for example, is divided by the authors into 
75 vibratory bits of similar, but not identical, 
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In regard to solvent influence on rotation, a 
numerical parallehsm can be instituted in several 
cases between rotation and dipole moment. The 
large number of exceptions are then, quite arbit- 
rarily, attributed to some other cause, such as 
association, without any kind of proof that 
association — ^if it occurs at aU, which is doubtful — 
does affect rotation. The causes are imm Dei ex 
Machina, 

Two other examples will show how facile is 
modern argumentation. If, in the substance 

the CHg group is replaced by a C2H5 

group,' the resulting product will be inactive, but, 
according to Prof, Lowry (p. 303), if the GH3 is 
replaced by C3H7 “It is generally admitted that 
the sign of the rotation will be reversed”, and an 
argument is actually founded on this exceedingly 
slender basis. There does not seem to be a particle 
more than a 1 : 1 chance of this general admission 
being true (the result would probably vary with 
the nature of the groups XY, the solvent, colour 
of light, concentration and temperature) ; and 
arguments, in any event, ought to be founded, not 
on general admissions, but on experimental facts, 
which, here, are lacking. Again on p. 364, Prof. 
Lowry approves Boys’s attempts to calculate cer- 
tain rotations, “in spite of the impossible character 
of the assumptions made in reference to the more 
complex radicals”. It is to be hoped that con- 
clusions based upon impossible assumptions will 
not become too common. 

In spite of such criticisms, however, the book is 
a notable addition to the literature of optical 
activity : a production of which the author and 
the publishers may well be proud. 

T. S. Pattjsesox, . 


1 Linguistics 

character occurring in immediate succession. To 
obtain a numerical expression for the curve in a 
vibratory bit two methods are used. In one of 
them the form of the wave— the vibration profile— 
is expressed as the sum of a series of sinusoids with 
frequencies in the relations 1, 2, 3, . . . whereby 
the number 1 corresponds to the number of times 
with which the entire length of the wave could be 
repeated in 1 sec. (Pourier polynomial, harmonic 
series). With the other method (Vercelli) the wave 
form is expressed as the , sum of a set of sinuso.ids 
in the series 1, . ... in which the number 1: 
has the same meaning as in the harmonic, series 
■ and the other numbers may stand in any relations 
whatever to the first one. 

■ The results with both methods agree in having 
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very smaE values for the first member ; in all other 
respects the results disagree completely. The 
harmonic analysis showed strong amplitudes 
occurring in groups and small amplitudes every- 
where else. The Vercelli analysis showed a few 
strong amplitudes that were not grouped ; these 
belonged to frequencies not harmonic to the first 
member. The authors do not attempt to explain 
the complete discrepancy or to interpret either 
set of results. The fact that every vibration profile 
consists of a wave movement that begins strong 
and fades rapidly to zero is quite overlooked. A 
prime characteristic of such a wave is its factor 
of decrement. Neither of the two series provides 
for an expression of the decrement. It shows 
itself by modifying the values for the amplitudes, 
by producing amplitudes for all members and by 
adding a meaningless constant. Vibrations with 
decrements may be aroused by suddenly releasing 
a spring, by uncorking a bottle, by snapping the 
thumb out of the mouth or by suddenly releasing a 
pressure of the air at the glottis with the mouth 
open. The curve of the vibration from the spring is 
a slowly fading one with smooth waves. That from 
the bottle is a rapidly fading one with smooth 
waves. That from the mouth in the last two cases 
is exactly like a curve of a vibratory bit in a vowel ; 
the sound is, in fact, a real vowel consisting of 
only one bit. 

The results of Courier and Vercelli analyses of 
various vowels are given. The authors reach the 
conclusion that the specific nature of a vowel 
vibration is not the result of the presence of a 
specific frequency or frequencies (WiUis-Helmholtz- 
Hermann theory of formants) or of specific relations 
among the frequencies (Lloyd), but of a special 
complex of elements to which they apply the term 
'specific character’. The specific profile is the 
expression of the specific character. Just what 
elements go to produce the specific characters 
remain unstated. This view is identical with that 
expressed in the profile theory, according to which 
vibratory bits are perceived as unanalysed profiles 
(Nature, 130, 275 ; 1932). 

By an extension of the term, it becomes possible 
to speak of the profile of a whole vowel, of a word, 
of a phrase, etc. Just as a vibratory bit is per- 
ceived as a profile without analysis, so a whole 
vowel is perceived as a profile without analysis 
into vibratory bits, a word as a profile without 
analysis into speech sounds, a phrase as a profile 
without analysis into words, etc. Interesting in 
this connexion is the fact that when speech 
vibrations are amplified sufficiently to be perceived 
by the sense of touch (Gault’s teletactor) the tip 
of the finger recognises the various vowels, 
consonants, words and phrases by their vibration 
profiles. 


. September 21, 1935 

The physical vibrations are expressions ^ i 
what tlie speaker Intended to say’. The iilti ^ 
mate unit of inner s|)eecli— that is, of language- 
is, termed a 'phoneme’. This is defined by tl^/ 
authors as "any sound or noise used in langiiafr ; f 
that cannot be divided into other elements 
language but only into vibratory phenomena'"' 
The phonemes include vow’'els, , semi-vowels ai;-.'' 
consonants. It is to be clearly understood th 
these are inner (or psychic) units, and " 

■ physical ones. The word Inma, Tor exampL"''' 
is assumed to be composed of .four speech sour^Y'; 
phonemes indicated l\y the letters' 1, % n, a. 
The authors divide the registration of this word 
into four portions and consider each portion 
as the expression of one phoneme. According,, 
to the authors, the word consists both' psychically 'i' 
and physically of a succession of four portions. 
The registration, however, show's that the char- 
' acteristics of tixe w’ave forms present during ' 

the portion assigned to I are present also in 
the waves of the first part of the portion, assigned 
to Uf and, conversely, (‘haracteristics of the 
waves in the portion assigned to -u can be traced 
in the waves of the last part of the portion 
assigned to L This in(lii*ates tliat the phonemes 
I and ti were overlaixped before they were ex- 
pressed in physical spcecli. The phenomenon 
of overlapping occurs eve,rywdiere in the registra- 
tions., The , w^ord , Imia is to be considered as 
the sum of the four speech sound phonemes 
occurring not in succession but with overlapping. 
The registration of the W’Ord must be taken as 
a whole ; it cannot be divided into a succession 
of sounds. 

Fifty years ago, Rousselot sought to overcome 
the impossibility of analysing speech by listening 
to it. To register it on a phonograph would have 
been of no use, because all he could have done 
with his registrations 'would have been to listen 
to them again. The oscallograph and the ,sound 
film had not been invented. The method t,hat lie 
devised consisted in placing a ciiplike receiver over 
the mouth and the end of a tube in a nostril and 
conducting t,he changes in the breath issuing , from 
the mouth and nose to membranes the movements 
of which were registered on a moving . surface. His 
registrations were of the mass movements of air 

■ that constitute macropho,iiic speech (see Nature, 

132, 138 ; 1933). Macrophonic speech produces 
microphonic speech by arousing vibrations in the 
vocal cavities. The authors of this work have 
contributed to the foundation of linguistics as an 
exact science by analyses of microphonic speech. 
They make use of comparisons with macrophonic 
registrations. : With these and some other methods „ 
linguistics begins to become a science based on 
numbers. E. W. Scripture. 
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Weather Parallels and Paradoxes 


'J 

' j' ,) Through the Weather House: 

The Wind, the Bain, and Six Hundred Miles 
.^^bove. By R. A. Watson Watt. Bp. xi-f 192-f 8 
i'^frtes. (London : Peter Davies, Ltd., 1935.) 
p. M. net. 

.. Weather Proverbs and Paradoxes 
' Dr. W. J. Humphreys. Second edition. Pp. 
pi + 126 + 16 plates. (Baltimore, Md. : The 
Williams and Wilkins Co. ; London : Bailliere, 
Tindall and Cox, 1934.) 95. 

(1) T^ARLY in 1934, Mr. Watson Watt gave 
^ a series of broadcast talks on weather 
* which attracted considerable interest from the 
novelty of the treatment and the vividness of the 
imagery. These talks have now been published in 
a very readable book, illustrated by some good 
cloud pictures. The “Weather House’’ as pictured 
in the frontispiece is a super-sky-scraper of ultra- 
modern design, with a hundred stories each six 
miles high, fitted with all modern conveniences 
in the form of electric lighting, heating and decora- 
tion, and all supplied by 'wireless’. 

The matter is the familiar matter of any popular 
textbook on meteorology, with a few additions 
from the author’s special sphere of research, but 
the exposition is very clear and is certainly helped 
by the analogies with domestic appliances, though 
to the meteorologist these become a little tedious 
at times. Water in various forms naturally plays 
a large part — ^“Damp in the Weather House”, 
“Cloud-Weaving”, and “The Water Supply”, but 
the author is most at home in the upper stories 
and his treatment of atmospheric electricity, the 
ionosphere, ozone and meteors (“Throvdng Stones 
at the Weather House”) is especially good. 
Unusual also is his account of the organisation of 
synoptic forecasting in a meteorological office — 
“The Servants’ Quarters” — for when looking at a 


Spektroskopie 

Von Prof. Dr., Kaii Wilh. Meissner. (Sananxlung 
Goschen, Band 1091.) Pp. 180. (Berlin und Leipzig : 
Walter de Gruyter nnd Co., 1935.) 1.62 gold marks. 
This little book is - not intended for spectroscopists, 
but rather for non-specialised students of physics who 
need a straightforward elementary account of spectro- 
scopic principles and methods. The scope is wide, 
scarcely any major branch of the subject escaping 
at least brief notice, the presentation orderly and 
clear, and the diagrams astonishingly numerous in 


weather map one is apt to forget, for example, 
the “comrade in Moscow stamping through the 
snow” to read his instruments.* There is much 
sound sense if little enthusiasm in the short 
chapters on “Saws, Saints and Sages”, “Con- 
trolling the Weather”, and “Further Outlook— V ; 
the last chapter in fact is definitely pessimistic ; 
but the warning is timely. 

(2) Weather proverbs are many and varied ; 
some are useless but others contain a grain of 
truth. Prof. Humphreys sets out to rescue the 
latter from their undesirable companions, and to 
clothe them in a garb of logic. The result is an 
attractive essay in popular science, though not 
everyone would agree that all the selections are 
justified, and a few of the explanations seem a 
little far-fetched. The belief that a grey morning 
sky betokens a fine day may be capable of ex- 
planation, but a 'grey’ sky is presumably an over- 
cast sky, and in Great Britain the observations of 
Spencer Russell have shown that an overcast sky 
at sunrise is about as likely to be followed by rain 
before sunset as is a red morning sky. One proverb 
with at least as much justification as the grey sky 
at morning has been omitted from the chosen 
company, namely : 

“Rain before seven 
Lift before eleven.” 

We should like to see more of these proverbs 
subjected to the test of observation. A few of 
them are probably true of North America, but will 
not bear transplanting to Great Britain. Some 
of the “paradoxes” of part 2 are rather forced, 
but a few provide interesting examples of the 
curious working of physical laws. On the whole, 
the selection, like that of the proverbs, is good, 
while there can be no two opinions about the 
excellence of the sixteen plates. 


relation to the low price of the book. The emphasis 
is laid, on the whole, on the instrumental side of the 
subject, and the explanations of the various types 
of high -resolution spectroscope are particularly well 
done. 

It is, in fact, just the right kind of book for an 
honours student of physics who wishes to read 
some German, for, though simple in style and 
in matter, it is yet sufficiently informative to be 
read for its own sake and not merely for reading 
practice. 
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Humericai Studies in Differential Equations 
By Prof. H. Levy and E, A. Baggott. Vol. 1. Pp. 
viii + 238i (London : Watts and Co., 1934.) 12s. 6d. 
net. . 

taacliing of differential equations iii English 
universities usually follows an unsatisfactory middle 
path. General theory is omitted as too difficult, while 
numerical methods are considered unworthy of 
notice. In consequence, the student is made 
acquainted with only a small number of special types 
of equation and is left to believe that nothing can 
be discovered about the solutions of other types. A 
reading of even the first two chapters of this book 
by Prof. Levy and Mr. Baggott would alter the out- 
look of many such students completely. The second 
chapter, on graphical methods of solution, would 
form an excellent addendum to a course in curve- 
tracing, the two together being used to illuminate 
wide tracts of algebra, geometry, and the calculus. 

The main portion of the book is concerned with 
the numerical solutions of ordinary differential 
equations of the first and higher orders, consideration 
of partial differential equations being reserved for 
the second volume. Many methods, some well- 
known, some apparently new, are given and their 
degrees of accuracy are discussed and compared. 
It is impossible to estimate the value of these methods 
without long experience in their use, but they 
appear to be sufficient for most purposes and some 
of them are of considerable theoretical interest. 

There are a few obscurities which might have been 
removed by careful revision, and a larger number of 
examples for practice might well have been included. 
These are minor criticisms, and detract but little 
from the value of a book which should be in the 
hands of all who are engaged in research in applied 
mathematics and of all who are interested in the 
improvement of mathematical teaching. 

Faune de France 

28 : Dipteres (Brachyc^res), (Muscidae Acalypterae 
et Scatophagidae). Par E. S^guy. (Federation 
fran^aise des Societes naturelles : Office central de 
faunistique.) Pp. iii + 832 + 27 plates. (Paris: Paul 
Lechevalier et fils, 1934.) 300 francs. 

This systematic survey of the acalyptrate muscid 
flies testifies to the skill and industry of its author. 
Numerous keys in the form of tables, short clear 
descriptions with remarks on differential characters 
of the families, genera and species, and 903 text 
figures in addition to 27 plates facilitate, so far as 
is possible, the identification of these flies. Under 
each species is a note of the area of distribution and, 
where known, the period of occurrence of the imago. 
In those species, the larvse of which are phytophagous 
or parasitic, the food -plant or host is stated. In nine 
pages is a summary of the bionomics of these lower 
muscids, and at the end of the volume are alphabetical 
lists of their animal hosts, with their respective 
parasites and commensals, and of the plants and their 
respective muscid parasites. A good bibliography 
and systematic index complete this very satisfactory 
work. 
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Wild . Flowers of the Great Dominions of the British 
Empire 

By The Lady Hockley. 'Pp. , xii + 380 + 32 platuj^^. 
(London : Macmillan and Co., Ltd.,. 1935.) I65. 

The non-botanical .traveller, who is unable to ^ 

technical flora, often feels in need of a book win} 
will help him to' appreciate the vegetation , .of t ^ 
various lands he visits and which will indicate wl ^ 
floral treasures are especially,,. worth h.i.s notice in pi' 
ticular areas. Lady Roekley, in the present voliiir 
has given the traveller in the British Dominions ji 
such a guide, and her book will undoubtedly appc 
to a large public of flower-lovers. .! 

The countries dealt w-itli ineliide . Canada ... an ^ 
Newfoundland, ' Australia, ' New . Ze.aland, Soiit;* / 
Africa, Bhodesia and Kenya. An immense amount 
of information has been packed into Lady Bocklej^’sl 
attractively written pages, and the coloured illustraJ 
tions, many of them painted by the author diiringl 
her travels, with no thought of publication, add 
greatly to the value of the volume. j 

Birth Control and its Opponents 

By Frank W. White. Pp. xi + 164. (London : John 

Bale, Sons and Danielsson, Ltd., 1935.) 3.9. 6d, net. 

In this little book, the facts of population and over- 
population, and the wastage of human life that 
results under uncontrolled conditions of mass repro- 
duction, are first marshalled. The regulation of 
births and limitation of population by artificial 
methods are then detailed, and the benefits likely 
to arise therefrom stated. Finally, the arguments 
of the opposition to artificial methods for the control 
of pregnancy are set out and examined. 

No better brief and popular summary of the subject 
of birth control could be found than is given here, 
and as Lord Horder says in his foreword. Dr. White 
deals patiently and convincingly with the arguments 
that are advanced against it by a small section of 
the community. It may be hoped that a growing 
public opinion will in time convert religious authority, 
from which the chief opposition at present emanates. 

M. T. H. 

A Flower Book for the Pocket 

By Prof. Macgregor Skene. Pp. 380, (London.': 

Oxford University Press, 1935.) 7s. M. net. 

This pocket-book is meant for the layman and also 
as a first ‘flora’ for use in schools. 501 flowering 
plants are illustrated in coloured plates, most of 
which are reproductions of the paintings by the late . 
Miss C. G. Trower. The rest, together with 28 black' 
and white drawings of grasses, are the work of Miss 
Ruth Weston. To our knowledge, there is no other 
book at the price which is so profusely and well 
illustrated. So far as is possible, technical terms have 
been avoided. The key includes all British families, 
and the sequence follows that of the standard British 
‘floras’. It has been compiled by Prof. Macgregor 
Skene. Thus, the book has the stamp of authority, 
is well produced and, unlike many ‘floras’, is easy 
to follow. This, together with its low price, should 
ensure the book of the success that it clearly deserves. 
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Some Aspects of the Polar Regions’* 

By Prof* F* Debenham 


T^HERE is now a vast literature of the polar 
regions, both north and south, but the pro- 
portion of those books and papers which deal with 
the subject on a broad basis is very small, and is 
^ certainly not easily accessible. In many of these 
''obooks we are invited to conjure up the sensations 
i^if the polar explorer, to feel his frost-bites, to 
pavour his pemmican, to glory in his pack-ice and 
his glaciers, even to die his death. Not the least 
part of our interest in polar work is due to these 
invitations so graphically offered to us in text and 
^ illustration. Much more rare is it to find a polar 
explorer viewing his territory as a whole, and 
trying to fit it into the scheme of the world in 
general. In a word, we are rather encouraged to 
regard the polar regions as places apart, extraneous 
to the real comity of the world. We wiU first con- 
sider the kind of value of the polar regions which 
appeals most quickly to the public. 

Trade and Trade Routes 

There is little need to sketch the history of man’s 
attempts to achieve economic gain from the polar 
regions. From the days when Martin Frobisher 
I "attempted to find a quick route westwards to the 
Spice Islands via the North-West, and Barents a 
similar route eastward, down to more recent times 
when, though the routes had lost value, the pro- 
ducts of hunting, fishing and mining attracted 
venturers with similar motives, the chief aim of 
, promoters of polar expeditions has been one of 
ultimate gain. It is true that many of the leaders 
of the expeditions had little care for the commercial 
side, but the money that sent them forth was, in 
the greater number of cases, put out in the time- 
honoured hope of all ages that it would bring in 
interest in some form or another. 

There is certainly such a thing as the romance 
of commerce in the North, for most of its industries 
have something peculiar and unusual about them. 
We may instance the cryolite mines of Ivigtut in 
Greenland— a strange mineral found in quantity 
nowhere else in the world, which however is 
almost essential to the large-scale production of 
aluminium. Again, until recently a large proportion 
of the ivory for use in northern China did not 
come from the present-day elephants of the rain 
forest belt of Asia, but from the mammoths of 
primeval times the tusks of which lay for many 

* From the presidential address to Section E (Geography) of the 
British Association, delivered at Norwich on September 5. 


thousands of years buried in the mud of the great 
Siberian rivers flowing into the Arctic Ocean, 
Romantic or not, the story of Arctic trade has 
a grim and melancholy side, in ttfat several of its 
most promising ventures have died a slow and 
painful death by reason of the cupidity of man 
and his unwillingness to co-operate either to 
preserve life or even to preserve it sufficiently for 
his own benefit. The history of the whaling in- 
dustry in the Arctic is an instance of this incapacity 
of man to co-operate in taking the most common- 
sense measures to cherish a valuable industry. 
There is every reason to hope that the day of non- 
co-operation has passed and that a similar fate 
to whaling in the Antarctic will not take place, 
for it is probably common knowledge that many 
bodies, in which we may include the League of 
Nations, the Norwegian whalers themselves and 
the “Discovery” Committee of the British Govern- 
ment, are at work in their various spheres to 
prevent any extermination of the southern whales, 
and at the same time to regularise an industry 
which, even in these days of synthetic materials, 
still has its vital uses to man. How large that 
industry now is may be gathered from the fact 
that the annual catch of whales in the southern 
seas is about 20,000 : how mindful it now is of its 
own future may be seen from the fact that whereas 
the average whale used to provide only 60 dr 
70 barrels of oil, it is now made to yield nearly 
120 barrels of oil besides other products. 

These products of hunting, fishing and mining 
were the natural resources of the North and were 
the first to be exploited, but quite recently a new 
factor in the commercial aspect of the North has 
‘ come to the forefront. With the progress of long- 
distance aviation and the simple application of 
the principle of great-circle navigation, the idea 
of using these northern latitudes for passenger and 
even freight routes in the air has become not only 
prominent but also almost insistent. 

Owing to the misleading projections on which 
most of our maps are constructed, it is not usually 
recognised that the most direct route between, say, 
Berlin and Montreal, or Glasgow and Winnipeg, is 
over Greenland, but it is so. It seems to be only 
a matter of time and the inevitable improvement 
of aeroplanes before some use is made of a route 
which was first investigated as to conditions by 
the Watkins Expedition of 1930. 

Summing up this economic aspect of the polar 
regions, the warning may be given that even now, 
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the sun, either indirectly in the form of coal and 
oil, or directly in the form of water-power, in 
which the sun by evaporation has raised water to 
a height from which gravity, suitably used, returns 
power to us. Now, although water is one of the 
things of which there is a great scarcity in the 
polar regions, and the movement of ice masses can 
scarcely be handled by engineers, yet meteoro- 
logical processes are doing the same thing for air, 
raising masses of air in one area which sink down 
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average velocity of 50 miles per hour or ahouL 1 pulmonary diseases who are 4 f meteorology as hkely m the future to gam 

70 ft. per second for most of the year ’ wu ^^m such residence, r ,^y.^ prolonged and more intensive study in high 

The question will at once be asked as to what the “ ^ ^ ^ ^ 

Tut 7 Da c ^bf^^ ^’^gions can supply which is not already 

The Poles As Sanatoru obtainable, say, in the Alps. For an answer to 

We pass now from the economic aspect of our buT medical men ; 

subject to some others which have less anne'il fa + r hkely that residence in a vast 

the ta a., b„t ,ehioh „« SS » ‘'•= <■» 

never be their transport must, jirma /ade, be better than 


i y We may now turn to yet another aspect of the 

( polar regions, namely, the value to the scientific 
worker, both pure and applied, of the phenomena 
: ‘which are peculiar to these regions — phenomena 
well known to exist but the study of which is still 
' . in its early stages. 

|;, No doubt each science will claim the chief value 
l^of these phenomena for itself, but it is without 
pany particular bias to one or the other that I 
should venture to place in the first rank the subject 
|jof meteorology as likely in the future to gain most 
I; by a prolonged and more intensive study in high 
"^latitudes. 

We have spoken of the more or less permanent 
blizzards on parts of the Antarctic contineiit, and 
we ourselves live under the intermittent threat of 
depressions over Iceland. We can therefore, with- 
out much imagination, see that even if our weather 
is not actually manufactured at the polar ends of 


the world, it is profoundly affected by them. 
Meteorologists themselves have long been aware of 
this, and in two successive onslaughts, namely, in 
1882 and in 1932, a determined effort was made 
to collect data simultaneously and widely within 
the precincts of the Arctic. The conclusions which 
have been drawn from . these results -are, as yet, 
scarcely in full circulation, hut few meteorologists 
do not sigh for more and more data from the 
polar regions. 

The phenomena of magnetism and aurora, 
which are somewhat akin to those of meteorology 
in that they occur in the atmosphere, are also best 
studied in high latitudes, where, too, the most 
promising investigations of the ionosphere seem to 
be likely. 

Geology , ■ 

When we come to the more earthly sciences, the 
immediate value to mankind is perhaps less 
evident. In the science of geology, fpr example, 
especially in its branch of tectonics, we cannot 
afford to do without close investigation of two 
segments of the earth comprising together nearly 
one tenth of the surface of the globe, and indeed 
the structure of the earth must become the more 
interesting the nearer one gets to its axis of 
rotation. The geologist has a hard task in lands 
where the rocks are xisiiall7 buried beneath ice- 
caps, and has to be more than usually ready with 
the inspired guess than in other parts of the world. 

In the Antarctic in particular, the highest of all 
continents and the most closely hidden, there are 
obviously to be found keys to some of the major 
problems of earth structure. We may instance 
only one which, no doubt, is occupying the atten- 
tion of the geologists of the British Graham .Land 
Expedition at the present moment, an expedition 
which hopes to press far to the south of the 
Archipelago where they are wintering, and to 
determine why and where the folded ranges of 
South America and Graham Land merge into or 
butt against the faulted escarpments of the 
Australian sector of the Antarctic.^ ^ 

It is in these larger problems of geology that the 
polar geologist can give most assistance to science . 
It is not long since the, papers, in America at all 
events, were full of the d,isco very of coal beds, by.- 
Admiral Byrd’s geologist within 300 .miles of . the 
South Bole, and it was .interesting to see.that this dis- ' . 
, CO very, which however was originally made . by the 
Shackleton party in 1908, moved the Press public^ to ' 
exclamations of wonder that such things could,, be. 
Nevertheless the great controversies of whether the 
Poles have 'shifted in the past, and ..whether the 
continents are drifting, , must draw their best 
evidence, both for and against, near the axis of the 
.earth.' 
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There has recentiy been published a fresh de- 
termination of the position of Sabine Island on the 
coast of north-east Greenland which tends to show 
that there is a definite westerly drift of some 
metres a year. Similar observations of Jan Mayen 
are even more startling. For these and -other 
reasons, therefore, the geophysicist, whom we 
may call the mathematical cousin of the geologist, 
must keep his attention on the polar lands. 

In the biological sciences also there are major 
problems to which the data of high latitudes alone 
can give the key, such as the drift of oceanic 
waters and the movements of plankton and their 
associated salts. The biologists, however, are 
already active in these investigations and need no 
spur to action. The many-sided character of the 
work of the “Discovery” Committee in this 
branch, over all the waters of the Antarctic ocean, 
is evidence of how carefully work on this aspect of 
the polar regions is being carried out. 

The Spirit of Exploration 

Lastly, I would consider yet another aspect of 
the polar regions, one which is perhaps more 
psychological than geographical, namely, their 
value as an outlet to that spirit of adventure and 
urge for exploration which has always been an 
attribute of man, and which will not diminish, 
however small the world may grow. It is a spirit 
which is at work equally in the small child climbing 
the apple tree, the schoolboy exploring his own 



small horizon, 'the undergraduate forming al 

■ .clubs 'to scale the peaks of his own college, and 
city clerk spending his week-ends living (hm\ 

■ ously in sailing dinghy or on motor-bicycle. 

In all of these there is a curious eonibina-tioii 
an' urge, to .test one's abilities and yet a desire i\ 
a secondary and more useful object in the de 
itself, and this dual purpose is particularly 
in most of the young men who come to the Scof^'’/^ 
Polar ^Research Institute in Ca-mbridge seekii/‘C';; j 
ways in which to visit the Arctic. 

.Looking, over the files of the geographiea' 
journals of the'past few years, it is possible to 
how many young. men turn aiiniially to the AretJ':;^:- 
to satisfy their need for an outlet. If we Incluo^ / 
the official expeditions of Governments such V 
that of the Soviet, w^e shall find that every summer, 
more than fifty groups of investigators go to thc^ , 
Arctic and, were it less expensive, the number^; 
would easily be trebled. Only a fe%v of ‘these* groups 
go for purely scientific work, and still fewi^r i'oi’ 
hunting alone. They are, in fact, as a rule* imbued . 
chiefly with a desire to see strange j>laees and 
endure strange things, and only in a. set’ondary 
way to bring back useful results. There’: lias lieen 
of recent years- a happy tendency for these g^ou})^{ 
to , go and come back without undue fuss 
publicity, I would suggest that this use of tlul 
Arctic as an outlet to a healthy and laiidabkr 
■desire is one which should not be left out of any 
assessment of values even though it must neces- 
sarily apply only to a small number of people. 


Problems of Plant Pathology 


presidential address of Mr. F. T. Brooks 
^ to Section K (Botany) of the British 
Association delivered at Norwich on September 9 
began in very pleasing vein by describing some 
of the outstanding contributions to botany made 
in East Anglia, wherein Norwich is an ancient and 
important city. It is fitting that upon such an 
auspicious occasion, the president of the Section 
should remind his audience of the deep roots of 
botanical lore in Great Britain — ^roots which go back 
to the enthusiasm of the ardent amateur. One 
heard the names of W. H. Burrell, W, A. Nicholson 
and Dr. C. B. Plowright coupled, in the recital 
of botanical progress in Norfolk, with more pro- 
fessional workers such as Dr. M. C. Cooke, Sir 
W. J. Hooker, Prof. F. W. Oliver, Prof. E. J. 
Salisbury, and many others. 

The title of the address was “Some Aspects of 
Plant Pathology”, and after showing that Norfolk 


farmers, were among the first to realist* 
damage caused by disease, Mr. .Bnnvks j 

with a discussion of disease control by thes use* | 

.resistant varieties of crop plants. The bad vfiWt 
of^ several wilt diseases, the leaf-caui tlisc^ast* ^ 

cotton, and black rust of wlieat carii nt)w be* ^ 

trolled with cons,iderable success by planting 
.varieties' with resistant qualities, but it sc^'ms viwy^^ -! 
unlikely that all diseases will be aiucriable i 

control by this method. New diseases are con- ■’ 
tinualiy appearing, parasitic fungi are. amongst " 
the. most variable of living organisms, and the 
capacity for disease resistance in the host is verv ^ 
much in the nature of a mutation. The nu*o!y- ' 
adjusted equiUbrium between parasite and host ^ 
can be upset when the latter mutates towards 
resistance, but .the .fungus can also vary, to givc^ . 
a new physiological form capable of attacking tiie *■ 
host, mutant.,:' Thus the biological race for ^ 
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supremacy continues, and leads the plant patho- 
logist to investigate further principles of control. 
Moreover, although the use of resistant host 
varieties is the most care-free method of disease 
control, it is not always the most efficacious. Bunt 
in wheat, for example, may be totally eliminated 
by simple fungicidal treatment of the seed before 
sowing, and infection of fruit trees with Stereum 
purpureum odbii be greatly minimised if the fungus 
is merely prevented from fructifying in and near 
the orchard. Such simple methods of plant hygiene 
should be part of the routine of every good gardener 
or farmer. 

The ecological study of fungi is in its infancy, 
but the effect of climate on some diseases has been , 
investigated. Prof. L. B. Jones and his colleagues 
at the Department of Plant Pathology, University 
of Wisconsin, have inquired into the effect of soil 
temperature upon disease incidence. Such parasites 
as Urocystis cepulae, for example, cannot infect 
the onion plant when the soil temperature rises 
above 29° C.h Beinking® has shown that differing 
types of soil may play a controlling part in fungal 
attack, for the wilt disease of bananas in Central 
America is much more severe on sandy soils than 
on clay. High humidity may also inhibit parasitic 
attack, for the pink disease of rubber in Malaya only 
appears in the regions of highest rainfall. It seems 
likely that in the near future it maybe possible, by 
studying weather conditions, to advise growers of 
the appropriate times to spray potatoes and vines 
with protective fungicides against blight (Phyto- 
phthora inf estans) d^nd downy mildew {Plasmopara 
viticola) respectively. Such treatment, if performed 
thoroughly and as a matter of routine by all 
growers would, in ah probability, entirely prevent 
the development of either disease. 

The physiology of parasitism is now fairly well 
understood. The Tulasne brothers, de Bary, 
Brefeld, and Marshall Ward carried out much 
pioneer work, and the subject has been further 
interpreted by Prof. V. H. Blackman in more 
recent years. Mr. Brooks himself, in his specialist 
work on Stereum purpureum, has shown that the 
characteristic silvering of fruit tree foliage can be 
produced by injecting the stem of a healthy plant 
with non-living extracts of the fungus. 

Our ancestors must have felt despondent and 
impotent when a sudden attack of black rust 
spread amongst their wheat, or when blight 
devastated their potatoes. We can scarcely 
wonder that they used the term hnagic’ to account 
for such epidemics. Yet the glamour of magic is 
far surpassed by the fascinating results of in- 
vestigations into the cause of such apparently 
spontaneous outbreaks. Mr. Brooks chose a 
sufficiently sensational example from the work of 
Mehta® in the lowlands of northern India. Uredo- 
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spores of the fungus Puccinia graminis cannot 
withstand the very high temperatures of the plains 
in summer, yet the parasite appears year after 
year. The usual alternative host,. Berberis vulgaris ^ 
here plays no part in the life-history. Infection 
comes each year from stray wheat plants growing 
above a height of 4,000 ft. in the Himalayas. 
Summer temperatures there are relatively moder- 
ate, and uredospores multiply normally, infecting 
the wheat crop of the hills during November and 
December. There is thus a continual source of 
spores, some of which are carried many hundreds 
of miles to the plains, by the prevailing north- 
westerly winds. 

Research into physiological forms of parasitic 
fungi has been very active during the past ten 
years. More than a hundred such forms of 
Puccinia graminis are now known. The structure 
of each form is identical with that of all its fellows, 
but its host relations are different. Many other 
species of fungi have numerous physiological or 
biological forms, and it is obvious that the plant 
breeder is confronted by a very difficult task in 
his search for new host varieties which would be 
disease-resistant. The range of physiological forms 
does not seem to be standard, for types of Puccinia 
triticina and P. glumarum have been found at 
Cambridge, which do not appear on the Continent, 
and vice versa. This multiplicity of strains may 
even include non -pathogenic forms, as happens in 
the fungus Fusarium cubense, causing wilt disease 
of the banana^. Physiological forms may have 
arisen as a result of hybridisation, but some must 
also have arisen as gene mutants, since they appear 
in fungi such as Puccinia glumarum which are 
now, in all probability, entirely asexual. Mr. 
Brooks discountenances the idea of a 'bridging 
species', originally introduced by Marshall Ward 
to mark a host plant which was susceptible to 
distinct physiological strains of fungi from two 
further hosts which would not inter-infect. The 
bridging species would 'educate’ the strains to 
infect their mutual hosts. A simpler explanation of 
Marshall Ward’s results seems to lie in the large 
number of physiological forms which are now 
known to exist. 

The interaction of two or more fungi upon one 
another has a profound influence on plant patho- 
logy. A rotting log provides material for it 
succession of fungi, one after another, and each 
with its own particular taste for wood at a certain 
stage of decomposition. Similarly, a wheat plant 
normally resistant to Puccinia glumarum becomes 
susceptible to that fungus if attacked also by bunt 
{Tilletia Caries), More severe attacks of citrus 
trees follow infection by Diplodia natalensis and 
Colhtotrichum gloeosporioides together than is the 
ease with either organism alone^ 


464 


Septem,b,ek '21, 1935 


N ATU RE 


Two organivsms may also act in antagonism to 
one another. Mr. Brooks’s experiments on various 
species of Sterenm show that oak wood attacked 
by S. liirmtum is not a suitable habitat for the more 
harmful B. purpureum. Fawcett and Lee® could 
not obtain any effect on the walnut tree by inocu- 
lating it with two parasitic fungi, each of proved 
pathogenicity. Millard and Taylor’ also found that 
the organism causing common scab of potatoes 
lives in antagonism with a harmless species. The 
latter can be stimulated by the addition of organic 
matter to the soil, thus controlling the disease. 
Weindiing^ found that Trichodenna Ugnomm, a 
saprophytic fungus, produces a substance which 
is toxic to the hyphse of RMzoctonia solani^ Mid, 
indeed, the depredations of the latter can be 
curtailed if spores of T, Ugnomm are added to the 
soil. The old saying “Set a thief to catch a thief” 
seems to be justified even in the realm of plant 
pathology. 

Many disorders of plants appear for which no 
definite causal agent can be demonstrated. Certain 
crops, for example, do not make good growth if 
the element boron is absent from the soil. Heart- 
rot of sugar beet and mangolds seems to be due 
to such lack. Manganese deficiency is responsible 
for grey leaf or grey-speck of oats, whilst in- 
sufficient sulphur produces a serious disease of tea 
bushes in Nyasalanch. Several diseases of apples 


during .storage are due to inordiiiafely large 
amounts of carbon dioxide in tlio ntinospliere. 
Brown heart is such a disciisc* wliicli vnn be over- 
come entirely by ])roper Injury by 

frost can also produce symptoms wliich ar<‘ similar 
to those caused by some* fungi, (hnker of the 
larch tree, for example, may be eaiised by 

frost, or by the depredalhais of' both 

of which, hi all pro!)a!)ility, kill groups of nvilvG 
cambium cells. 

Many of the researches outlined in .\Ir. Brooks’s 
address have added to general liotaiiic'a! know- 
ledge. It is often necessary for the pathologist to 
study a new phase of ])la.nt ])hysiolog\% and 
alternatively, the physiologist can su|Tply know- 
ledge which is useful to tiu* pathologist. The 
address was pre-eminently 'what' we liave come to 
desire of a seetional president--- a ])nint view, 
e.maimting from his own spe<*ialist ktmwkMige, and 
linking up with other branches corn|iris(*d within 
his Section ; the orientation of scattereii faeis into 
one harmonious whole. 

O/. Atiric, /»*«•«.. 22, 2:^) ; nm. 
a Zentmlbl. UnkU H. 91, 24 

Mum J. Atjrir. .sV*/., S, 

^ Hansford, Krm Hulhiln, p. 2:>7 : n>2*t. 

Faweett, Florida Aitric. tlrp. Sfa. Ann, Hrp., UJUl 
« ’“Citrus J.)iseafi(!S and Thnir Con! rtii”. p. 

’ Ann. App. mol. 14, 202 : 1027. 

^ Phytopatk.. 22. m: ; 10:j2. 
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Board, Special Kept. So. 12 ; 1022. 
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Speed* 

By ProL B. Melviil Jones 


''HE factors which have limited speed in the 
past can be grouped under two main heads, 
which may be roughly described by the words 
Track and Power. To move rapidly over the 
ground a smooth track is necessary in order to 
prevent the vehicle from bumping itself to pieces 
and from overturning, while power is required to 
overcome the internal friction of the mechanism 
and the head resistance which must always oppose 
motion, until we can arrange to do our travelling 
entirely outside the earth’s atmosphere. These 
two factors, track and power, have alternately 
imposed limits on the speed of travel, one coming 
into o|.)eration whenever the other was tem- 
porarily removed. 

The power to fly through the aii' at a height 
sufficient to be clear of the irregular air flow near 
the ground has at last disposed of the track 

♦ From a Friday evening discourse delivered before the Iloyal 
Institution on March 22. 


problem as a iactor limiting spcfnl. For althougb 
the aeroplane, has to lay its own irac’k, in the 
sense that it has to expciul power in dcntig st>me“ 
thing to the air in order to keep itstdf from falling, 
that power becomes eontinually less the greater 
the speed of flight and, of itself, is incapable of 
placing any limit on speed. 

In the early days of flying, we -were unabk^ to 
separate the power essentially ref|iiired for sup- 
port — ^for track laying as we may describe it— 
from the power .required merely to drag the aero- 
plane through the air. That this can now be done 
is due, to, the work of Prof. L. Prandtl, which 
was itself founded on some earlier work of that 
amazing mechanical genius, Dr. E. W. Laiieliester. 
Looking, back from our present piiiit of view, 
Lanchester’s insight into this very difficult pro- 
blem seems almost miraculous, but lu^ did not 
put hivS ideas into a form, which appealed to the 
conventional man of science, and it was not until 
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■ they had ■ been developed, and ' given greater ■ 
precision by Prandtl that they received any wide 
recognition. ' . 

The Lanchester-Prandtl calculations, as they 
are now called, may become very complicated, but 
the ideas behind them are not difficult to grasp. 
Everyone is familiar with the idea that when a 
body is projected suddenly in any direction the 
apparatus which does the projecting experiences a 
recoil. The rocket, for example, obtains the Hfting 
force which sends it up by generating* gas within 
itself and continually projecting the gas down- 
wards, so that there is a continuous recoil which 
drives it upwards. The aeroplane obtains the lift 
which supports it in a manner similar to the 
rocket, except that it does not itself generate the 
gas which it projects downwards, but uses the air 
through which it is passing. The wings, driven 
through the air in an attitude slightly inclined to 
the direction in which they are moving, force 
down the air directly below them and suck down 
the air immediately above them, and in so doing 
experience the continuous recoil which keeps the 
aeroplane from falling. The air, however, forms a 
continuous medium around the aeroplane, and a 
downward current in one part implies an upward 
current in other parts, with outward cross currents 
below to relieve the congestion there, and inward 
cross currents above to fill the partial vacuum 
which would otherwise be formed. 

These air movements can be calculated and, at 
the moment when the aeroplane is passing, they 
take the form shown in Fig. 1, where the aeroplane 
is seen from behind passing through the vertical 


as the wf to pair. These vortices, which are 
generally described as the trailing vortices, because 
they trail behind the aeroplane, remain in the air 
for several minutes after the aeroplane has passed, 
and are the cause of the bump which one feels on 
flying through the track of another aeroplane. It is 
by continually setting these air whirls, or vortices, 



plane represented by the paper. The curved lines 
show the directions of flow ; the distances between 
them being inversely proportional to the speed of 
fl.ow. As soon as the aeroplane has passed, the 
flow pattern which is left behind begins to modify 
itself and ultimately takes the form shown in 
Fig. 2, which is simply the system of flow known 



into motion, that the aeroplane supports itself, 
and it is because these whirls have to he con- 
tinually created that power must be expended to 
obtain support. In effect, therefore, the aeroplane 
has to use some of its available power to create 
its own track, which is left behind in the air after 
it has passed. 

The Lanchester-Prandtl calculations enable the 
power expended merely in supporting an aero- 
plane to be calculated with considerable accuracy ; 
they show, for example, that the power required 
for this purpose, for every thousand pounds of 
weight of a modem civil transport aeroplane, 
ranges from about eight horse-power at one 
hundred miLes per hour, to four horse-power at 
two hundred miles per hour, and is still less at 
higher speeds. Since the power actually available 
in civil aircraft of the present day, after allowmg 
for losses in the screw propulsion, is of the order 
60-70 horse-power per thousand pounds weight, 
it is clear that, although the aeroplane must pay 
for the elimination of the track problem by the 
expenditure of extra power, the amount of this 
extra power and the way in which it varies with 
change of speed are such as to place no final 
limits upon speed. 

H reached this conclusion, we are free to 
turn our whole attention to the remaining factor 
which does, and probably always will, hmit 
speed : the resistance which has to be overcome 
merely to drag the aeroplane through the air . 
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Anyone who has ridden a bicycle must know that 
the air can exert a very considerable resistance to 
the passage of a man through it, even when the 
speed is so low as 15-20 miles per hour. Since 
the power required to overcome this resistance 
increases about eight-fold every time the speed 
is doubled, it is at once apparent that very great 
powers may be required at high speeds. The 
following table shows approximately the power 
required to push a man in a sitting posture through 
the air near the ground at various speeds. 


Miles per hour 
10 
20 
60 
100 
200 
300 
400 


Eorse-power 

1/26 

40 

320 

1,100 

2,600 


a good streamline body ; , the , real flow and, pres- 
■ sure ' distribution for .this body would be almost 
indistinguishable from,' these theoretical values. 

Why then does a perfect ,streamlnie shape 
experience any resistance at all to motion ? It is 
•because the air, unlike the ideally slippery fluid, 
'cannot actually slip over the body, but must exert 
a very slight dragging force along its surface, and 
' it is this dragging force, or slin friction as it is 
called, which alone offers any appreciable resist- 
ance to the passage through the air of the liest 
streamline shapes. Here then is a curious situa- 
tion., for while everyday experience makes it seem 
‘naturah for us to suppose ■ that the air should 
strongly resist the rapid passage of bodies through 
it, the difficulty, when the matter is approached 


Such figures make it clear that unless head resist- 
ance can be very considerably reduced below these 
figures, economical transport at high speeds is 
impossible. Everyone nowadays knows that this 
reduction can be made by what is usually called 
streamlining^ and our next task therefore must be 
to consider why streamlining is so effective in 
reducing head resistance. 

We have now to begin from the point of view of 
the mathematicians who, some fifty years or more 
ago, studied the basic problems of fluid motion. 
They observed that water and air are very slippery 
substances, and they conceived the idea of study- 
ing an ideal fluid which they imagined to he 
absolutely slippery. Almost at once they reached 
the astonishing conclusion that sohds of any 
shape whatever would be expected to move 
tlirough such a fluid — ^if it could exist — ^without 
any resistance whatever. Impressed by this 
paradox they, for the most part, gave up any 
attempt to apply their theory to practical purposes ; 
but fortunately for us this did not in any way 
damp their enthusiasm for the subject itself, which 
they pursued, one must suppose, for the sheer 
love of the game, or perhaps with the idea of 
providing problems for university examinations. 
But whatever the impulse behind their work, 
Providence has, as usual, seen to it that their 
efforts were not wasted, for they laid the founda- 
tions of the science which has enabled us to seek 
for and obtain the very great reductions of 
resistance which are essential for high speed 
transport. Tor it so happens that when bodies 
are given the now familiar streamline shapes, the 
flow around them takes almost exactly the form 
imagined by the mathematicians for their ideal 
fluid, and the pressures exerted by the fluid on 
the surface of the body are so nearly the same 
as those given by the theory, that their net effect 
in resisting motion is, as the theory suggests, 
practically zero. Pig. 3 shows the theoretical flow 
and pressure distribution of the ideal fluid about 



from the theoretical end, is to explain wh,y the 
resistance of any body is greater than tlie exceed- 
ingly small force which can be applied by the 
mere rubbing of the air over Its surfa(H\ The 
wide gulf between the two points of view is sho^vn 
by the fact that at the speed of modern aerial 
transport,, the resistance of a badly shaiied body 
may be as much as fifty tin'ies greater than that, of 
a good streamline body of the same frontal area. 

'Now we have to find an explanation for high 
resistances of iinstreamlined bodies. This is due 
to a curious feature in the behaviour of the air 
flow, which would be impossible in the ideally 
sHppery. fluid ; for the real air streams have the 
power of leaving a curved surface and forming 
pockets ■ ,of what is called dead air behind the 
bodies. . Within these pockets the . pressure is low 
■ and so the bodies are, as it were, sucked back- 
wards. On closing up behind, these pockets the. 
air stream becomes, very turbulent and 'Mi of 
regular or irregular eddies which continually carry 
away the. energy corresponding to that expended 
in., moving the body against the high resistance. 

(To he continued.) 
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Nuclear Physics 

T he British Association discussion at Norwich emission is given by the maximum positron energy. 

on nuclear physics on September 5 was opened It appears that many of the measurements made 
by Lord Rutherford. After a review of progress hitherto were quite unreliable, estimates of niaxi- 
resulting from the application of high voltages mum positron energies varying by factors so large 
to nuclear transmutation, he passed on to discuss as two. Dr, Ellis expressed the hope that the ex- 
the rapid development of our knowledge of arti- citing work of discovering new radioactive elements 
ficial radioactivity and in particular the production would shortly give way to more precise work, 
of such radioactivity by neutron bombardment. A similar point was raised by Dr. J. D. Cock- 
Neutrons, being uncharged, penetrate the heaviest croft. It is well known that carbon bombarded 
nuclei without diJSiculty, and radioactive isotopes by deuterons can either give with the emission 
of the great majority of the elements have already of a proton or through the production of radio - 
been discovered. The effectiveness of neutrons in nitrogen to a positron and a neutron. The 
producing some types of transmutation is increased kinetic energy release in the proton reaction has 
largely by slowing them down by passage through been measured carefully, and is 2*7 million volts, 
paraffin, water or other substances containing The total kinetic energy available for neutron and 
hydrogen, the neutrons losing energy by collision positron should thus be only 1-3 million volts, 
with the protons. By slowing them down in this The maximum energy of the positrons on the 
way to thermal velocities, their adsorption by other hand is at least 1-4 million volts, whilst the 
boron is increased 350 times, by cadmium 3,000 neutrons must possess some kinetic energy. A 
times, and by gadolinium 30,000 times, the effective way out of the difficulty might be found by the 
cross-section for capture then being of the order discovery of other modes of energy liberation in 
of 10”®® sq. cm. A demonstration that neutrons the proton reaction although strong theoretical 
actually obtain thermal velocities is afforded by arguments have been advanced against the 
slowing them down in paraffin wax cooled to liquid possibility of such other modes, 
air or liquid hydrogen temperatures. This extra Dr. Cockcroft referred also to the properties of 
cooling reduces the velocity still further, and an the new radioactive isotopes produced by proton 
increase in the efficiency of disintegration has been and deuteron bombardment. Radioactive isotopes 
observed by P. B. Moon and others. of lithium and boron have been discovered emitting 

Lord Rutherford considers that it would be of electrons up to 11 million volts energies. Radio- 
interest to see whether neutrons reach the upper sodium which emits penetrating y-rays can be 
layers of the atmosphere in appreciable numbers, produced by voltages so low as 500 kilovolts, but 
and whether they can account for any of the cosmic a 10-hour bombardment of a rock salt crystal 
ray phenomena. He hopes that future expeditions with 10 microamps will produce a source emitting 
to the stratosphere will include apparatus for the only 2,000 electrons per second, whereas an 
detection of neutrons. increase of voltage to 1-7 million increases the 

He passed next to discuss the new radioactive yield by a factor of 10,000. Prof. Lawrence hopes 
isotopes. These isotopes must exist in the sun or by advances in technique to increase the yield by 
other hot stars where a natural nuclear bombard- a further factor of 1,000, and so to produce in a 
ment must be constantly proceeding. They would day a source of the same order of activity as a 
therefore exist in the substance of the earth when gram of radium. Prof. Lawrence considers that 
it was first flung off from the sun, but in the course such sources might have great importance in 
of time they would progressively disappear, only biological work. 

those with the longest lives such as radium with Dr. M. L. Oliphant showed how the accurate 
its unstable products remaining. measurement of the kinetic energy changes in 

Dr. 0. D. Ellis stressed the importance of the nuclear transmutations has led to a revision of 
accurate measurement of the energies of electrons, the scale of nuclear masses. Until recently, the 
y-rays and protons emitted in related transmuta- mass spectrograph data have been accepted with- 
tions. Thus aluminium bombarded by a-particles out question, but several serious discrepancies 
can change into Si®® and a proton, or to Si®®, a have forced a reconsideration of the position, 
neutron and a positron. An accurate measure- The mass of Be® has caused the greatest difficulty, 
ment of the kinetic energies in the two alternative for on Aston’s and Bainbridge’s figures it should 
modes of transmutation would show whether in be able to disintegrate spontaneously into 2 a- 
all cases the energy liberated in the positron particles and a neutron. It appeared that all 
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the difficulties were removed by the assumption 
that a small error had been made in determining 
the mass of helium relative to oxygen. Since most 
of the masses were measured in terms of helium, 
a complete revision of the mass scale necessarily 
followed. Dr. Aston has since repeated his mass 
spectrograph measurements using the more 
accurate brackets now possible with the use of 
deuterium, and has confirmed that revision was 
necessary. 

Mr. M. Goldhaber reported the experiment of 
Dr. J. Chadwick and himself on the y-ray disin- 
tegration of the deuteron. The neutrons resulting 
from the transmutation have been detected by 
their action in disintegrating lithium ; the proton 


'energies have been estimated at 2411 kilovolts 

using radium y-rays. 

■ Dr. N. Feather report c‘cl a niorf^ necairate deter- 
mination of tins energy by the use of a Wilson 
chamber filled with lieavy metliaiK^o 4(1 proton 
tracks were measured, the profon energy being 
about 180 kilovolts. The disirifaitioii of tracks was 
similar to that expeete<l for a photo-elcHdrjc' effect. 
The' new work requires a pniton mass of l-fKiHt] on 
the revised scale. 

Dr. P. B. Moon demonstrated the proclmdioii of 
induced radioactivity by neutrons, and in par- 
ticular showed how^ enormously the effect with 
rhodium is increased by slowing down tlie iM^iitrons 

by paraffin wax. 


News and Views 


Demonstration of Firewalking 

A DEMONSTRATION of firewalking was given by an 
Indian, Kuda Bux, before members of the University 
of London Council for Psychical Research and other 
men of science at Carshalton, on September 17. The 
fire was contained in two trenches about 12 ft. long, 
6 ft. wide and 8 in. deep. Barefooted, Kuda Bux 
walked along the trenches twice, and his feet made 
contact with the burning embers for some five 
seconds each time. Prof. C. A. Pannett of St. Mary’s 
Hospital sends us the following accoimt of his ob- 
servations : “Kuda Bux is physically of the typical, 
slightly built, Indian type. The soles of his feet 
present no unusual features. The skin is not callous 
but soft, as the skin of so many individuals who walk 
barefoot. The feet felt cold to the hand, and a 
skin theimometer registered 93*2° F. This was about 
twenty minutes before the attempt, during which time 
the performer walked about the lawn. A five-eighths 
inch square of zinc oxide plaster was attached to the 
sole of the right foot. The skin of the feet was very 
dry. The feet were washed and dried carefully about 
fifteen minutes before the walk. After the steps had 
been taken, witb a delay of perhaps ten seconds, the 
temperature of the soles of the feet was again taken. 
It was now 93° F. There was no sign of burning of 
the. skin. 



“At the conclusion of the performance, after Kuda 
Bux had walked twice over the pit, an interval of 
peiliaps forty minutes having elapsed, the feet were 
again examined. By careful scrutiny could be seen 


here and there the whitened appearance of the skin 
which occurs when the very surface of the epithelium 
is scorched without blistering. Yet with the pig- 


mentation present it was very difficult to foe positive 
of this. There were no signs of hyperaemia or blister- 
ing. The patch of plaster was quite unharmed, except 
that the fluff of the cotton basis at the cut edge 
looked very slightly scorched. If this were so, these 
cotton fibres must have reached a temperature 
? rk I V ! y ; , . 




approaching 120° C. Mr. Dighy Mt^ymigh, who had 
made an attempt to carry out a firewalk ton days 
previously, made a second oncj. Ilie soles of his foot 
had a number of blisters on them, which wore in the 
healing stage. After two steeps fMH|uiroc! new 
blisters.^ The soles of his fwt were noti<ioal,)Iy miUHhsr 
than those of the Indian, and tiliis fatttor may l)c=! of 
importance, because at one place tlie dainpnt'ww had 
caused a piece of the charcoal t.o tidl'iore. Underneath 
it a bum OGcun*ed. Mr. Maurice Hhapen also made 
two steps on the glowing charcoal. 'Hyperaimic 
patches occurred on his soles, whieli doubtksas wcire 
the beginning of blisters.” 

Our Indian Contemporary — Current Science 
To those who are interested in following from afar 
the remarkable increase in tlie apjsreciation of 
scientific education and research in India, which has 
recently ' become so apparent, our contemporary 
Current Science has been indispenaalde. lliis journal, 
which now enters upon its fourth year, is ably editt^d 
by Prof, C. R. Narayan Rao, of Bangalfm\ with tlie 
active co-operation of all the leading inon of HcJeB<'.o 
in India. It has heen their aim to provide^ lnf.iia 
a periodical similar in its aims to Nature and in 
this they have undoubtedly been suecessfuL In the 
July issue, the future of Indian university education 
is discussed at leiigtlp.' more especially as it affects 
the pass degree . graduates who are so numerouB in 
India. The problem of finding employment for these 
is not solely an Indian problem, but there it attains 
. a magnitude not met with elsewhere. It is suggested 
that the courses of study require modification to 
meet this difficulty, ■ but we .doubt if this would 
■ provide more than a partial solution of the proble,m. 
■We think that much might he done by the. intro - 
- duction. of Civil , .Service examinations . .for the lower 
grades of .civil servants, which would, remove from 
the colleges many unsuitable students* The question 
is ' one well worthy of study by an independent 
committee. 
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This issue of Current Science contains also a 
number of valuable scientific articles. Of especial 
interest is that by S. Rangaswami and M. Sreenivasaya 
on the disease of sandal. The discovery, that this 
•disease is insect borne, has resulted from research 
work in which the biochemists of the Indian Institute 
of Science, Bangalore, and the entomologists of the 
Forest Research Institute, Dehra Dun, have been 
prominent. This' investigation provides an excellent . 
■example of the value of well -organised team work, 
and it should result in the control and the gradual 
elimination of this disease from the Madras and 
Mysore forests. W^e congratulate the editor and his 
collaborators on the high measure of success achieved 
by Current Science and we note with pleasure that 
in future the Journal is to appear fortnightly instead 
of monthly. 

Hittite Art 

A BBPBBSENTATION of a bull in silver from recent 
excavations in Anatolia, and described as the most 
important work of art of Hittite origin yet dis- 
covered, is to be exhibited at the forthcoming 
Antique Dealers Fair to be held at Grosvenor House, 
London, W.l. The figure is seven inches high, and 
is mounted on bronze and inlaid with gold. It is 
dated tentatively at the third millennium b.c. As 
an evidence of high artistic culture, it is without 
parallel among Hittite antiquities. An obvious 
comparison with Sumerian bulls from Ur is sug- 
gested. To this, reference is made by Prof. Ernst 
Herzfeld, whose authority on Hittite objects is 
xinquestionable. In an interview with a repre- 
sentative of The Times, which appears in the issue 
of September 16, he discusses the affinities of the 
Hittite bull with other finds from Anatolia and else- 
where, mentioning in particular the figui'ines from 
mounds in south Russia and the Caucasus, of which 
the best known are in the Hermitage Museim, and 
a terra-cotta bull {Bos primigeniics) from Nihawand 
in his own collectior, which belongs to the Early 
Bronze Age of the third millennium b.c. Prof. 
Herzfeld also directs attention to the principle, 
important in discussion of the qualities and charac- 
teristics of art in the ancient East, and of a relevance 
here, which will be immediately apparent to archae- 
ologists, that down to Achsemenid times verisirnilitude 
in line is frequently sacrificed to an artistic con- 
vention in attitude, which assimilates one species to 
another. This is apparent in this example in the 
manner in which the legs of a bull are represented in 
an attitude essentially capriform. It is thus evident 
that even at the early date to which this bull is 
assigned, an art, Hittite in all essentials, already 
conformed to a generalised eastern convention. 

Fen Drainage Problems 

In view of the contiguity of the fen district to 
the locality of the Norwich meeting of the British 
Association, the presentation at the meeting of a 
paper on problems in fen drainage was appropriate. 
Major R. G. Clark, the writer of the paper, pointed 
out that there is an estimated total of 1,279,000 acres 
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of fenland and lowland in England and Wales pro- 
tected by artificial works from inundation by the sea 
flooding from the rivers conducting the surplus 
ter to the sea, and that the Bedford Level, which 
tends into the counties of Cambridgeshire, Norfolk, 
TT.in+inffdonshire, Isle of Ely and other counties, 
eomnris^ 836,000 acres of fenland. The Bed- 

ford Level is traversed by the Bivers Nene and Ouse 
which serve to subdivide it into the North, Middle 

Tnd South Levels. 

works in this district date back to 
about when Cornelius Vermuyden, the cele- 

f ,1 putch engineer, was commissioned to convert 
the Level area into ‘summer lands’, which he did 
b\r constructing various harrier banks, new cuts, etc. 

TT appears, however, to have allowed insufficiently 
f the shrinkage of the newly-protected land, mainly 
oomnosed of peat, in illustration of which, a photo- 
auh was shown of a column at Whittlesea Mere, 
Sp top of which marks the original level of the 
round when drained in 1861 and now stands 11 ft. 
jt. The paper described the means adopted 
to°'Droduce evacuation of the water, and instanced 
the^modern pumping installation at St. Germans 
^onsisting of three oil-driven units of the Premier- 
LossleV horizontal vis-d,-iiis type, each of 1,000 b.h.p., 
■nled through reduction gears to a horizontal 
centrifugal pump constructed by Messrs. Gwynne’s 
Pumps, capacity of each pmnp varying 

f ml 000 to 300 tons per minute according to tidal 
*'*nditions. Mentioning that the Middle Level Board 
hL spent more than half a million sterling on new 
orks and maintenance during the past twelve years, 
Maior Clark concluded with the affirmation that, in 
f ture Sfa,te assistance will become necessary, 

. “ . ’ tflat it will be a national disaster if these 

pgig fpod-produeiag areas of fen and lowland are 
not maintained and protected. 

Meare Lake Village, 193 S 

AN exceptionally interesting find in the excavations 
f the Somersetshire Archseological and Natural 
History Society at Meare Lake Village of the present 
’ ason which ended on September 19, is that of a 
Ember substructure of a remarkable and unusual 
haracter in one of the mounds. It consists of a 
sauared arrangement of oak beams, 11^ feet in 
1 atb crossed at the angles and seemed by oak 
Tm or comer posts placed vertieaUy through the 
jtice boles. The arrangement was almost squarts, 
area enclosed by the timbers being fifty-three 
aje feet. The inner area was crossed by one large 
k beam ; and poles of alder and silver birch laid 
in parallel order in both directions rmder the oak 
l*\rosPombia6d to form a raft-like structure. The 
Lifer rectangular building on this structure would 
near, judging from the position of piles around the 
to have been superseded by the more usual 
dwelling, of which the superimposed hearths 
e found in the position and relation in which 
Iw were to be expected. A somewhat similar square 
E her structure was found in the west village some 
ars ago, and traces of rectangular hnts were found 
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at five points, though not in sttu,' in the Glastonbury^ 
Lake Village. From the range of finds in the area of 
excavation of the present season, it is evident that 
this quarter of the village was a centre for weaving. 
Weaving combs, bobbings, needles of bone and no 
less than twenty -four spindle whorls were found. 
Among other objects were an iron dagger with 
bronze fittings, bronze finger rings, yellow paste 
beads, three spurs of fighting cocks, linked bronze 
wire and two ‘cheek -pieces’ of horses’ bridle bits. 
Among the finds from the excavations of this and 
previous seasons, to b© exhibited in the new Wyndham 
Galleries of the Somerset County Museum at Taunton, 
is a mounted set of the spikelets and grains of 
Triticum. dicoomm found at Meare, with a set of its 
modern counterpart by its side. These have been 
prepared by Sir Rowland Biffen. 

Spanish Influence on Progress of Medicine 

On the occasion of the International Congress of 
the History of Medicine, to be held at Madrid on 
September 23-29, the Wellcome Research Institution 
has issued a booklet illustrating Spain’s contribution 
to medical science from the earliest times down to 
the discovery of cinchona in the seventeenth century. 
After alluding to Spanish contacts with former 
civilisations such as those of the Phcenicians, 
Carthaginians, Greeks, Romans and Visigoths, the 
work deals with the Hispano -Moresque Renaissance, 
which was remarkable for the foimdation of schools 
of medicine and pharmacy and the establishment of 
hospitals, some of which were equipped with large 
libraries, as well as for the appearance of eminent 
medical men, including Alfoucasis, the author of a 
great medico-chimrgical treatise which remained 
the leading textbook until the time of William of 
Saliceto (1275), Avenzoar, the greatest of the 
Hispano -Moresque physicians, and Maimonides, the 
Hispano -Jewish philosopher and physician, the 
octocentenary of whose birth has recently been 
celebrated. During the sixteenth and seventeenth 
centuries a large number of hospitals w^ere founded 
in different parts of Spain, especially at Barcelona, 
Granada, Malaga and Madrid. The outstanding 
medical personalities of the sixteenth century in 
Spain were NicoHs Monardes, of Seville, whose 
private museum of natural objects was one of the 
earliest, if not the first, in Spain ; Francisco Hernandez, 
physician to Philip II and author of a monumental 
work on the natural history of Mexico; and Andres 
Laguna, physician to Charles V and Pope Julian III 
and professor at the University of AlcaM de Henares, 
where Cardinal Ximenes the founder had endowed 
six professorships of medicine and two of anatomy 
and surgery . The booklet is illustrated by facsimiles 
of pages from Spanish medical works, portraits of 
Spanish doctors and views of the old hospitals. 

Snake Bite in the United States of America 

In 1908, Prentiss Willson gathered reports of 740 
bites by poisonous snakes covering a period of almost 
a century. That result gave an entirely false idea 


of the prevalence of snake-bite in the United States, 
for Dr. T. S. Githens now, records 2.376 eases wisich 
have come to his notice during the past eight years, 
and estimates that there may be 1,500-2,000 ease-: 
each year {Scientific Monthly, August 1935, p. PiSi. 

■ It may be, also, that the number of snakes is in- 
creasing, for when wilderness is commuted into farm 
land, small rodents increase greatly in iinmb«a\ and 
these form the mainstay .of the snakes’ diet. The 
. danger to health varies most with tlie amount of 
venom injected, and this is closely relatt‘d to the 
size of the snake involved, so that the most dangt'rous 
species are the large Florida and Texan diamond- 
backs. ■ The only local measure having any real value 
is the application of a moderately tight tourniquet, 
associated' with free incision of the site of the bite 
and the swollen area and persistent use of suction. 
But the mainstay of treatment is the use of adequate 
doses of antivenuin, a specific staaim effect i\i:‘ ttgain st 
the bites of North American vipers, vliich has rediiced 
the mortality rate from 14*3 to 3*7 per ceni. Of tlie 
72 persons who died in spite of serum treatment, 
25 were near death wdicm the senun was first given, 
and in 6 other cases death was dut‘ to gangrtate 
resulting from too tight tourniquets ; inoi't* thaii half 
were children less than fourteen yea.rs of age. 

The Voyage of Peter Mundy 

In the Proceedings of the Linnen-H Society of London, 
Session 1934-35, Part 2, Mr. N. B. Kinncw and Mr. 
F. G. ■ Fraser direct ' attention to tho nanarkahle 
journals and zoological notes from the voyage of 
Peter Mundy, 1855-56. Sonn^ very etever sktd'ches 
are reproduced showing a remarkable \i mi city, 
and his notes show that he was a careful obser\'er. 
Three volumes of his travels have aireatiy boon 
published by the Hakluyt Society ; the fourth anrl 
final volume is being edited by !Miss Anstey, who 
assisted the late Sir Richard Ti^mplo vith tlio 
earlier volumes. The running bird from Asi*en- 
sion Island illustrated which “can ncilher il\’ nm* 
swimme” is kkmtified as a rail, now ('xtinct, atid ihv 
strange seal-like creature from St. Hclt'iia i.-- tlought 
to be a sea elephant, which, although neMo* nM‘ord«Hl 
from- so far north, is a very strong swimmer, and it is 
apparently just possible that one* (‘t>uUi laive reaclu‘d 
this island. The third picture rej)res(‘]iUs a whale, 
identified by Mr. Fraser as an adult Atlantic* right 
whale. Mundy’s description of the fcH'dijig mcMdumisiu 
is stated to be quite correct, and lic.^ is probaiilv oin* 
of the first to have given a true account of this. 

Zoological Gardens of Travancore 

It is .-not easy to realise what great efforts are 
being made in all parts of the Empire for the interc\st 
and instruction of the people in , matters of natural 
history. The Zoological Section of the Pubiic Gardens 
at Trivandrum contained last year (“the year 1109 
M.B.”)-149'mammals, 225- birds, 26 reptiles and 20 
fishes ; and the growing .popularity of the institution 
was indicated by an increase in -the number of visitors 
to 462,566 from the 302,425 -of the preceding year. 
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Extensive improvements were carried out, including 
the building of a new aviary, the extension of the 
carnivora house, and an open arena for lions and 
tigers. And “all the members of the menial staff of 
the three Sections were provided with suitable uni- 
forms, for the first time, with suggestive badges for 
the respective groups ; and the whole staff looks 
exceedingly smart when thus arrayed on ceremonial 
and festive occasions. . . . The year 1109 was one 
of the most progressive in the annals of the institu- 
tion, and has marked an important land mark in 
the various stages of its development for years.’’ 
(Administration Report to the Government of His 
Higimess the Maha Raja of Travancore, 1109 m.b.) 

Marine Biology in ^ Ceylon . 

The administrative report for 1934 of the marine 
biologist of Ceylon, Mr. A. H. Malpas, shows that as 
the results of restricted inspections by dredging of the 
pearl banks there were no spatfalls in the northern 
paars and Cheval paars. A certain number of second 
and third year oysters were, however, present, but not 
in sufficient quantities to offer a prospect of immediate 
fisheries, although if conditions are favourable they 
may provide heavy spatfalls. A scheme has been 
prepared for the establishment in Colombo of a 
fisheries research station combined with an aquarium 
which is under consideration. This provides in the 
first instance for a small biological research station 
capable of being enlarged as funds are available. It 
will b© equipped with research laboratories and fresh- 
water and marine aquaria essential for fisheries 
investigation work. An aquarium will be attached, 
to which the public will be admitted. This is an 
alternative scheme to one outlined in earlier reports 
which provided for exhaustive investigations in these 
waters with a modern fishing vessel equipped with 
the latest fishing appliances in order to determine the 
lines on which the local industries could be most 
profitably developed, which the Executive Committee 
for Local Administration has definitely decided to 
abandon. Under the new scheme, the field of research 
will include investigations into life-histories and 
general bionomics of all aquatic animals of importance 
in Ceylon, into the culture of pearl and edible oysters, 
into the farming of estuaries and fresh- water fishes 
and turtle, and into the importance of various 
indigenous larvivorous fishes in relation to the sup- 
pression of tropical fevers and the breeding and 
distributing of the most active forms throughout 
Ceylon. 

Baltic Countries 

The Baltic Institute, which was founded at Torun 
in Poland in 1926 for the investigation of Polish 
and Pomeranian economic problems, has widened 
its scope in the publication of a journal entitled 
Baltic Countries, which is to appear three times a 
year at the annual cost of five dollars. The August 
number contains more than a dozen articles, aU in 
English, on various aspects— -geographical, economic 
and historical— of Sweden, Finland, Denmark, Estonia 
and other Baltic lands. Russia and Germany are 


excluded from the scope of the review. The editorial 
committee of twelve is drawn from the imiversities 
of Baltic and Scandinavian countries, England and 
the United States. A supplement to the issue contains 
the first instalment of the proposed Baltic Year Book 
which gives the usual statistical tables. This is to 
be completed in four issues, and then published 
separately. Baltic Countries promises to be a useful 
addition to geographical and economic journals, 

Religious Broadcasting at the Eucharistic Congress 
The broadcasting of the services at the Inter- 
national Eucharistic Congress of World Catholicism 
at Buenos Aires in October 1934 to the largest and 
most widely diffused religious congregation in history 
was made possible by the radio telephone. On the 
closing day, October 14, the Pope, Pius XI, speaking 
into a microphone on his desk at the Vatican, gave 
the concluding message not only to a million wor- 
shippers kneeling in the streets of the Argentine 
capital, but also, by means of retransmissions from 
Buenos Aires to broadcasting stations on three 
continents, to a very considerable proportion of 
the clergy and laity throughout the world. In 
Electrical Communication of July, two papers 
describe the broadcasting arrangements and the 
radio telephone system which rendered possible this 
world-wide service. No longer are the delegates to 
these international congresses crowded together in a 
cathedral with straining ears. Walls or park boun- 
daries or national frontiers or even oceans now offer 
no restrictions. Without wireless, the management 
of the large crowds drawn from a metropolitan area 
having nearly three million inhabitants would have 
presented almost insuperable difficulties. Chile, 
Peru and Colombia were linked up by transcontin- 
ental land lines and Uruguay by a subfluvial cable. 
The able and willing co-operation of the Government 
telephone departments of many of the leading 
countries in the world ensured the success of the 
international broadcasts. 

Industrial Power in Great Britain 

At the National Electrical Convention held at 
Bournemouth on June 3--8, a paper on industrial 
power supply was read by P. Forrest, H. Hobson and 
G. Taite. They examine very thoroughly the depen- 
dence of Great Britain upon her manufacturing 
industries and how much mechanical and electrical 
power they take. Although widely extended use is 
being made by industry of the public electric supply 
services, a still wider use is advocated, as it has a 
cumulative effect upon economy of production, and 
many of the existing mechanical power plants are 
not economical. The introduction of labour-saving 
devices has proceeded more slowly in Great Britain 
than elsewhere ; mass production methods also are 
much more widely applied in the United States and 
Germany. Compared with her principal competitors, 
there is a relative deficiency in the total power 
equipment per wage earner of Britain. This deficiency 
is partly due to the nature of British industries, which 
demand a greater proportion of hand processes, and 
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in part to their earlier and more gradual development. 
The percentage of workers engaged in manufacture 
is appreciably higher in Britain than in the United 
States, 'France or Germany., The total horse-power 
has advanced from 1 1 horse-power per wage earner 
in 1907 to 2-81 per operative in 1930. Taking the 
average price of coal and electric power to be 100 in 
1922, their prices fell to 75 and 59 in 1932. The 
advent of the Grid has enabled great reductions in 
capital cost owing to the use of much larger dynamos. 
In 1934, the average size oi machine ordered was 
40,000 kilowatts, which is four times the average size 
of a generating station in 1926. Examples are given 
showing how the Grid is leading to the decentralisa- 
tion of inciustry. 

Progress of Welding 

The new Institute of Welding founded this year 
amalgamates the two organisations formerly known 
as the Institution of Welding Engineers and the 
British Advisory Welding Coimcil. An abstract of 
the address of the new president. Sir Alexander Gibb, 
to the Institute appears in the British Engineers'* 
Export Journal for July. It is pointed out that, on 
the Continent, there are many buildings more than 
tw^elve stories high constructed by welding. In Great 
Britain the entertainment hall at Bexhill is the first 
large building in which welding was used. Several 
ail-welded ships have been constructed, and have 
proved very successful in everyday use. In most 
ships, including destroyers and eniisers, bulkheads 
and strength decks are welded. Welded under- 
frames will be used for the Silver Jubilee train which 
wdll run from London to Newcastle (268 miles) in 
less than four hours — necessitating long stretches at 
more than 100 miles an hour. In the United States, 
the Burlington Zephyr diesel high-speed train, built 
of welded stainless steel, attains a speed of 100 miles 
an hour in its daily service between Kansas City and 
Lincoln, doing the 251 miles in four hours. In the 
electrical industry , practically all the largest machines 
are now fabricated by electric welding. In hydro- 
electric development, welded high-pressure pipe lines 
are the standard practice. Many bridges have been 
constructed in this way. In Belgium two dozen 
truss bridges are being built over the Albert Canal, 
some of the spans being 250 feet long. In Germany 
more than two hundred railway bridges have been 
built with spans up to 170 feet, and road bridges 
with spans of 300 feet. 

Norman Lockyer Observatory 

The second edition of the Handbook of the Norman 
Lockyer Observatory (Sidmouth : Norman Lockyer 
Observatory. 6d.), compiled by Dr. W. J. S. 
Lockyer, director of the Observatory, is dedicated 
to the late Miss "Winifred Lockyer who imtil her 
<leath in July 1934 voluntarily acted as assistant 
secretary and librarian. The handbook refers warmly 
to her willing and cheerful service, and to her many 
generous gifts. The beginnings of the Observatory 
date from 1912, shortly after the retirement of Sir 
Norman Lockyer from the Solar Physics Observatory 


at '■ South . Kensington, and the traiisforonce of that 
Observatory to Cambridge. To.' promote its develop- 
ment, the Observatory in 1916 was formed into a 
Corporation. The Observatory was originally known 
as ‘The Hill Observatory’, but in 1921 the Coiiiieii 
of the Corporation changed its name to that v'hich 
it now bears as a fitting reminder of its founder’s 
eminence in astrophysics. ■ .The principal instruments 
are the 12-in. MeClean telescope, the lO-iii. Kensington 
telescope and the ' M.ond , photographic equtdorial. 
The first two are devoted to astrophysical probletns 

the study of B-type stars whieli exhibit emission 

lines in their spectra, and, the determination of 
spectroscopic parallaxes (of which more than 2,0110 
have been measured .' up to ' date) form the main 
investigations. The third instrument, presented to 
the Observatory by Sir Robert Mond four years ago. 
consists of a battery of four short-focus telescopt-s 
designed for photograpbing large regions of tlio sk\'. 
Of the history of the Observatory and its programme 
of work, the Handbook gives an interesting account, 
and it is well illustrated with photograplis. 

Mining Electrical Engineering 
At the annual conference of the Association of 
Mining Electrical Engineers held in Nottingliam last 
July, suggestive comments were made on the direc- 
tions in which engineering progress could be most 
helpful in mining. During recent years, notable^ 
advances have been made in developing safet>' 
lamps, flameproof switchgear of all kinds and signal- 
ling. In the latter department, experiments between 
the surface of the ground and the workings under- 
neath have been made with a fair amount of success 
by means of wireless, but sub-surface radio still 
remains a possibility of the future. In his presidential 
address, .Mr. A., W. Williams, whilst admitting the 
progress that has been made, urged that they must 
never be content with the present degree of ei!ieiene;vu 
Engineers at the present time pay special attention 
to standardisation. Practically every c‘ommodit\' 
used in connexion with electrical apparatus is eitlH-‘r 
standardised or is being studied with thai. (^nd in 
view. He fears that this tendency will rdard (‘fri.)rrs 
to further research in the directions of safety and 
efficiency, -and tends to put a check on indi\ddual 
initiative and investigation. Mr. Williams does not 
approve of some of the devices introduced to control 
apparatus at a distance, for they cannot always hr 
trusted to work satisfactorily ; they make for 
in some ways, but increase the risks in others. From 
the mining engineer’s point of view, they olfer few, 
if any, compensating ' advantages by ine.reas.mg the 
efficiency of coal production. 

Destructive Earthquakes in 1934 

In the last two numbers of the 3faMriaux pour 
VEtude des Oalamitis (79-84, 152-155; 1935), M. 

Charles Bois has given a list of 54 destructive earth- 
quakes that occurred during the year 1934. The only 
great earthquake of the series was that of northern 
Bihar on January 15, Three others, one in China 
and two ■ in ' Mexico, may have reached the highest 
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of Prof. Milne’s three degrees of intensity. The 

most remarkable feature of the year was, however, 
the occurrence of only one semi -destructive shock 
in each of such well-known seismic regions as Italy, 
Greece, Japan, the Philippines, California and New 
Zealand. The total number of lives lost was unusually 
small, in Bihar about 2,000, and in all the rest, 
according to M. Bois, the total is' only 39. 

Animal Welfare ' 

The third “Animal Year Book”, published' by the 
University of London Animal Welfare Society (price 
2s. 6d.), contains a variety of articles of interest : to 
naturalists. Most important of . these are A. H. 'B. 
Klrkman’s accoimt . of wheies and whaling ; a 
summing up of the state of affairs in regard to oil 
pollution of coastal waters by J. McMath and L. ' 
Parker ; and a, symposium in which- correspondents 
in different lands abroad give surmiiaries of their own 
country’s legislative and other efforts for the pro- 
tection, of animals. The hon. editor is Dr. C. M. 
Knight,.:. 

Science in Hong-Kong and South China 
The first number of a new volume (4) of the Hong- 
kong Naturalist (May 1935) carries on the tradition 
of its predecessors in offering articles dealing with 
many different aspects of scientific knowledge. An 
excellent account of stone rings and their manu- 
facture, and the first of a series of articles on the 
legends and stories of the New Territories are of 
arehseological interest ; and the curious Chinese habit 
of eating melon -seeds is described and discussed 
historically. The pipe-fishes and their relatives con- 
tinue the synopsis of Chinese fishes, and the series 
on the birds and the orchids of Hong-Kong are 
continued. 

Key to British Trees and Shrubs 

A USEFUL key to British trees and shrubs has 
recentty been compiled by C. T. Prime and ; R. J.. 
Deacoek (Cambridge : W. Heffer and Sons, Ltd., 1.?.). 
The key is divided into two sections, the first giving 
the summer diagnostic features (chiefly the leaves), 
and the latter the wdnter features. The key is 
arranged in a simple flora style, and should not give 
rise to any difficulty. There are 57 diagrams. Un- 
fortunately these are in very rough outline, and in 
many cases will not help in identification ; this applies 
especially to the diagrams of winter twigs. More 
detail is not only desirable, but also essential, if these 
illustrations are to carry out their intended function. 
The price is high .for, a pamphlet of 39 pages. 

Canadian Minerals 

A USEFUL publication is “The Canadian Mineral 
Industry in 1934” published by the Department of 
Mines, Ottawa. It gives in alphabetical order, for a 
score of metals and some thirty minerals, details of 
occurrence, production and trade as regards Canada. 
Details are given also of important developments and 
prospective sources of further supply within the 


Dominion. The volume provides in a convenient 
form a complete survey of Canadian mineral resoui’ces 
and also authoritative figures. 

Announcements 

M. Alfred Lacroix, perpetual secretary of the 
French Academy of Sciences and professor at the 
Museum of Natural History , Paris, has been nominated 
Grand Officer of the Legion, ,of Honour. , , 

The tercentenary of the university of Budapest 
founded by Peter Pazmany .in 1635 will be celebrated ■ 
at Budapest on September 27-29, when the following,: 
among others, will receive the title of doctor Aonow. 
catisa . ; Sir Frederick Gowland' Hopkins, Sir Charles '' 
Sherrington, Prof. Ludwig Aschoff, of Freibiirg to 
B reisgau, Dr. G. Roussy , ' dean of the medical ,faoulty ' , 
in the University of ,,Paris, and Prof. Anton von. 
,E,iselberg of Vienna. 

The foilowung have recently been elected honorary , 
members of the German R5ntgen Society ,:,' Dr. 
Antoine Beclere ,of Paris, ■ Prof. Rudolf Jaksch- ■ 
Wartenhorst of . Prague, Mr. A. Charles Thurston 
Holland of Liverpool, Dr. J. M. Woodburn Morison 
of London, and Dr. Pf abler of Philadelphia. 

The International Society of Medical Hydrology 
will hold its annual meeting in Brussels and Ostend 
on October 12—17, when the following subjects will 
be discussed : the action of carbon dioxide on the 
peripheral circulation, the therapeutic action of mud 
baths, and the therapeutic action of a sea climate. 
The first two subjects will be discussed in Brussels 
on October 13-14 and the third at Ostend. The 
intervening days will be spent on a visit to Mordorp 
and Spa. Further information can be obtained from 
the Secretary of the International Society of Medical 
Hydrology, 100 Kingsway, W.0.2. 


A.BPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned ; 

A lecturer in agricultural botany in the Edinburgh 
and East of Scotland College of Agriculture— The' 
Secretary (Sept. 25). 

An entomologist ' . in the ' Horticultural Research 
Station of the University of Cambridge— The Secre- 
tary, School of Agriculture, Cambridge (Sept. 25), 

A part-time demonstrator' in zooffigy . in ,th 0 Uni- 
versity of Manchester— The Registrar (Sept. 26). 

Junior assistant in the Directorate of Ballistics 
Research — ^The Chief Superintendent, Research De- 
partment, 'Royal Arsenal, S.E.l ,'(Oct. 3). , 

A, research assistant . in, , the Mathematics, , Depart- 
ment of the Imperial College of Science and 
Technology — -The Secretary (Oct. 4). ^ 

A curator of the Department of Archaeology and 
History, and a curator of the Departments of ,Ethno-,' 
logy,. and Ceramics in, the Art Galleries of Glasgow— 
The Subscriber, City. Chambers, Glasgow (Oct. 15). 

A lecturer in structural engineering and mechanics 
in the Borough Polytechnic, Borough Road, London, 
S.E. 1 — 'The Principal 
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Letters to the Editor 


The Editor does not hold himself °wm°the 

He cannot undertake to return, or to corre ^ ‘ u fakcn of anofu/moas commufrications, 

vntendedforthiBorany^o^^^^ honoUce^stuLenoJanon^ 

■: NOTES OK POINTS IK SOME OF THIS WEEK’S LETTEBS APPEAR OK 1 . 4ol. 

COBBESPOKBEKTS ABE INVITED TO ' ATTACH SIMILAR BHMMABIES- TO THEIR COMMUKK AI lOKS. 


Precursors of Coprosterol and the Bile Acids in the 
Animal Organism 

The ti’ansformation of cholesterol into coprosterol 
in its passage through the body involves a 
of the Cs : Cg double bond, and a transition from the 
alloGhoUnm- to the cholanic-ring system. Although 
it is established that the bacterial flora of the intestme 
is concerned in the reduction process, the mechanism 
by which the stereochemical change is brought about 
is unknown. A clue was afforded by a study of the 
properties of cholestene-S : 4-diol, a primary oxida- 
tion product which is formed under various conditions 
of mild oxidation from cholesterol, and is also a 
constituent of the resinous product called oxy- 
cholesterorh Being an a-glycol, this substance 
easily rearranges by loss of water into the correspond- 
ing ketone, that is", cholestenone. Since cholestenone 
( = coprostenone) yields coprostanone on reduction, 
which in turn is reducible to coprosterol (= copro- 
stanol) and ep^-coprosteroFj®, we formed the work- 
ing hypothesis that the reactive primary oxidation 
product, cholestene-diol, may play a role in cholesterol 
metabolism, giving rise to the formation of chole- 
stenone as an intermediary product. On this assump- 
tion, cholestenone and coprostanone, and not 
cholesterol itself, are the immediate precursors ^ of 
coprosterol which is formed from them in the intestine 
by bacterial reduction. Further, an explanation is 
afforded for the origin of the epi-hydroxycholane 
system in lithocholic acid (and the other bile acids ?)*, 
which may be derived from -coprosterol by 
oxidative cleavage of the side chain with loss of 
acetone. 

On subjecting this hypothesis to experimental test 
by means of feeding experiments on animals, we 
found that the addition of cholestenone to various 
diets poor in cholesterol gave rise to a large increase 
in the excretion of faecal coprosterol. This increase 
did not, however, account for the whole of the 
ingested cholestenone, and since only a small amount 
w^as excreted michanged, it is possible that the 
remainder may have been converted into bile acids. 
This question, as well as the action of intestinal 
bacteria on cholestenone, is being further investigated. 

It may be pointed out that a similar mechanism 
may underlie the metabolic processes leading from 
cholesterol to certain sexual hormones (progesterone, 
androsterone) which contain either a keto group or 
an epimerised hydroxyl at C3. 

O. Rosekheim. 

T. A, Webster. 

National Institute for Medical Research, 

N.W.3. 

Sept. 5. 

^ Bosenlieim and Starling, Chem. and Ind,, 5S, 1056 ; 1933. 

“ Grasstiof, Z. phmiol. Chem., 225, 197 ; 1934. 

=* Biizicka, Brungger, Eiclientoergcr and Meyer, Melv. Chim. Ada, 
17, 1407; 1934. 

* Kiizicka and Goldberg, MeU. Ohim. Aeta, 18, 668 ; 1935. 


Statistical Tests 

Ik a letter to Nature of August 24, Prof. Karl 
Pearson states : “From my point of view, the tasts 
are used to ascertain whether a reasonable gmfkiahon 
curve has been achieved, not to assert whether one 
or another hypothessis is true or false. ^ 

This assertion must come as a siirpnst‘ to iiiaiiv 
who are familiar with Prof. Pearson V writings. It 
should not, however, be permitted to divert at 
from the points raised in ^Ir. Buehanan-W «3lIaston ^ 
letter of August 3, for w’ha.tex'ta* ma\' iuive boon 
Prof. Pearson’s original intention in introdiieing tlu'^ 
term “goodness of fit’, and m pubiishiiiu a tphle cd 
the distribution of X- (the theoreti(*al foim of which 
had been previously determined by Beiniert in 1875), 
it is certain that the interest, of statistical tests for 
scientihe workers d(‘pends entirely from their uh? ui 
rejecting hypotheses wdiieh ar(^ thi'reby judged to be 

incompatible with the observations. 

It is certain, too, from many passages which could 
be cited from Prof. Pearson’s own writings, tiiat he 
has himself used the X® test, not only in eonnexitai 
with the graduation of frequency curves, but also 
as a means of testing the truth of theories or hy]>o- 
theses. As one example,! may mention an iippeiidix 
■ of five pages entitled “On the Test of Goodness of 
Fit of Observation to Theory in Meiideiian Experi- 
ments” (Biometrica, 9, pp, 309-314). In this paper 
he insists very clearly, and quite in accordance with, 

' modern usage, taking the extreme case P = 0, tliat 
either the theory or the observations must be rejected. 

Mr. Buchanan- Wollaston’s point that tlie X; test, 
like the other tests of significance, is cogent for the 
■■ rejection ■ of hypotheses, but, in tlu‘ opposite ease, 
by no means cogent for their ac<'eptaiu*e, deseia-cs^ 
to be widely ayiprcciati'd. For the iogi«‘a! fallacy oi 
believing that a hypotiiesis has been pi'oveii to he 
true, merely because it is not «*,ontradieted by ihe^ 
available factsthas no more right to insiiuia-te itsc*!!* 
in statistical than in other kinds of scit*ntifi<‘ I'easoii- 
ing, ■■'■■Yet it does so only too frequently. liidetMl, 
the “error of accepting an hypothesis wiien it is 
false” has been specially namt^l by some writers 
“errors of the second kind”. It would, lliorefore, 
add greatly to the clarity wdth which the tests of 
significance are regarded if it were generally iindtu'- 
stood that tests of significance, 'when used acciii'ately, 
are capable of rejecting or invalidating hy})otlu‘st‘S, 
in so far as these are contradicted ])>' the data ; but 
that they are never capable of establishing them as 
certainly true. In fact that “errors of the second 
kind” are committed only by those who, mis- 
understand the nature and: application of tests of 
significance. 

, B, A. Fisher. 

Galton Laboratory, 

University College, 

London, W.C.l. 
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South and East African Stone Age Typology 

Two separate communications^j^ this year on the 
£i.rch£eology of South Africa bear indirectly on Bast 
African problems now being investigated in Uganda 
^Q^this expedition. 

n the first, Prof. Dreyer directs attention to the 
(ilarity that exists, in his opinion, between certain 
^Tnan skulls f und in association with implements 
|.fh Early Bay type, and those 'of Kanjera, , 

inya. From the fact that these relics came from 
base of a superficial black layer, he draws the 
^mclusion that they are of post-Pleistocene age. 
cblow the black layer is a red sand deposit which 
b)ntains Late Stellenbosch implements (Acheulean 
f-tm Levalloisian) with which, in a shelter. Prof. 

greyer has also had the good fortune to find human 
y^'^mains. He makes the dubious assumption that if 
I > Ve regard the Middle Stellenbosch as being the 
|/ iulture of the same people “we at last come to the 
I :;.|man] more or less contemporaneous with Leakey’s 
' f^anjera man”. 

The uncertainty of the association of the Kanjera 
fragments® with the Chellean tools found in the same 
.rea precludes discussion of the relative ages of 
’hese two sets of human remains ; but as Prof. Dreyer 
suggests that owing to the thickness of the beds at 
rCanjera, Leakey may have over-estimated their age, 
|t should be noted that the East African Chellean 
Forms part of a very long evolutionary sequence and 
hat no late dating will satisfy the period of time 
|quired. Moreover, Middle Stellenbosch is not the 
^me stage as the Chellean found at Kanjera, but 
Veral stages later. Actually, it is more akin to the 
|ast African Early Acheulean. In Uganda this stage 
harks the beginning of a large-core technique for the 
|oanufacture of conps de poing and cleavers, and many 
of the finished implements have inclined platforms 
/ery like the Ciaetonian, and simply due to the same 
fort of core technique for the detachment of flakes. 
|tevidence is available in Uganda which suggests the 
)resence here of a large flake culture, separate from, 
mt contemporary with, the Chellean. 

In the second communication, Prof, van Kiet Lowe 
gain directs attention to the use of a prepared core 
ichnique for the production of large flakes, after - 
ards trimmed into handaxes and cleavers of Upper 
Stellenbosch age, and deals, let us hope, the final 
blow to the Victoria West Mystery. 

In Uganda, geological proof of the date of the Early 
Acheulean is more or less settled, and shows that the 
industry had begun when the Intrapluvial in Pluvial 
y. 11 (Wayland) started, and is the same as the stage 
near the top of the red Bed III, at Oldoway, which 
similarly’ marks the climatic break. This oscillation 
nay be 'iquated with that between the Kamasian 
And Gambiian pluvials— the evidence being based on 
the succession of types following the Early Acheulean 
in Kenya, at Oldoway and in Uganda. 

Owing to the fact that the Upper Stellenbosch is 
followed by Lower Fauresmith ( Late Acheulean cum 
, Old Levalloisian), whereas hi East Africa the Early 
Acheulean is followed by several stages which are, 

, at first, free from Levalloisian influence, - one is 
. ‘ inclined to think that the presence of a core and flake 
technique in a coup de poing milieu of early date is 
not necessarily evidence of the appearance of proto - 
Levalloisian, but rather due to the tardy borrowing 
of a Clacton or other early flake technique, which was 
especially suited to the production of cleavers. 

In East Africa, as in South Africa, the earliest 


appearance of the true Levalloisian (with tortoise 
cores and faceted striking platforms) as a con- 
temporary of a coup de poing group was in Upper 
Acheulean times. 

T. P. 'O’Brikn. 

African Prehistoric Research Expedition, 
c/o Standard Bank of South Africa, Ltd., 

Kampala, Uganda. 

1 Natuee, 135, 620, April 20, 1935. 

2 Nature, 186, 63, July 13, 1935. 

“Nature, 185, 371, March 9, 1935. 


Emission of Positrons from a Thorium- Active 
Deposit 

Using the magnetic focusing method, we have 
investigated the energy distribution of the positrons 
emitted by a source of thorium -active deposit. The 
positrons were registered by counting the coincidences 
they produce in two Geiger -Muller counters^. The 
source from which the positron emission was observed 
was an aluminium strip 10 {x thick activated with 
thorium B d- C. The total number of positrons was 
about 0 •02-0 *03 per cent of the number of p -particles 
from thorium C -f C''. 



1500 e-kV 


Chadwick, Blackett and Occhialini® inserted a 
weak preparation of thorium -active deposit in a 
cloud chamber, and observed a few (24) positron 
tracks issuing from the source. According to their 
data, the number of positrons was nearly 1 per cent 
of the number of p-particles, about 50 times the ratio 
we find in our experiments, but their statistical 
error was large. We have also compared the number 
of positrons emitted by the source with the number 
obtained by the process of materialisation of y-rays 
from thorium C'''. In this experiment the same source 
was surrounded by a lead shield 3 nim. thick ; in 
this case the number of positrons measured was 
four to five times greater than with the source 
uncovered. In Pig. 1, curve I, the energy distribution 
curve of positrons emitted by the thorium-active 
deposit is given. For each point on this curve about 
1,500 particles were counted, the statistical error 
being thus not greater than 3 per cent. The very 
abrupt fall of this curve near the end of the spectrum 
corresponding to the energy /iv — 2mc® should he 
noticed. For comparison, we give a jiositron dis- 
tribution curve, II, obtained by irradiating a lead 
strip 25 g thick by the y-rays from thorium C/'. 
The asymmetry of this curve shows very clearly the 
effect of the nuclear field on the positive charge of 
the positron. 


476 


NATURE 


September 21 , 1935 


Tho very abrapt fall of the curve near the end of 

the spectrum {hv — 2 mc®) in the case of positrons 
from a thorium -active deposit is in good agreement 
with the theory of interna! conversion of y-mys on 
negative levels, worked out by Hulme and Jaeger®. 
In Fig. 1, curve III shows the theoretical curve for 
the conversion of the y-line = 2,620 ekv.) accord- 
ing to Hulme and Jaeger. The remaining portion 
(IV) of curve I, as we have already suggested in a 
similar connexion in the case of radium C, is probably 
to be ascribed to the effect of the (B -radiation. If we 
separate in this way the effect of the y -rays, we 
obtain for the probability of the internal conversion 
of the y-rays of thorium C^' about 4*5--5*5 x 10”'^, 
close to the theoretical value of 4*6 x 10“^ given by 
Hulme and Jaeger. The remaining number of 
positrons, which we ascribe to the effect of [B-radiation, 
amounts to about one positron per 1 x 10^ dis- 
integrating atoms of thorium C and C". More accurate 
measurements with radium C showed that for the 
positron yield a value of 0*02“0*03 is to be accepted. 

A. I. Alichanow. 

A. I. Alichanian. 

M. S. Kosodaew. 

Physico -Technical Institute, 

Leningrad. 

June 16. 

^ A. I. Alichanow xmd M. S, Kosodaew, Z. Phys,, B, 90 , 249 ; 1934. 

® J. Chadwick, P. M. S, Blackett and G. P. S. Occhialini, Ptoc. Roy. 
Soc., A, 144, 235 ; 1934. 

=» J. 0. Jaeger and H. 11. Hulme, Proc. Roy. Soc,, A, 148 , 708 ; 1935. 
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Formation of Drops in Supersaturated Vapour of 
Heavy Water 

An investigation of drop-formation in DgO vapour, 
which supersaturated by means of adiabatic 
expansion-^kb-artfiodified Wilson apparatus^ gave the 
following values of the critical degree of expansion 
{E^vjvi) for D 2 O/II 2 O mixtures, with and without 


■ Isotopic Constitution of Gold . fmm Band-Spectrt , 

: scopic Examination 
"Pboe. a. j. Dempster -has ivcenily 
■his mass-spectrographic result on the saspeeied ge 

isotopes and Aid“», using his nowl.\- (Rm-u 

positive ion source, and his results point to the m 
existence of Au***. 

For several years I have naade many exposures 
the AuH violet ’S band system in the hope , 

detecting Au'®® by this' method, using a So-pli 

■ reflecting echelon, a ciuartz Lummer plate or a 4. 
plate transmission echelon. The resolving poW| 

'should be adequate to separate the two isotope, lih 
if the ratio of Au^®® to Au^®^ existed approximafeai ■ ,ig 
in the ratio of 1 : 8*3 (or 1,: 7-0, if the atomic weig) 
is recalculated on the = 16 scale), as expec.^ 
from the accepted chemical atomic weigiit of g<, 
namely, 197*21, and also if the two AiiH moleci 
behaved normally, that is, had no appreeia 
electronic isotope effect compared with t lie 
very small vibrational plus rotational effect 
smaller than 0*05 cm.“^). On none of the plates. 
which the main line is strongly over-expose{l , has * . 

satellite been recorded, in agreement with DempstCi g;t 
result. ... ’ 3^’ 

Details of this work with photogra|>hs will ^ 
published in. the Institute’s Sciemtific Papers. ] - ■ 

Sun AO 1manishi.| . 

Institute of Physical and Chemical Resc-arch, I 

Komagome, Hongo, Tokyo. 1 

Aug. 12. ' ,i 

■ ■ I 

^ A. J. Dempster, Nature, 186, 95, July 13, 1935. 




Tabs, is the temperatiu'e of the vapour before expansion. 

From the figures, the critical supersaturation of 
DoO vapour at Tabs. = 264 was calculated to be 4*5, 
whereas the corresponding value of H 2 O was 4*8. 
The result is quantitatively not in full agreement with 
Volmer’s theory of formation of nuclei, which has 
been proved to hold good for a number of substances. 
According to ASelwood and Frost® the surface tension 
of heavy water should be 5 dynes/cm. lower than 
that of normal water, and thus after Volmer the 
critical supersaturation of DgO at Tabs. ==264 should 
,:b0 4*2. , 

This slight discrepancy might be due to an error 
in the surface tension value of heavy water (too low), 
and this point is to be further investigated. 

The large quantity of heavy water needed for the 
present investigation was provided by Norsk Hydro - 
Eloktrisk Kvjelstof A/S. 

L. Tronstad. 

H. Flood. 

Technical University of Norway, 

Trondhjem. 

! und.^H. Flood, Z. ‘phys. Chem., A, 170, 273; 1934. 

1933^* a-nd A. A. Frost, J. Amer. Chem. Soc., 65, 4335 ; 


Mechanism of Three-Carbon Tautomerism 

With the object of throwing light on thx* nicchar 
ism of three -carbon tautomerism, we have stiiditn 
the equilibration of vinylacetic and crotonie acid; 
in the presence of 1 *05 mois of sodium hydroxide 
in dilute ‘heavy water’ at 100^ C. As a eht'ck. wj 
have also examined the behaviour of butyric aeit 
under the same conditions. The isotojuc ratio in 
both the recovered solvent and the water obtained 
by combustion of the residual sodium .salts has l>eei 
determined by a flotation method accurate to on 
^part per million of density; the nec'essary purifica 
tions were carried out without loss of water, thus 
avoiding the possibility of isotopie fracd iuuat ioii. 

The results are summarised in tin* following t{d>le 
in gm. of D 2 O, calculated from the (‘xperiiuerua^ 
density values and thc‘oretical yields of s(d\ent u'u 
combustion water respecti\x4y. 

Acid 


eiiiiihiatinn watr 


Butyric 0*6533 

Crotouic 0*8704 

Vinylacetic 0*8704 


Original Final snlvcut 
solvent 

Found Uulni. Fnnnd i'ainl 

0-6542 (i-ilUiU n 

{)-86r>S 0-8704 O-tNHt-i ft 

0-8618 0-8031 rt-OOOS O-Ott' 


It 'is evident that whilst there was no deteedab 
interchange with butyric and crotonie cadds, sul 
stantial interchange occurred in the ease of \diiy 
acetic acid. The theoretical values in tin* hut< 
case (corresponding to the interchange of one atoii 
have been calculated on the assiim])tion that n 
isotopic discrimination occurs in tiie imerchanu 
reaction. This assumption is not nec('ssarily vjilk 
(cf. A. Farkas, “Orthohydrogen, Paralivdrogeu «,!id 
Heavy ^ Hydrogen”, Cambridge ITniv(U‘sity Pinuss, 
193'5, p* 200) and it is proposed, in extending th<‘ 
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ork on interchange reactions of this type, to treat 
I lis aspect quantitatively. 

|,i*f Our results indicate, however, that there is a 
fi’»rallelism between isotopic interchange and iso- 
erisation. Of the various mechanisms which have 
^ 'on proposed for three-carbon tautomerism, those 
i^^^brcsenting tlm change as purely intramolecular 
of>pear to be unacceptable. Further discrimination 
th 'tween intermoiecular mechanisms must await 
“'aluation of the equilibrium constant of the ex- 
P nge reaction ; this work is actively in hand. 
tF D. J. G. Ives. , 

ef Birkbeck College, London, E.C. 4. ■ 
pi H. N. Bydoist. 

3 Imperial College, London, S.W.7, 

A .. Aug. 21. 

r ' - 

'i 

Fertilisation of Successive Broods of Gammarus 
chevreuxi 

In a letter in Nature of May 18, p. 832, an account 
was given by Mr. K. W. Yarnold of some breeding 
experiments with red-eyed animals of a new stock 
(1933) of Gammarus chevr&uxi^ Sexton, crossed with 
the red-eyed Stock II (1922). Both these stocks 
originated in the Marine Biological Laboratory, and 
I have always given red-eyed young when bred inter se, 
l^or when crossed with each other. 

£ Mr. Yarnold, however, records an instance of a 
|singl0 black-eyed appearing in the offspring from a 
mating of two red-eyed (new red x Stock II red), 
the female of which had been previously mated with 
a black-eyed male-. His explaiiation is “that some 
of the sperms from the previous mate of the female 
had remained behind and fertilised one or more of 
|the eggs, causing the appearance of a heterozygous 
Iiblack-eyed specimen — not an unusual phenomenon 
in Gammarus^ \ 

I It seems to me that if this explanation were 
feorreet, the parentage of the offspring from any 
Eross-mating would always be in doubt, and the 
^enetical work done on Gammarus chevreuxi would 
^ave no value. In my own experience — and I have' 
i gVorked on this species for twenty -three years — I have 
^lever had a single instance of this carrying over of 
^^perm from one mating to the next in the many 
pgundreds of similar cross -matings made, and I think 
} |;hat a study of the structure of the animals and of 
^iiheir mating habits proves conclusively that such an 
occurrence is impossible. 

The female Gammarus chevreuxi has an external 
incubatory pouch made up of four pairs of brood - 
plates or lamellse attached to the ventral surface of 
the 2nd, 3rd, 4th and 5th perseon-segments. The 
oviducts, one each side, open into the pouch on the 
>entral surface of the 5th segment. The pouch is 
leld together when in use by long flexible hairs, and 
IS open at both ends, where the lamellse are separated 
by the width of the body. A constant steady stream 
of water is beaten through it from behind forwards 
by the pleopods, which serves to keep the eggs 
^era^sd and to remove all extraneous matter, for 
'i&Vxa.nple, eggs which are not fertilised macerate, and 
swept away by this current. 

\ ^'^'The cuticle, of hard unyielding chitin, is continuous 
- '^nr the entire body surface. This hard skin has to 
% sloughed off before the female can mate, and mating 
an only take place directly after the moult while 
^he new skin is soft and elastic enough to permit of 
*he passage of the eggs through the oviduct apertures 
nto the pouch. 


In moulting, the cuticle cracks across the doraww 
just behind and around the head, and the animal 
heaves itself up and draws out backwards, leaving 
the old skin unbroken on the ventral surface. The 
moults are always perfect to the last detail in healthy 
specimens but, unless carefully watched for, they 
are very rarely seen in this condition owing to the 
habit amphipods have of devouring their cast skins 
immediately after ecdysis. 

Sickly animals have great difficulty in moulting, 
and an incomplete or imperfect moult always ends in 
death, but sickly animals do not breed. I have never 
seen a healthy Gammarus pair with an unhealthy 
one ; it may take hold of it, but only for the purpose 
of killing and eating it, never for bx’eeding. 

Fertilisation takes place outside the body. The male, 
which has paired with and carried the female for some 
days, assists her in moulting, and then it ejects the 
sperm into the open pouch . The female commences to 
extrude the eggs, and as she does so, she breaks 
free and resists any further mating. No pairing, 
even, takes place until she is once more in the right 
physiological condition, and no mating again without 
a complete moult. 

We have made it a rale here, in all cross -matings, 
after the females moult, to give the pair a fresh bowl, 
water and food, so as to avoid any confusion with 
the offspring of a j^revious mating. The young are 
semi-transparent and only a millimetre in length on 
hatching, and as their instinct is to keep out of the 
light, it is sometimes very difficult to find them 
among the debris in the bowl. 

Taking these facts into consideration : (a) that 
the animals never pair until the female is,^in the right 
physiological condition, and that the '^^lale will 
resist being taken unless in this conditl6h that, 
once paired, they remain together until nuating is 
over ; (c) that mating must always be preceded by 
a moult ; (d) that the animal in moulting comes 
out of the old skin, on the dorsal surface, leaving 
the ventral surface unbroken ; (e) that the old pouch 
is sloughed off as a whole (with any young that may 
still be in it) ; (/) that fertilisation takes place in the 
open pouch ; (g) that the sperm of the new mating is 
ejected into the new pouch ; and (h) that a steady 
current of water is driven through the pouch from 
end to end during the whole period of incubation, 
I think it is evident that some other explanation 
than the one given by Mr. Yarnold for the appear- 
ance of a black-eyed young in his red-eyed cultures 
must be looked for. 

E. W. Sexton. 

Marine Biological Laboratory, 

Plymouth. 

Aug. 16. 

HEI'EREjN'CBS 

J. Mar. Biol. Assoc., 9, No, 4, 550 ; 1913. 11, No. 1, 19: 191C. 

16, No. 1, 41 ; 1928. 


Distribution of Nematodes in the Small Intestine of 
the Sheep 

In the course of ecological studies on the nematodes 
of the small intestine of sheep, particularly during 
their parasitic existence, it has become apparent that 
the manner of their distribution throws light upon 
the relation between host and parasite. 

The jejenum is the favoured region of infection 
of species naturally occurring in sheep ; those of any 
one genus share a common area, while species of 
different genera vary in the degree to which their 
infections overlap. 
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In healthy slieep the species : Gooperia curticei, 
J^emutodirus JlUcolUs^^ N, spaiJiiger, Strongyloides 
papillomis, Trichoatrongylus colubriformisy T. mtrinus^ 
have each a norma! fi*e<iuency distribution which 
xetains its identity throughout the period of infection; 
probably other species normally parasitic in sheep 
have a similar form of distribution. The position of 
the peak numbers of each species may vary in different 
-animals, but its i^elation to those of other species in 
mixed infections is constant. For example, the peak 
•of infection of N, fiUcoUis alwaj-ys occurs at a shorter 
■distance from the abomasum than that of N. apathiger, 
while those of species of different genera tend to 
array themselves along the intestine in the following 
order : ( 1 ) Trichostrongylus, (2) Strongyloides, (3) 

Neniatodirus, {4:) Gooperia. With increase of the 
distance of peak numbers from the abomasum there 
is a correlated increase in the area of distribution 
of the greater numbers of a species. Generic 
differences in this connexion are marked. 

From the constancy of the form of distribution 
in sheep of various ages, under various conditions, at 
different times of the day and at different seasons, 
it is concluded that : 

( 1 ) Neither active nor passive migration on the part 
of adult worms takes place. 

(2) The site of infection is determined during the 
larval stage. 

(3) The stimuli causing larvae to take up their station 
■are present in the contents of the small intestine, 
■and arise in the duodenum at the point of entrance 
of the bile and pancreatic juice. 

(4) Specific differences in distribution are due to 
inherent dissimilarities in rates of reaction to the 
stimuli, ^ 

(5) T'i^hostrongylus spp. respond to stimuli in the 
abomas)ima^-w^ as in the jejenum. T. axei is 
-sensitive to these, but T. coluhriformis and T. vitrinus 
-are less so, with the result that the populations of 
the latter two species become divided between the 
4i.bomasum and the small intestine. Other species 
found in the small intestine in their passage through 
the abomasum apparently do not remain there long 
•enough to enable stimuli to have effect upon them. 

There is evidence that in unhealthy animals 
•distribution is. erratic. 

C. onoophora, O. punctata Q>nd an unidentified 
third species of Cooperis are normally parasitic in 
•cattle. In sheep they have an erratic distribution, 
and this, I believe, is an expression of their in- 
adaptability to this' host. 

J. H. Tetley, 

Massey Agricultural College, ' 

Palmerston North, 

New Zealand., 

Aug. 8. ' 

Fibre Forms in Animal Hairs 

• Undeb the above title Mr. H. J. Wo ods^ proposes ■ 
three alternatives to the ‘weathering’ hypothesis 
tentatively advanced by me^ to account for super- 
normal curvature in the apical region of certain 
•guard hairs. Of the opposing evidence, it will suffice 
to point out that, in the light of a previous communi- 
cation by Woods^, the fibres should, if his views are 
, -correct, „ ..easily acquire permanent .set. ' If the 
phenomenon is due to extensive oxidative degenera- 
tion, this should be impossible. Straightening the 
fibres and steaming under various strains for periods 
up to one hour, then releasing and re-steaming 


resulted only in further contraction. Moreovtx, 
differential super-contraction does not follow strain 
in saturated' sodium bicarbo.n.ate sokit,ion, which hos 
a considerably higher pH than the maximiiin record 

for suint. 

However, Woods’s suggestion that asymmefrv’ cii 
lateral bonding may exist is very interesting™ -, 1 ^ 
least, as a contributory factor — although ther<‘ is 
record of super- contraction being prodiM'r'l . : 

chemically sound a-keratin by the action of stea,. 
alone. Structural asymmetry of some kind is pro;i 
ably a widespread phenomenon, occurring in soiuf 
as well as in damaged fibres. Experimental evideiv^ 
in support of this view will appear in due course.'^ 

B. O.. 

C. W. Martin and Sons, Ltd., 

61 Grange Road, S.E.L 

^ Natuee, 136, 262, Aug. 17, 1935. 

® Nature, 136, 28, July 6, 1935. 

» Nature, 132, 709, Nov. 4, 1933. 


Flying Fishes 

Dubing a voyage down the west coast of 
I have been watching the fiying fishes, moved ]’>a. 
by vague recollections of the contradictory opini* 
that have been published regarding their fii, 
Without the literature I cannot make specific 
ference to the controversies, but a brief summar 
what seem to me the most obvious facts about 
‘flight’ of flying fishes may be of interest. 

( 1 ) The motive power is the same in the air a; 
the sea : it is that of the tail-shaft musculai’ 
exerted through the tail against the water. 

(2) The flight is usually started by a swg^t r 
at a low angle up to and through the surfacoq^ ^ i 
this fails, for example, through jostling in 
the fish is easily able to make a ‘standing star, froi; 
the surface itself ; a quivering vibration of me tail 
launches it almost instantaneously into full flight. 

(3) The same manauivre is regularly used to 
prolong the flight. At the end of the initial skim the 
fish often abruptly dives, but almost as often it dips 
the lower blade of the tail into the water instead and 
drives itself on for another stage. This may bo 
repeated up to five or six times. It is perhaps the 
easiest thing to observe about the actions of a flying 
fish, and it is a never-failing surprise to see how short 
is the duration of the quivering dip and what a 
vigorous fresh impulse is derived from it. 

(4) There is never the slightest sign of any 
impulse being derived from any other source. The 
fins during the flight are stiffly spread ; they are used 
with great skill as planes, but never as wings. 

(5) The flight is not a blind rush ; while its way 
lasts, the fish can steer and turn up and down the 
waves and along them as gracefully as a petrel. 

(6) ^ The usual end of a flight is a sudden dive with 

shut ‘wings’. But sometimes the dive is preceded by 
a sailing action with slightly up -tilted body and 
planes, like a seagull gliding to rest on the sea — c it 
of the prettiest things a flying fish does. ^ 

(7) The flight is made at all angles to the 

and in any wind from a calm to half a gale. Naturail;^-- 
the most difficult direction is down -wind, because th(‘. 
fish must push off at a considerably greater speed 
than that of the wind in order to rise at all. For tlie 
same reason a down-wind flight is made in a notice- 
ably tilted-up position ; it is in the nature of a 
prolonged sailing to rest. 

■ ■ ' % 
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(8) It is probably true that the fishes fly more 
freely in sunshine than in dull weather, but they do 
fly under an overcast sky as successfully as in sun- 
shine. They are also known to fly at night, especially 
when they are disturbed by artificial light. 

A good deal of unnecessary mystery seems to have 
been made about the flying fish’s flight. The real 
mystery is the acquisition, by this one small group, 
of a fin and tail structure adapted to ‘flight’ and a 
singular adroitness in using it. 

E. L. Gill, 

South African Museum, 

Cape Town. 

July 27. 


Structure of the Proboscis in Blood-sucking Diptera 

With reference to Dr. B. Jobling’s letter^, I wish 
to point out that, as already mentioned 2 , the hypo- 
thesis advanced by me concerning the feeding 
mechanism in blood-sucking diptera was of a tenta- 
tive character, and that the object of my communica- 
tion was not to generalise, but to report certain 


observations made by me on the feeding mechanism 
in one species of blood-sucking fly, namely, Stomoxya 
calcitrans. As a matter of fact, I have since carried 
out a large number of dissections upon specimens of 
several species of Gulicines after feeding them on a 
strong solution of eosin sweetened with sugar, and 
while in a few instances no staining was found to 
have occurred in any part of the proboscis, in others 
it was the labrum-epipharynx that was found to 
have taken the stain along the whole of its length, 
indicating that the food-channel in insects of this 
class is probably formed by the apposition of the 
labrum-epipharynx and the hypopharynx. 

As to the salivary duct in S. calcitrans, it terminates, 
as already mentioned, at the base of the hypo- 
pharynx, the lumen of the latter being a groove 
running centrally to near its tip. 

S. K. Sen. . 

Imperial Institute of Veterinary Research, 
Muktesar-Kumaun, U.P., India. 

Aug. 20. 

^ Nature, 136, 145, July 27, 1935. 

2 Nature, 135, 915, June 1, 1935. 


Points from Foregoing Letters 


Feeding experiments on animals, carried out by 
Dr. O. Rosenheim and T. A. Webster, have shown 
that the immediate precursor of faecal coprosterol 
is not cholesterol but cholestenone, arising presumably 
from a primary oxidation product, cholestene-diol. 
The possible role of cholestenone in the conversion 
by the animal body of cholesterol into bile acids and 
certain sexual hormones is discussed. 

The interest of statistical tests for scientific 
woi'kers, Prof. R. A. Fisher writes, lies in their use 
in rejecting certain hypotheses incompatible with 
observations. He agrees with Mr. Buchanan- Wollaston 
that the logical fallacy of believing a hypothesis to 
be true merely because it is not contradicted by the 
available facts, does frequently occur. 

The type and succession of prehistoric stone imple- 
ments (Chellean, Acheulean) found in East Africa 
(Uganda) are compared by T. P. O’Brien with those 
from South Africa, recently described by Prof. 
Dreyer and by Prof, van Riet Lowe, and their bearing 
on the geological age of Dr. L. S. B. Leakey’s 
Kanjera man is critically discussed. 

The number and energy distribution of positive 
electrons emitted by thorium-active deposit agrees 
with the view that the electrons are produced by 
the materialisation of y-rays of thorium C", according 
to measurements by Prof. A. I. Alichanow, A. I. 
Alichanian and M. S. Ko^odaew. The graphs show a 
residual effect ascribed by the authors to the produc- 
tion of positrons accompanying negative electrons 
{(3 -radiation). 

The critical supersaturation at which drops of 
heavy water are formed (by adiabatic expansion) 
has been determined by Dr. L. Tronstad and H. 
Flood. They point out that if the value obtained is 
to agree with Yolmer’s theory of the formation of 
nuclei, the surface tension of heavy water must be 
greater than that reported by Selwood and Frost. 
(H. Lachs and T. Minkow have actually reported, 
in Nature of August 3, p. 186, a higher surface 
tension for heavy water.) 


Spectrographie investigations by Dr. Sunao 
Imanishi of the violet bands of gold hydride 
indicate the absence of a gold isotope of mass 199 ; 
his findings are in agreement with the negative 
result obtained by Dempster with the mass-spectro- 
graph. -- 

Drs. D. J. G. Ives and H. N. Ryd'm, from 
the results of equilibration experiments in dilute 
‘heavy water’, deduce that purely intramolecular 
mechanisms for three -carbon tautomerism are not 
acceptable. 

To account for a black-eyed offspring of the fresh- 
water shrimp Gammarus ehevreuxi of two red-eyed 
parents, K. W. Yarnold assumed that some sperms 
from a previous black-eyed mate had remained behind 
and fertilised the new eggs. As such an occurrence 
would render doubtful all genetical work done with 
that species, Mrs. E, W, Sexton gives a full account 
of the mating habits of Gammarus, indicating that 
no such successive fertilisation can occur. 

The location of various species of parasitic nema- 
todes in the small intestine of the sheep has been 
investigated by J. H. Tetley, It is concluded that 
the site of infection is determined during the larval 
stage, and that the stimuli determining the position 
arise in the duodenum at the point of entrance of 
the bile and pancreatic juice. 

Dr. R. O. Hall finds that straightening and steam- 
ing certain animal (guard) hairs with supernormal 
curvature at the tip results in further contraction. 
This evidence, he maintains, opposes the three 
alternatives put forward by H. J. W^ood to the 
‘weathering’ hypothesis suggested to account for the 
apical curvature of those hairs. 

Observations on the fiying fishes off the West 
African coast are reported by Dr. E. L. Gill. The 
fishes fiy through the air by repeatedly dipping the 
lower blade of the tail in the water in order to propel 
themselves, using the fins as planes. 
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Research Items 


Divine Kings in Southern Nigeria 

Among the Umurldri group of the Igbo of southern 
Nigeria, there are two divine kings who are the 
spiritual heads of the people, and occupy different 
towns in the Akwa District, Onitsha Province. 
Originally there was only one king, but dissensions 
arose and part of the town of Aguku seceded to found 
Oreri with its own divine king. The descendants of 
the royal family live at Aguku and claim descent 
from a sky -being, Eri, who was sent down by Chiuku, 
the sun-god. They call themselves Umundri and 
declare that they are not Igbo. The king is chosen 
from three, originally four, royal families and is 
usually a youngest son, whose choice must be accom- 
panied by wonders and signs. The coronation cere- 
monies, which have been studied by Mr. M. W. D. 
Jeffreys, administrative officer {Africa, 8, 3), have 
the twofold object of transforming a man into a god 
and of recreatmg the world. One condition must 
obtain invariably. Both the candidate's parents 
must be dead. Also he must make three prophecies 
which must be fulfilled. The ceremony opens with 
ritual death, burial and resurrection. The candidate 
remains buried for several hours and his tree of life 
is cut down and the usual sacrifices made. Wlien 
the body is exhumed at sunset a banana-stem takes 
its place. The candidate’s body is whitewashed with 
clay and water that he may fulfil the prayer that he 
shall ris^iwith a vivid and shining body. He discards 
his ordiiiiry clothes and thereafter wears only white 
or blue “Igala ones. Copper greaves are put on his 
legs, but He goes barefoot. Henceforth he is a god, 
and his person sacred. His first wife, or queen, is 
also whitened and wears white garments. Together 
they begin a circumambulation, which occupies 
several months. On his return to Aguku, the king 
may never leave the royal city again. At the close 
of a year, before he ascends the throne, a ritual 
combat takes place in which he overcomes first a 
young and then an old man. 


Amber in Palseolithic Times 

Amber, which becomes abundant in neolithic 
times, is rare on palseolithic sites. The first specimen 
of paleolithic age was found at Arensan (Pyrenees) 
and some fragments appeared at Isturitz, where also 
the Comte H. de Saint-Perier found a bead, the first 
find of a definite form. Some fragments have also 
been recorded on central European sites. The Comte 
de Saint-Perier now reports {U Anthropologic, 45, 3-4) 
the discovery in October 1934 of the finst specimen 
of palaeolithic sculpture in amber. It was found in 
the Isturitz cave in the middle of a stratum, of which 
the age had already been determined as lower 
Magdalenian. It was beneath another Magdalenian 
level, which itself was beneath a stalagmite sheet. 
There can be no question, therefore, of an intrusion. 
The character of the material was not at first recog- 
nised. It was thought to be ivory ; and it was only 
some time after that it was suggested by the Abbe 
Breuil, when he saw the object in the laboratory, 
that it might be amber. This opinion was confirmed 
by tests applied in the laboratory of the Louvre. 
The sculpture represents the head of a horse, of which 



the anterior portion has hi dh i an frac*tun\ 

The head is massive in form, wiUt a hviwy inane; 
the neck, where it joins the heatL is tluek. lla* <yes, 
which are level with the surfaef‘ of the lina«L 
differently' treated on either side. 1’lie iiiiisniiat 
is well marked, especially t>ri ime side. 1 he style is 
good and't>q>ically Mag^ialeniatt. lin* 'patinutien on 
one side is reddish-brown, iiiiii mi the other yellowish- 
orange. Before this find* ohjetUs of art ear\'ed in 
amber were not known Indbre the inesolilitie, when 
animal figures appeared In Prussia anti 
Objects of neolithic age wiiieh liavi* I aim found <io 
not include animal figures. 

An Ancient Aztec Herbal 

The Smithsonian Institution liiis piihli.-htHl a. 
pamphlet to make known the discovery t>f the 
Badianus Mamtscripi. in the \*jiti«ain Library f “Con- 
cerning the. Badiamis Maniiseripi , an Aztee llerliaL 
‘Codex 'Barbeaku, Latin 241' (ValiiMin Littrary)", by 
Emily Walcott Emmart. Hinilbsoninn Mi^eelhuuaats 
Collections, vol. 94, No. 2b This treatise a herbal 
describing the variotts ami other niaimkds 

used in Aztec modieai pr«*hf*ri|>tif)iiH was th«* work 
of two Aztecs who were' lalucated iit the C’ollege ul' 

■ Santa Cruz, founded by tin* Spaniards in Com- 

posed originally in Aztec, it was inunediately trans- 
lated into Latin in 1552. Tla‘ tdiicf auihor appears 
to have, been a certain Martin (ii‘ la Cruz* the other 
was Juannes' Badianus, the translator, llie first 
chapter deals with head ailments ; the .second describt^s 
the treatment of sore and Idoodshot eyes, cataract, 
fever and insomnia; the third is devottsi to ear 
infections. Two interesting plants art* described as 
cures for pain, which can bt* idt an ifitnl ns being 
members of the Datura family. Ik^sides tlie ]>lants, 
various animal products, stone.s, t ‘art! is and carlion. 
salts, ‘bezoar stones’, and others, wen* ust*d in various 
concoctions. Facsimile's are given of tlr* fir.-.t and last 
pages of the Badianus Maimsiu'ipt, a-mi of the plate 
of the two plants of the Datura family , 1 1 is ] h kss h 1 
to publish a facsimile of tht> full manuscript \\iU\ its 
91 colour plates should funds b(‘(*omc ava.ila.bie. 

Alligator-Lizards in South-West America 

A SYSTEMATIC Study of the natural history of 
Gerrhonotus in south-western America (If. H. Fit eh, 
Trans. Acad. St. Louis, 29; 1935) dt'seribes the 

alligator -lizards as show.ing indications of It'arniiig 
and rapid habit -forming, ranking high among rtqitiles 
for intelligence. These wood inhabitants C'xist on a 
diet ranging from the larger insects to small inainmals 
and birds’ eggs ; hibernation and viviparity \'ai*y 
with the climatic characteristics of the habitat. As 
a means of self -protect ion, they will encircle a tree- 
branch with their bodies, holding the tail firmly in 
their mouths, or discard their tails as a decoy to 
divert the attention of the snakes and hawks that 
prey upon them. The high percentage of rcgencu'ated 
tails suggests that this ruse is frequently sueecssful. 
The alligator -lizards show practically no trace of 
social behaviour ; mating occurs once annually at 
a'.^efinite season governed by locality and species. 
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Gill Formation in the Embryo of Triturus 

In the earlier stages of the embryo of Triturus ^ ' 
.gill formation can. be effected by transplantation 
of any portion of the body surface, excepting 
the medullary plate ; for self-differentiation of 
the surface tissue in this way, mesoderm appears 
to be essential for the formation of the gills (M. 
Ichikawa, Mem, Coll, Sci., Kyoto Imp. Univ., 
,Ser. B, 9; ,1933). Transplantation of. all three 
germ layers invariably causes perfect gills to de- 
velop,' while if the: endoderm is exciiided, in such 
grafting, gills are sometimes produced and sometimes 
not. As the embryo develops, the gill-forming 
faculty becomes increasingly restricted to the forward 
portions of the body ; when the tail -bud appears, 
only the branchial ectoderm is capable of producing 
perfect gills, which have in all cases a definite polarity.' 
The power of gill -production is now located solely in 
the proper position — -the differentiated branchial 
ectodeim. 

Colour Changes in the Eye of a Grasshopper 

In 1916, .Prof. Okazaki noticed that the eyes of 
a long-horned grasshopper (Hexacentrus japonicus) 
were Jet black when he collected the insects one 
evening, but on the following day were golden yellow. 
Several other insects show a similar change, and 
Hajime Uchida has studied the changes in another 
long-horned grasshopper, Homorocoryphus Uneosus 
(J. Fac, 8ci., Imp, Univ. Tokyo, Zoo,, 3, 517 ; 1934). 
Surrounding the cone of each ommatidium are two 
principal pigment cells which change their position 
according to the intensity of the light. They contain 
black granules. Accessory pigment cells occupy the 
interspaces between ommatidia, and contain yellowish 
reflecting pigment granules. When the eye is ex- 
posed to light, the principal pigment cells and the 
granules within them retreat proximally, so that the 
apparent colour is due to the accessoiy cells. In the 
dark-adapted eye the principal cells entirely encircle 
the cone, pushing aside the accessory cells* When 
light-adapted insects are transferred to a dark room, 
the distal migration of pigment granules takes place 
very rapidly during,, the first twenty minutes, and 
thereafter slows down, so that the full dark-adapted 
■condition is attained only after fifty m:mutes. In 
the reverse process, the rate of retreat of the black 
pigment granules in the principal p,igment cells is 
pi^oportional to the intensity of the light. 

High Temperature Variations in. Fungi 

Dr. B. Barnes has shown that heating the spores 
of Eurotium herhariormn and Botrytis cinerea has 
induced relatively permanent variations in the 
morphology of these two ,species. He has now 
studied' a ‘third fungus, with similar results (“On 
Variation in Thamnidium elegans, Link, induced by 
ti*e Action of. High Temperatures”,, Trans, Brit, 
y\,ycol. Soc., 19, Part 4, June 1935). Two separate 
v'ariants were produced when spores were heated to 
55° G. for two minutes, and another mutant appeared 
on heating to 70° C. for a similar period. Tempera- 
tures above 70° C. killed the spores. Thamnidium 
elegans is normally a fungus of stable character, 
and remains unaltered through several years of 
artificial culture. The variants produced by the lower 
temperature began to revert to the original form after 
three years of culture ; but the other has remained 
permanent. Variations relate to the size of the spore - 
bearing head and prolificacy of spore production. 


Secondary Spores of Polyporous Fungi 

; A SHORT paper by S. R. Bose in Phytopathology 
(25, No. 4, 426-429, April 1935) traces the cytology 
of secondary spore formation in Ganoderma. Peculiar 
bodies which are really hyphal projections appear 
in the hymenium, between the normal basidia. The 
projections are at first binucieate, but the two 
nuclei quickly fuse,, then split , intO' a, number of 
dark-staining bodies, which migrate to the apex 
of the protrusion. This swells to form the secondary 
spore, and the dark bodies afterwards reunite to form 
the spore nucleus. The paper mentions other Poly- 
poraceous fungi which produce secondary spores, 
and discusses the effect of weather upon their 
, appearance. 

Identification of Australian Woods 

Noteworthy contributions to this important, but 
difficult, problem are contained in two publications 
(Technical Papei’s Nos. 15 and 16 ; 1935) issued by 
the Council for Scientific and Industrial Research of 
Australia. The first, by W. E. Cohen, deals with the 
coloured species of Eucalyptus, and describes a series 
of simple chemical tests such as the determination 
of the alkalinity of the ash, extraction tests, colour- 
and turbidity -reactions between extracts of the wood 
in various solvents and ferric chloride, water, or 
potassium ferricyanide, and several specific chemical 
reactions of a similar nature. These tests have been 
combined to produce a systematic scheme of identifica- 
tion into which fall the 540 samples examined ; these 
represent 37 species. The second paper, by H. E. 
Dadswell and A. M. Eckersley, is concerned with the 
remaining principal commercial Australfan timbers, 
which are mainly pored woods (hardwooPs). The 
scheme of identification evolved in this caso^ is based 
principally on those macroscopic features which can 
be conveniently ascertained by means of a hand- 
lens, such as the nature of the pores, parenchyma, 
rays, gum ducts and ripple marks. These are supple- 
mented in some cases by microscopical data, and, in 
a few instances by chemical tests. 

Geology of Northern Nevada 

We have received from the .United' States Geological 
Survey, Bulletin 847 — ^A, The Contact Mining District' 
(Elko County, Northern Nevada) by F. C. Schrader. 
The district appears to consist of carboniferous rocks, 
mainly carboniferous ' limestone, intruded by a mass ' 
of grano-diorite with intrusive dykes of alaskite, 
andesite and other igneous rocks, the Palaeozoic 
rocks being in places locally covered by Tertiary 
rocks, partly volcanic and partly stratified deposits. 
The ore deposits appear to be mainly distributed 
round the border of the grano-diorite, but are also 
associated with alaskite dykes. A large number of 
mines have been worked in this district, originally 
apparently for gold, but more recently for copper, 
which appears to be the main prodxict, though none 
of the workings is very deep. , Of course, with the 
low price of copper in recent years, operations have 
fallen off considerably. 

Rock Salt in Road Construction 

Secondary roads serving as connexions and 
feeders to the main highways are of two types, the 
‘floating surface’ type and the soil stabilised type. 
The former is made by adding loose gravel or similar 
material to the road bed, the latter contains gravel 


482 


September '21, 1935. 


nature 


kept in place by a material containing clay which 
acts as a binder. The floating surface type requires 
almost constant maintenance as the loose material is 
cast about by the traffic. Unfortunately, clay 
expands and contracts between fairly wide lirnits 
when alternately damped and dried by rain, wind 
and sunshine. Untreated clay shrinks as it dries, 
and permits embedded material to form a floating 
surface. In Hoads citid 3tr&6ts (U.S.A.) of August, the 
results of experiments on the effect of salt on clay, 
by Prof. H. Ries of Cornell University, are described. 
He finds that clay treated with salt shrinks much 
less than untreated clay and that it holds moisture 
much better. The rate of the capillary action of the 
soil moisture is slightly increased and this leads to 
the compaction of the soil producing greater density. 
Actual road construction in America during the last 
three years has proved the effectiveness in practice 
of rock salt for road stabilisation. It is not necessary 
to add salt to more than the top three inches of the 
road. The quantity of salt recommended varies from 
8 tons per mile for a road 14 ft. wide to 12 tons per 
mile for a road 20 ft. wide. The amount of water 
required to produce the best compaction is more 
than sufficient to dissolve all of the salt. In dry 
weather a properly moistened surface ‘sets up’ in 
less than a day and requires little attention. 

Research on Motor Vehicles 

The Research and Standardisation Committee of 
the Institution of Automobile Engineers has recently 
issued its fourth annual report. Two reports have 
been issued of the researches on cylinder wear, special 
attention being paid to the influence of various 
constitu^jffcs in the lubricants used on the wear by 
abrasionfand corrosion. The engine was run on 
medicinal paraffin to which various fatty acids were 
added. Much useful information was obtained in 
this way. A report of experiments on the wear and 
friction of brake linings has been issued, and gives 
the results of experiments on twenty -two different 
materials. The rate of wear and the coefficient of 
friction was found over a temperature range of 
100°“400° C. Many manufacturers are urging the 
importance of carrying out further experiments on 
‘brake squeak’, as definite information concerning its 
origin is lacking. It is interesting to notice that the 
results of the tests are improving the durability and 
performance of the vehicles. The vehicle operators 
therefore get the main benefit from these researches. 

Ignition of Firedamp by Compression 

We have received from the Safety in Mines Research 
Board, Paper No. 93; not only is this paper interest- 
ing in itself, but it derives further interest from the 
fact that it is one of the last pieces of work done by 
the late Prof. H. B. Dixon (Mines Department : 
Safety in Mines Research Board. Paper No. 93 ; 
The Ignition of Firedamp by Compression. By the 
late H. B. Dixon and J. Harwood. Pp. 23, London : 
H.M. Stationery Office. 6d, net). The paper describes 
a series of laboratory tests, carried out with an 
appliance designed for the purpose, of the ignition 
temperatures and ignition pressures of various com- 
bustible gases together with air, mixtures of methane 
and, air being, of course, the most important for the 
purpose of the Safety in Mines Research Board. It 
was found that a wide range of mixtures between 
2 and 75 per cent of methane could be ignited, but 
that, mixtures containing between 7 and 7 *5 per cent 


of methane ,; had the lowest ignition temperatures 
when compressed, the pressure being about 20 
atmospheres and the temperature bc‘ing about 450° C., 
whilst mixtures of firc'damp and air containing less 
than 5 per cent or morc^ than 14 per cent of methane 
cannot be ignited in the ordinary way. It was further 
found that in order to ignite mixturt^s of methane 
and air, containing 7~~10 per cent of methine with 
air at ordinary pressures, this niixtiiri' could easily 
be ignited when tho hole in the eml of the pressure 
piece of the apparatus was about 2*25 mm. in dia- 
meter ; when larger holes than tiieso were used, 
copper discs of varying thickness, through wdiicli 
a hole was blown by the operation itself, .were 
found capable of igniting the methane -air mixtures. 
It is obvious that these experiments can, as indicated 
by a paper of Dr. Wheeler's, ha\'e certain results 
in- practice, but, the paper itself does .not indicate 
the practical application of the results obtained 
experimentally. 

Mandelic Acid in Urinary Infections 

The use of the so-called ‘ketogenic’ diet in th.e 
treatment of certain urinary iiife.ctioiis is now well 
established. Mandelic acid has recently been shown 
to serve as a useful substitute. The acid has now been 
put on the market (Nature, Sept. 7, p. 401). As 
supplied by the British Drag Houses, Ltd., London, 
N.l, the daily dose recommended is 12 gin. The acid 
is issued in the form of 3 gm. tablets, each containiiig 
also 1*6 gm. sodium bicarbonate, to neutralise the 
acid, and flavoured. One tablet should be taken 
after each meal dissolved in two tablespoonfiiis (one 
fluid ounce) of water. As the acid exerts its bacterio- 
static effect only in an acid urine, it is also necessary 
to give a drug which will keep the acidity of the 
urine at or below pH 5*3. For this purpose, ammonium 
chloride is recommended, and two 1 gni. capsules 
should be taken four times a daj.^ after tlie mandelic 
acid. The pH of the urine is conveniently tested 
with methyl red, a slightly p,ink colour indicating a 
pH of 5*3 or slightly less. The British Drug Houses, 
Ltd., issues a special outfit for the treatment:, in- 
cluding mandelic acid tablets, ammonium eldoride 
capsules and the indicator. 

Photometry of Nebuix 

The first of a series of studies of <?xtra-ualact 
nebulge by P. C, Keenan (JrS^f/v/d^//s. J., 82, 62) 
describes the method in use at i ho Yerki^s ( )hsi*rvator\' 
for measuring tlio total magnitudes (d* ne!)ulte by 
comparisons of extra-focal i,magi‘s. This wrirk forms 
part of a co-operati\o survey of lU'buiii* organiseil 
by the International Astronomical I'uion uiula* thi‘ 
leadership of Dr. Hubble, of tho Blount Wilson 
Observatory. Tho zone assiginal to the YtTkc‘S 
Observatory be,ing from -j- 5h"' lo the North Pole 
renders it possible to make direct eouq^arism'is witli 
stars of the North Polar ^sequence. Nt:‘biilar images 
only slightly out of focus are iised (tlie total blacken- 
ing of the plate being measured), and the most serious 
source of error is the irregularity’- in iho slia|ies of tlie 
images. Corrections are ap|)lic‘d for clilTerential 
atmospheric extinction and iV>r size of image, the 
probable errors of the resulting magnitudes being 
about d: 0*06. During tlio progicess of this work, a 
number of liitherto uiK'ataiogiied iiebulaj were dis- 
covered. A list of thirty-two of these, with their' 
positions and magnitudes, is given at tho end of the 
paper. 
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Hearing and Aids to Hearing 


D UKHSTG the discussion on “Hearing and 
Hearing Aids” held by Sections J (Psycho- 
logy) and I (Physiology) of the British Association 
in Norwich on September 5, the major point con- 
sidered was the effect of intense stimuli upon the 
performance of normal and deaf ears. The matter 
was approached from two points of view ; of the 
increase of intelligibility of speech, when amplified, 
for partially deaf patients, and of the effect of 
listening to loud pure tones upon the acuity of 
pure tone hearing in both normal and partially 
deaf ears. 

Dr. A. W, G. Ewing and Mr. T. S. Littler, of the 
Department of Education of the Deaf, University of 
Manchester, first described the apparatus which they 
are using for investigating the first of these points. 
This consists of a microphone and amplifier situated 
in a small sound-proofed room. The output of the 
amplifier passes via a decibel attenuator to the 
reproducing system. In this way, the intensity of 
the sound applied to the observer’s ear by speaking 
into the microphone can be varied at will from a 
subnormal loudness to one of 110 decibels above the 
normal threshold. The power-level x'eached at any 
moment can be read from an output meter connected 
in the outgoing power -line. 

Dr. Ewing then dealt with the effect of amplifying 
speech by these means upon its intelligibility for 
partially deaf observers. He showed, for example, 
that out of eight such observers, for five the in- 
telligibility could reach 100 per cent. Of these five, 
two required an intensity level of 110 decibels, and 
the remainder required 70-90 decibels. In a control 
experiment upon normal subjects, 100 per cent 
intelligibility could not be achieved with loudnesses 
greater than 70 decibels ; the hitelligibility tests 
employed were of normal speech one foot from the 
microphone, and of 20 consonant sounds specially 
chosen. 

Whilst it is clear that the numb^u of observers 
used is too small to permit of any generalisation with 
regard to the deaf population as a whole, it is none 
the less a remarkable fact that more than half of 
these eases were enabled to hear speech, under 
amplified conditions, almost perfectly. Dr. Ewing 
stressed the fact that these results were obtained 
under laboratory conditions — it is clearly unlikely 
tliat so favourable an effect would be found when 
using any of the easily portable aids to hearing at 
present available. It must also be stressed that in 
tiiese exxxerirnents, background noise, so evident 
when using a normal hearing aid, where it arises from 
defects inherent in the apparatus itself as well as 
from the more important source of the extraneous 
noise present in any normal environment, has been 
reduced to a minimum. Tlie installation of the micro- 
phone in a sound-proof room, to take but one example 
of special precautions, would clearly be quite out of 
the question with a portable deaf-aid. 

In the discussion at the end of the meeting Major 
Tucker, of the R.A.F. Research Establishment, 
Biggin Hill, raised an interesting point with reference 
to this paper. When listening to speech at very high 
intensities, he pointed out, the intelligibility is often 
lowered by masking of high-frequency (consonant) 


sounds by low-frequency (vowel) sounds. He 
suggested the possibility of increasing the intelligibility 
of much amplified speech by the introduction of 
suitable high -pass filters into the system. He pointed 
out that at least an experiment on these lines might 
be worth trying. Mrs. Ewing disagreed about the 
desirability of doing this, on the grounds that it 
might lead to distortion of a partially deaf child’s 
speech. Mr. Littler also disagreed, on the grounds^ 
among others, that if low tones are led to one ear 
and high tones to the other, a peculiar sensation 
that the sound is spinning round the head was 
sometimes experienced. 

In his paper, Mr. A. F. Rawdon-Smith discussed 
somewhat different aspects of deafness. He described 
an apparatus, installed in the Psychological Labora- 
tory, University of Cambridge, with which it is 
possible to produce very pure tones of great and 
controllable intensity, and of frequencies throughout- 
almost the whole of the auditory spectrum. The 
apparatus is used for investigating the phenomena 
of experimental deafness, and consists of a beat-tone 
oscillator, amplifiers and attenuators, together with 
subsidiary frequency checking and monitoring ap- 
paratus ; sinusoidal voltages from this equipment 
are led to a moving-coil ear-piece, situated in a 
highly sound-proof room. With this equipment, the 
modification of the normal audiogram by listening to 
intense pure tones for periods up to fivd minutes has 
been investigated. If sufficiently intense, ^^-eh tones 
lead to a very considerable, though tempot^Ary, loss 
of acuity. Mr. Rawdon-Smith demonstrated that 
this acuity loss is not confined to the single ear 
stimulated — on many occasions a loss of acuity 
almost as great has been found in the ear nominally 
unstimulated. This, together with the fact that the 
losses in both ears may sometimes be temporarily 
removed or lessened by subjecting the observer to 
an unexpected stimulus, such as momentarily switch- 
ing off the lights in the sound-proof room, has led 
him to the conclusion that these losses, usually 
referred to as being due to auditory fatigue, are 
partly of cortical mediation. Undoubtedly, peripheral 
fatigue losses do occur also, as it is possible to showthaty 
in the mammalian ear preparation, using Davis and 
Saul’s method of recording the electrical activity of 
the auditory mid-brain, a peripheral sensitivity loss 
occurs ; this has been found using the mid-brain 
action potential (not to be confused with the Wever 
and Bray (cochlear) effect) as an index of auditory 
function. The phenomenon of experimental deafness 
can be regarded, therefore, as of dual origin— in part 
peripheral, which may be termed auditory fatigue, 
and in greater part of cortical mediation, for which 
auditory inhibition is the preferred terminology. 

At the end of his paper, Dr. Ewing produced 
interesting evidence that such partially deaf patients 
as he has tested are immune from either of these 
effects; in short, the production of temporarily 
increased deafness in the already deaf, by listening 
to loud pure tones or to much amplified speech, even 
for relatively long periods of time, is impossible. 

It is regretted that exigencies of space do not 
permit of a more detailed discussion of the remaining 
two papers. If the author has devoted overmuch 
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space to those already considered, it is only because or severely deaf children, first without and socondl5- 

he is- necessarily more familiar with that material. . ■ with an .-electrical aid ot ^commercial maninactiire. 

Br. P. M. T. Kerridge dealt with the history and The children’s reproductions of this story wt^e 
causes of deafness in London children in schools for marked according as they had, for example, graspetl 
the deaf. It is interesting to note from her analysis or missed the point, or iinderstood or rmsundt'rstood 
that, in the severely deaf group, almost half had the name of the central character. Siie showial lhat 
been deaf from birth. Miss E. L. S. Ross discussed only with some of the children was a partial impro\a‘. 
and analysed the results of an experiment in which ment of understanding secured by those mi'ans.^ 
a„short,story was read to two small groups of partially , A. E. Rawdon-Smith.. 


Ability, Opportunity and Social Status 


I H a paper entitled “Ability and Educational 
Opportunity in Relation to Pax'ental Occupation”, 
which appears in the Sociological Beview {27, No. 3, 
July 1935), tJ. L. Gray and Pearl Moshinsky bring 
forward evidence to show that the children of the 
less prosperous social classes lack the opportunity for 
higher education available to the equally able 
children of the financially prosperous classes. The 
investigation on wdiich the evidence is based w^as 
carried out on nearly 9,000 children, between the 
ages of 9 years and 12 years 6 months, drawm from 
primary, post-primary (including central), grant- 
aided secondary, private, and preparatory schools in 
the London area, during the year 1933-34. Individual 
ability w^as assessed by the Otis Advanced Group 
Intelligence Test (Form A), and each child was ques- 
tioned individually regarding parental occupation. 

The authors point out that every attempt at 
iiiGrphol^'ical classification in social orders pre- 
supposesfa social philosophy and a knowledge of the 
causes of social differentiation. The classification 
finally adopted by them represents a compromise 
between several current systems. The basis of group 
differences is taken as the nature of the work per- 
formed, but is modified “where it seemed advisable” 
by combination with differences in average income 
and in social status : the six main groups thus 
obtained are relatively homogeneous. They are : 
(A) Employing and Directive Classes; (B) Pro- 
fessional Classes ; (G) Minor Professional and Other 
Highly Skilled Occupations ; (I) ) Clerical and Com- 
mercial EmiDloyees ; {E) Manual Workers ; and (F) 
Miscellaneous Workers and Unknown Occupations. 

The significant differences in educational oppor- 
tunity between these socio-economic categories, 
revealed by the final analysis, certainly confirm the 
authors’ belief that the groups do constitute real 
socio-economic strata. 

It is evident that this classification correlates to 
some extent both wdth parental intelligence and 
wdth nurtural and environmental factors in the life 
of the child. The acceptance of the genetic evidence 
that highly intelligent parents tend to produce 
highly intelligent children, or the acceptance of the 
doctrine that nurture is the dominant factor in 
intellectual development, leads to the expectation of 
a small positive correlation between the intelligence 
of the child population examined and the parental 
socio-economic status. The value found by the 
authors is 0*25 ±0 ’008, a value which is, however, 
too small to be used diagnostically. This value 
compares favourably with the value 0*28 found by 
Duff and Thompson* in an investigation of the 
Brit. J. BsyclioL, 14, Pt* 2 ; 1924. 


parallel problem in Northumberland ten years ago. 
As the authors state (but not only for the reasons 
quoted) it is unwarranted to assert, by reason of the 
existence of the positive correlation, that intelligence 
is causally related to parental socio-economic status. 

Some of the results of the primary analysis deserve 
special reference : 

(1) In all cases, the children of teachers of evei;\' 
kind exceed the mean of tlie social group of liighc'st 
intelligence. This is, perhaps, not surprising in view 
of the construction of the test used to obtain 
different iae. 

(2) The children of the ‘larger busiia.sss owners 
and higher executives group’ arc; significantly’ iidVrior 
in mean intelligence to tliosc of the profc\ssio!ia.l 
classes. Nearly every other investigator has urriv’ed 
at this conclusion. 

(3) It is probable that cliiidren of maiiuai workers 
engaged in the newer industries, where, for i‘X{nnple, 
considerable mechanical ability is demamied, are 
superior in mean intelligence to those of all inauiial 
w’orkers. 

(4) The children of unskilled workers form a 
remarkably homogeneous group. 

In the ultimate analysis of their material, the 
authors make a comparative study of tlie distribution 
among the various social orders of the o]>portunity” 
for higher education and of the corresponding dis- 
tribution of liigh ability, that is, ability' to benclit from 
higher education, the lower ieved bedng taken 
at 130 I,Q, on the Otis scale or 120 I,B. (Indi‘x 
of Brightness) on the authors’ scale. As a sour(*c‘ 
of children of high ability, tlie. ‘manual uorkt'rs 
group’ is the largest numerically', altiarngh it con- 
tains the smallest) percentage of able c‘luidi*on wit bin 
the group. Thus, 58 per cent of the ciliiklrt^n of the 
‘professional classes group’ possess ability', and 23 
per cent of the children of ‘manual workers grouji’ 
are equally able ; but in terms of the rat io of aljle 
children in the group to the total of all able ehikiren, 
these figures are 5 per cent and 50 per cent. 

The discrepancies betwuen ability and opportunity 
are shown by the following figures : 95 per cent of 
the able children of the ‘professional classes group’ 
have the opportunity for higher education ; 48 per 
cent of the able children of the ‘clerical and com- 
mercial employees group’ have the same opportunity^ ; 
only 25 per cent of the able children of the ‘manual 
workers group’ receive the same facilities. Oppor-. 
tunity -for higher, education is wasted most byu the . 
children uf the ‘larger business owners and higher 
executives’ and of the ‘pi'ofessional classes groups’. 
There are 49 per cent of the former and 35 per cent 
of the latter, in each group, with opportunity' but 
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without ability. In the case of children selected by 
coinpetitivo, examination . at the age of 11 pins, only 
1*0 percent have, the opportimity for higher ednca-: 
tloii without having the ability, .to benefit by it. 

' ^Th»e figures reveal striking differences between 
the educational opportunities available for children 
of equal ability but of parents of different social 
status ; and these differexices are inherent in the 


present social system. That is to say, they belong to 
nurture and not to nature. It might be added, in 
comment, that the validity of these results depends 
on the extent to which the intelligence test measures 
the ability of the child to benefit from the higher 
education of the type provided in secondary schools. 
This is a matter which some educationists would be 
prepared to debate. W. F. Eloyd. 


Tell el-Amarna, 1934-5 


A n exhibition of finds from Tell ei-Amarna, results 
. of the Egypt Exploration Society’s expe- 
dition during the season 1934-5, opened at the rooms 
of the Palestine Exploration Fund, 2, Hinde Street, 
London, W.l, on September 16, and will remain on 
view until October 12. Further progress has been 
made in the excavation of the Royal Palace. Its 
total length has not yet been ascertained, as explora- 
tion has not proceeded beyond the modern road, 
but it is expected that it wdll fall not far short of a 
kilometre. 

Operations of the season concentrated on the great 
hall at the south end of the building, the harem 
quarter, and the state approach, paved with plaster, 
which runs on the western side of the harem to the 
‘Broad Half. Advantage was also taken of an oppor- 
tunity to make a record in tracings and photographs 
of the sculptured reliefs in the Royal Tomb, which 
lies ill a valley about four miles away. This is the 
burial place of the young Princess Maketaten, one of 
the daughters of Akhenaten (1387-70 b.c.), re- 
ligious reformer and builder of Tell el-Amarna. No 
complete record of these reliefs has been made before, 
and owing to the fitting of a new doorway, the 
opportunity will not recur. The drawings from the 
tracings have not yet been completed ; but the series 
of photographs, which show the representations of 
intimate scenes of mourning, including a visit of the 
Royal Family to the temple, forms part of the 
exhibit of plans and photographs, which illustrate the 
progress of the excavations and the character and 
extent of the building. 

Although the finds of the season included several 
of striking interest, the total number of exhibits is 
not large. This is due to the fact that a large amount 
of the expedition’s time was absorbed by the deep 
digging necessitated in the area of the approach way 
to the ‘Broad Hail’. Here a large building, called the 


‘Shining of the Aten’, and part of the approach had 
been demolished early in the reign of Akhenaten. 
The whole area had then been filled in with sand to 
a depth of ten feet and levelled to form a parade 
ground. 

In this filling w^ere found many fragments of the 
sculpture of the original building, which could not 
be used elsewhere. Hence the sculptures have pre- 
served all their freshness. Among the selection shown 
are some singularly striking examples of graphic- 
representation, such as, in particular, spirited horses, 
soldiers and servants bowing, a fine royal head, and 
two heads with arrogant expression, here labelled 
‘priests’. The approach way itself has yielded 
thousands of fragments of the rows of huge granite 
and quartzite statues with which it was adorned. 
These were systematically broken up at th^me of the 
destruction of the city after the death of ^ikhenaten 
and the overthrow of his reformed religio 

In the harem quarter, with its garden suVro^J^<i<3<i 
by a colonnade carved with festoons of birds, one of 
the most notable finds was the model of a fish in 
gold plate, which may have formed a part of the 
decoration of a formal pond, or have been a royal 
toy. It is shown only by a photograjih, the original 
remaining in Cairo. One of the most interesting 
portions of the Palace as yet explored is the great 
hall at the south end of the building. Its vast roof 
was supported by a forest of brick piers, and it was 
decorated with faience tiles. Complete examples of 
these are now shown for the first time. They show^ 
naturalistic flower designs with white daisies in faience 
inlaid. It is hoped that it may be possible to com- 
plete the excavation of the Palace in the coming 
season. This, however, must depend entirely upon 
the extent to which further financial assistance 
towards the cost of excavation can be obtained from 
subscription by the public. 


The Bihar Earthquake of 1934 


S OON after the occurrence of this great earthquake 
on January 15, Dr. J. A. Dunn and three 
assistants were sent to the areas chiefly affected. A 
preliminary report on the earthquake by Messrs. J. B. 
Auden^ and A. M. N. Ghosh has recently been pub- 
lished (i^ec. India GeoL Surv,, 68, 177-239 ; 1935). 
A brief report has also been written by Mr. N. Nasu 
(Bull, Earthq, Res, Inst,, 13, 417-432; 1935), who 


spent seven weeks during the following summer in 
the central district. 

Owing to the occurrence of the earthquake at about 
2.13 p.m., the loss of life was much less than might 
have been expected from the damage to property. 
Including Nepal, more than 10,000 lives were lost, 
mainly in the crowded towns of Monghyr, Muzaffarpur 
and the Nepal valley. The isoseismal of highest 
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intensity {10,,MercaIli scale) covers, three tracts. The 
largest is bounded by an ellipse about 80 miles long 
from east of Motiliari to Madhiibani and about 20 
miles wide. Two much smaller areas lie near 
'Katmandu and at Monghyr, the total area en- ^ 
closed within the isoseismal being 1,300 sq. miles. 
Important destruction to property was confined 
within an area of 31,000 sq. miles. The shock 
was felt near Madras, at Dharwar and, according 
to pilgrims, at Lhasa. At about the same time, 
a shock was felt in the extreme south-west of India, 
but this was not directly connected with the Bihar 
earthquake. The total disturbed area was about 
1,900,000 sq. miles. 

Surface undulations were seen by a great number 
of observers. It is difficult at such a time to estimate 
the dimensions of these waves, but, according to one 
observer at Muzaffarpur, the distance from crest 
to crest was about 5 ft. and the height of the 
waves about 6 in. The maximum acceleration was 
determined at several places by means of West’s 
formula, the highest figure given being 3,270 mm. 
per sec. per sec. at Monghyr. The corresponding 
amount for the Mino-Owari earthquake of 1891 
was 4,300 mm. per sec. per sec. The amplitude of 
the movement was 12 in. at Muzaffarpur and 5*2 in. 
at Katmandu. 

One of the most remarkable features of the earth- 
quake is the wide area over which sand and water 
were ejected from fissures and vents. Indeed, it is 
doubtful if the area has been equalled in any other 
known earthquake, for it amoimted to about 18,000 
sq. miles within the isoseismal 8. As a rule, the rise 
of sand a|^ water seems to have taken place after 
the main ^,:iock had subsided, sometimes by as much 
as S6vera:%mmutes. The greatest height reached by 
the spurts of water was 6-8 ft. In places, the surface 
was so completely riddled with sand -vents that small 
areas might be compared with boiling porridge. The 
closeness of the vents and the wide area covered by 
the sand suggest that its origin was at no great depth 
below the surface. According to Mr. Nasu, the 
deposit of sand was in most places thin, the depth 
exceeding one foot within an area of not more than 
300 square miles. 

The ejection of sand attained its maximum within 
and near what has been termed the slump belt. This 
is a band within the isoseivsmai 9, covering about 4,700 
sq. miles in Bihar and also including portions of Nepal, 
in which houses were tilted rather than crumbled and 
the subsidence of the ground was marked. Two 
lines were re-levelled by the Survey of India, and 
it was found that the area of subsidence of one foot 
or more coincides approximately with the slump 
belt. It may be a zone in which the alliiviimi was 
shaken down by the earthquake to a slightly lower 
. level. , 

The epicentral area enclosed within the main 
portion of the isoseismal 10 lies about 50 miles to the 
south of the main boundary fault. Whatever move- 
ment, if any, occurred along this thrust plane below 
the ^ surface, no signs of displacement were detected 
at its outcrop. It seems probable, therefore, that 
the ^ movements responsible for the earthquake 
^^ighis-ted some distance to the south of the boundary 
fault and along thrust planes that are now concealed 
by the Gangetic alluvium. The two detached por- 
tions of the isoseismal 10 about Katmandu and 
Monghyr may be due to displacements relieving 
subsidiary zones of strains in these two areas. 

C. B. 


Science News a Century Ago 

J. D. Forbes on the Puy de Ddfiie 

Oh September 22, 1835, J. D. Forbas wndi^ to 
his sister ; “Clermont soams to me the most plrasani iy 
situated of all the large toviis of France wliich I 
have seen. It is perched upon an emiiir*nf*43 rising 
from an extensive and fertile plain, which forins a. 
sort of bay amongst the hills which siifTOiincl it for 
.two-thirds of the horizon. These hills aiv, for the 
most part, connected witli a plateau or table -land 
of granite, from which the volcanoes rise ; and of 
these, the Puy de Dome, the highest and most noted, 
is conspicuous from Clermont, being about the 
distance of the iieare.st Pent-lands from Edinburgh, 
and greatly resembling some of tlumi in shape. . , . 
The Puy de Dome was the first mountain up 'which 
a barometer was carried, at the suggestion of the 
famous Pascal, and I ascended it fully as much in 
reverence for his memory as on an^- other account. 
He was a most remarkable man ; and as he w’as a 
native of thi.s place, I hoped to ba^''e obtained some 
new particulars about him, but in tins I have failed”. 

Cost of University Education 

Ih a letter to The Times dated 8epfemb(‘r 22, 1825, 
“Justus” said : “I am a great admiivr of our old 
Universities and consequently I am anxious that a 
misrepresentation whicdi is abroad should no longer 
be unnoticed — I mean an impression relating to the 
expenses of education there. The charges for what, 
actxially constitutes the education are £2 lbs. |')or 
term or £7 10s. per annum at Cambridge. This 
charge comprises all the fees, whi(*h at the London 
■ colleges amount to £21 at the least, to say nothing 
of the necessarily superior education which may be 
obtained at the former arising from greater com- 
petition, access to the libraries {in ■^vliich advantage 
London is very deficient), and those incentives to 
studj^ which a better situation and greater quiet 
naturally generate. The expense of board and 
lodging are very moderate indeed ; and I do 
not hesitate to assert that any young man may 
secure every advantage ■vdiicli those noble institut-ions 
can bestow at an, expense of, at the very utmost, 
£30 per term, or £90 a year”. 

Naval Architecture in Great Britain 

Ih 1832 Captain (afterwards Rear- Admiral Sir) 
William Symoiids (1782-1856) was appointed to 
succeed Sir Robert Seppings (1767-1840) as surveyor 
of the He held the post for sixteen y«‘ai\s, 

but often was criticised for his actions. On September 
23, 1835, The Times said : “We have much .satis- 
faction in announcing to the nation that the ]iresent 
disgraceful state of English naval architecture is 
. likely to become the subject of a for.m.al, and we 
trust, serious and candid inquiry in the next session 
of Parliament. Mr. G. F, Young has placed upon 
the order-book of the House of Commons the foiloiv- 
ing notice of motion : — ‘That a select . committee be 
appointed to inquire into the system, at present 
adopted in the constmetion of ships for His Majesty’s 
navy ; . to report how far that system is .calculated 
to^ insure for the public service the advantages of 
scientific and . practical knowledge of naval archi- 
tecture, and of improvements, in naval construction. ; , 
and to suggest tjfie best means for submitting To 
the test of impartial examination and fair competition 
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the relative qualities of ships constructed on the 

(iiffferent nsival srcliitGGts*. Such investiga- 
tion Is most imperiously demanded, , and it will be 
as important as it will be beneficial to the nation, ■ 
if properly conducted and carried on without reference 
to the interests of individuals in office, but on the 
contrary, "with, an entire disregard to everything but 
the attainment of the truth. . . ' 

Death of Antlde Janvier (1751-1835) 

On September 23, 1835, An tide Janvier, one of 
the cleverest horologists of the eighteenth century, 
died in the Hdtel-Dieu in Paris at the age of eighty- 
four years. He was born on July 1, 1751 at St. 
Claude (Jura). From an, early age, he showed remark- 
able mechanical skill, and, when still a youth, made a 
model representing the motion of the moon which 
Berthoud referred to in his “Histoire de la mesure 
du temps”. At twenty years of age he constructed 
a fine planetarium. After spending some years at 
Verdun, where he married, in 1784 he went to Paris 
where Lalande recommended him for the post of 
liorologer to the king, and where he met with 
encouragement from the Academy of Sciences. He 
was deprived of his emoluments during the Revolu- 
tion, but after the Terror, he was placed in charge 
of a school of horology, and was well known as a 
siiccejssful teacher. In 1802, he was awarded a gold 
medal for an astronomical model declared to be the 
cleverest made during the eighteenth century. 
Devoted more to his art than to the making of 
money, his last days were passed in poverty. He 
published several works including a “Manuel 
chronom6trique”, 1810, and his “Recueil des machines 
compos<^es ©t executees par Ant, Janvier”, 1827. 
After his death, a subscription was opened to raise 
a monument to his memory. 


Societies and Academies 

Pabis 

Academy of Sciences, July 29 (C.R., 201, 309-368). 
Gabbieu Bebtband: Observations concerning the con- 
tributions by the atmosphere of sulphur to arable soils. 
Results of a series of determinations of sulphur as 
sulphate in rain water collected at Paris, 1931-1932, 
and of one year at Grignon, 1934-1935, The latter 
figure, although small, is sufficient to meet the 
requirements in sulphur of most cultivated plants. 
Chables Nicollb and J. Laigbet : Vaccination 
against yellow fever by the living amaril bacillus, 
dried and coated. The dried material was coated 
with either yolk of egg or olive oil before inoculation. 
Ninety-one persons were inoculated : there was no 
local reaction and no anaphylactic trouble, A single 
vaccination by this method replaces three inoculations 
by the current method. Emile Mathias : Dauz^re’s 
theory on the conductivity of the air in regions 
exposed to lightning. E. J. Gitmbbl : The greatest 
age, distribution and series. Statistical study of 
tables of survival. Alpbed Lienabd : The problem 
of the oblique derivative in the theory of potential. 
Paul Montel : A formula of ■ Weierstrass . Paul 
Boubgeois and J. F. Cox : The origin of comets. 
Basils Fessenkoef : A method of evaluation of 
the absorption in galactic nebulas. Febnand Baldbt : 
The resolution of Nova Herculis, 1934. According 
to an observation made at the Lick Observatory 
on July 4, Nova Herculis is double, with two com- 


URE 

ponents with 0*2 in. apparent distance. This is 
confirmed by observations made at Meudon on 
July 23 and 24. FBANgois Canao : The study of 
intercrystalline corrosion by the method of luminous 
diffusion. D. O. Debviohian ; The interfacial tension 
between two liquids. Aecadius Pibkaba and 
Maubice Scbcebeb : New experiments on the mag- 
netic change of the dielectric constant of liquids. The 
large Bellevue electromagnet has been utilised in the 
study of the effect of the magnetic field on the 
dielectric constant as a function, of the intensity of 
the magnetic field, the wave-length, and the angle 
between the electric and magnetic fields. E, Fbibd- 
lander : The absence of natural p -radioactivity of 
beryllium. All commercial beryllium salts possess 
a marked radioactivity, but this is removed by careful 
purification, and it would appear that the pure 
products possess neither [5- nor 
Mlle. Niuta Klein : The variation of the refractive 
index of non-annealed glass as a function of the 
time. The experimental results described appear to 
indicate that the variation of the refractive index 
with time is due to the transformation of the p 
variety into the a variety of the glass, a transforma- 
tion prevented by rapid cooling. Mlle. Mabie 
Louise Delwaulle : The system bismuth iodide — 
ammonium iodide - water. Andre de PassiliJ: ; The 
existence of a series of ammonium orthophosphates 
and orthoarsenates. G. Dedebant, Ph. Schebe- 
SOHEWSKY and Ph. Wbhrle : The theory of the 
general circulation of the atmosphere. The average 
field of temperature. Mme. Odette Thellieb : 
Condensation nuclei and particles in suspension in 
the atmosphere. Paul Chabanaud ;''‘’^e vomer, 
the ethmoidian complex and the periphe-ed path of 
the olfactory nerves of the soleiform l^Ieosteans. 
Tiffenbau and Bboun : The microdetermmiation of 
ethyl, propyl and isopropyl bromides in the tissues 
of animals anaesthetised by these substances. Olivier 
Gaudin : The comparative toxicity of the pyrethrines 
towards different classes of animals. Pyrethrines are 
highly toxic to Crustacea ; with other animals, the 
toxic action is variable. Maurice Rose and Henbi 
Bebbieb : The appearance of substances functioning 
as plant auxins, in the course of the development of 
Discoglossus pictus. Jacques Benoit : New experi- 
ments relating to the stimulation by light of the 
testicular development in the duck. Clement 
CoUBTY : The magnetic micro -estimation of iron in 
the blood. Maurice Piettbe : The physico- 
chemical action of some electrotytes on the myxo- 
proteid of the blood serum. Serge Metalnikov 
and L. Y. Meng : The utilisation of micro-organisms 
against mole-crickets (Gryllotalpa vulgaris), 

Washington, 

National Academy of Sciences (Proc., 21, 413-506, 
July 15). Fbanz Boas : The tempo of growth of 
fraternities. Data from the Hebrew Orphan Asylum 
in New York show that the brothers and sisters of 
children classified as tall, medium or short at a given 
age fall also into these groups, indicating inheritance 
of tempo of growth. Jewish immigrants into the 
United States measured in 1910 and born between 
1850 and 1890 do not show the increase of stature 
generally characteristic of European populations 
during the past century, but their children often 
living under poor conditions in New York, show 
progressive increase in stature, indicating that 
environment is also a factor in determining bodily 
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forii). P. VAN DE K AMP and A. N. Vyssotsky;- 
Analysis of 18,000 proper motions derived at the 
Leander McCormick Observatory. Some general 
results obtained from this survey of stars between 
magnitudes and 14 are that the solar apex differs 
by 15° from that derived with respect to the bright 
stars, due possibly to a higher percentage of high 
velocity stars among the apparently faint stars, that 
the secular parallaxes are somewhat larger in northern 
than southern galactic latitudes and that parallaxes 
of groups of fainter stars in the Milky Way are larger 
than previously supposed, indicating heavy obscura- 
tion near the plane of the Milky Way. Fred M. 
Ubeb and T. H. G godspeed : Micro -incineration 
studies. (1) Localisation of inorganic elements in 
plant cell -walls. A special electric furnace for micro- 
incineration is described. Sections of tissues are held 
in position by a gelatin smear hardened by formalde- 
hyde vapour. Photomicrographs of sections before 
and after incineration are given. They show absence 
of ash in intercellular substance, and limitation of 
mineral elements to the ‘middle lamella’ of the 
cell-wall. H. C. Sherman and H. L. Campbell: 
Belation of food to regularity of nutritional response. 
Bats reared on a diet better than ‘adequate’ show 
more rapid growth, more successful reproduction and 
extension of the adult life-cycle ; these responses 
occur with less variability than the responses of rats 
on an ‘adequate’ diet. M. A. Biot ; Quadratic wave 
equation ; flood waves in a channel with quadratic 
friction. A mathematical investigation of the type 
of flood wave caused by the bursting of a dam: An 
exact solution of the equation of propagation of 
waves wi^ quadratic damping is found. High 
amplitudq^i'</aves are more quickly damped, and the 
damping (4fect depends on the volume of the 'wave 
and the friction coefficient of the channel. Th. 
Dobzhansky : Maternal effect as a cause of the 
difference between the reciprocal crosses in Drosophila 
pseudo -obscura. George D. Snell : The determina- 
tion of sex in Habrohracon. In this parasitic wasp, as 
in other Hymenoptera, the males normally arise 
from unfertilised eggs (a haploid generation). After 
inbreeding, however, males may arise from fertilised 
eggs (diploid) and are commonly sterile. The hypo- 
thesis is advanced that there are a number of pairs of 
factors, probably on different chromosomes, which 
when heterozygous cause diploid zygotes to become 
females. Alan L. Mitchell : The inheritance and 
linkage relations of kinky coat, a new mutation in 
the Norway rat. This character is inherited as a 
simple Mendelian recessive, and since it is not linked 
with other known characters, its gene appears to lie 
in a seventh chromosome. Chester Stock : Titano- 
there remains from the Sespe of California. The 
remains were found in the uppermost Eocene horizon 
at one particular locality alone. Hassler Whitney ; 

(1) Differentiable manifolds in Euclidean space. (2) 
Sphere -spaces. G . A. Miller : (1) Groups which are 
the products of two permutable proper sub-groups. 

(2) Largest groups determined by the squares of their 
operators./ Saunders MacLane : Abstract absolute 
values which give new irreducibility criteria. W. 
Seidel : On a metric property of Fuehsian groups. 
Norman E. Sterneod : On universal homology 
groups. Os’wald Veblen : A conformal wave 
equation. A differential equation in generalised four- 
dimensional conformal geometry, somewhat analogous 
to the Dirac equation for the electron in classical 
relativity. A. G. Jacques : The kinetics of penetra- 
tion. (10) Guanidine. Plotting the rate of entry of 


guanidine into cells of Valonia agniiist i‘xt4TnaI con- 
centration of guanidine siigg<*sbs that eiitriiiH'O is piv* 
ceded by a reversible action h« tweni base and m\ 
acidicGonstituentoftheprot<.q)la>in. li kkry Borsook : 
The correlation between excess calories and exce-- 
urinary nitrogen in, the spetdfic clyiiaiiuc action oi 
protein in animals. Further data are quoted in 
support of the view that a steady state is aliaineii 
between the increase in energy incduholi-in and 
urinary nitrogen within four hours aflru the ingestion 
of protein, Dickinson W. Richards, Jin, Andre 
CouRNAND and Israel Bappaport : Belatioii i>f the 
regulatory mecjhanism of respiraticai to clinical 
dyspnea. Dyspnea, or distress, referred to tlit.* of 
breathing, , whether due to physical oxertioii or 
pathological conditions, is duo to di.sturbaiiee in the 
mechanical functioning of the organ of breatliing. It 
is associated exclusively, with sensoi*;j^' impulses from 
chest and lungs ; and separated from the ph^A^sicai 
chemistry of respiration. Charles A. Kofi'UD : On 
two remarkable ciliate Protozoa from the creiuiin of 
the Indian elephant. .Two new gentnu of ulaiivfly 
large ciliate Protozoa are descriht^d. Both have 
several spirally curved ciliary zimes ammgi'al m u 
secondary bilateral grouping instead of the .single 
dorsal zone in other member.s of tlu‘ family, and 
show other advanced characters. The m'olulion of 
structural complexity in the pnd'ozoati parasit'CS r>f 
herbivorous animals seems to have proeeiMied parallel 
to that of their hosts. 


Forthcoming Events 

[Meetings marked with an asterish arc opm to the piAlie, 

Sunday, September 22 

British Museum (Natural History), at 3 and 4.S0.- — 
M. A. Phillips : “Gem Stones”.* 


Faraday Society, September 26-28.— -General Discus- 
sion on : “Phenomena of Polymerisation and Con- 
densation”, to be held in the Zoology Theatre, FiiivcTsIty 

of Cambridge. 


Official Publications Received 

Great Britain and Ireland 

Society of Chemical Industry : Chemical Kiminerriim Urosnu 
Proceedings, Yol. 16, 1934. Pp. 125. {L<nuiou: Cdumucal 
Group.) lOs. U, 

University of Manchester: Faculty ol‘ Tecimohigv. 
of Umversity Courses in the Monieipal College of Tet^hnologv, Man- 
chester, Session 1935-36. Pp. 403. (Manchester : UollegB (if 1h‘eh- 
nolqgy.) 

Air MMstry; Aeronautical Resoarcli Committee : Henurts aisd 
Memoranda. No. 1638 (S, 194 a and h) : Water Pressiuv on Hui! 
of Boat Seaplane. By E. T. Jones and W, H. Davies. Pp. 4fH~31 
plates. (London : H.M. Stationery Office.) 3a. 6f/. net. 

Other Countries 

Report and Balance Sheet of the National Botanic Isardens of 
^^®^6^^hosch, Newlands, Cape (and tiie Karoo Garilon, 
Wmtehill, near Matjesfontein) for the Year ending 31st December 
1934 . Pp. 31 . (Eirstenbosch : National Botanic 'Gardens.) 

of Kenya. Forest I)(^partment Annual 
• Government Printer ; London : 
Crown Agents for the Colonies.) is. 

^ Academ 5 ;;^of Natural Sciences of Philadelphia, 
of Gosta Rica. Part 1 : Mantidae. By 

MemoTO of the Geological Survey of India. Voi. 66, Part 3 : The 
Na,tural Gas Resources of Buirma, By C. T. Barber. Pp. x + 172-r 
10s^^6f^ (f'£>‘l<^utta : Geological Survey of India.) 0.8 rupees ; 
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International Control of Aviation 


^HE prominence which the question of air 


1 


raids and air defence is receiving affords a 


timely reminder both of the extent to which 
aviiition is rather an international than a national 
problem, and of the way in which this new power 
of flight has become rather a menace than an aid 
to civilisation. A memorandum*, and also one of 
tlie six projected handbooks dealing with air raid 
precautions, have recently been issued by the Air 
Raid Precautions Department of the Home Office f. 
In a general preface to the handbook it is explained 
that measures for safeguarding the civil population 
against the effects of air attack have become 
a necessary part of the defensive organisation 
of any country which is open to air attack, and 
that the need for them does not arise from any 
belief that war is imminent. The risk of attack 
from the air, however remote it may be, is a 
risk which cannot be ignored, and preparations 
to minimise the consequences of such attack can- 
not be improvised on the spur of the moment, but 
must be made, if they are to be effective, in time 
of .peace. 

The handbooks are designed to describe a 
scheme of precautions which it is hoped would 
prove effective in preventing avoidable injury and 
loss of life or widespread dislocation of national 
activities, and endeavour to give the best avail- 
able information on methods of passive defence 
against air attack. The handbook before us is 
intended primarily for the use of those who in a 
war emergency would be engaged on first-aid 

^Mv Bald Precautions. Memorandum Xo. 1 : Treatment of Casual- 
ties and Decontamination of Personnel. (Issued by tlie Home Oitice, 
Air Eaid Precautions Department.) Pp. 15. (London: H.M. Stationery 
Office, 1935.) net. 

+ Air Bald Precautions. Handbook Ko. 2 : Anti-Oas Precautions 
and First Aid for Air Baid Casualties. (Issued by the Home Office, 
Air Baid Precautions Department.) Pp. 110. (London; H.M. 
Stationery Office, 1935.) Qd. net. 


services for the civil population, especially mem- 
bers of the St. John Ambulance Brigade, the 
St. Andrew’s Ambulance Association and the 
British Bed Cross Society. It contains a suffi- 
cient account of the chemical agents likely to 
be used and the methods by which they might be 
distributed to enable such persons to appreciate 
the dangers to which they would be exposed, as 
well as adequate information on genera]^ principles 
with regard to protection against gas. ^^Steps to 
be taken for the protection of rooms, etu.;, against 
gas, the use of respirators and protective Vothing 
and the treatment of various types of casualties 
are detailed, as well as measures for the decon- 
tamination of personnel and material. 

Both the matter and the general principle 
underlying the publication of these handbooks 
have already received severe criticism. In the 
first place, it has been pointed out that the pre- 
cautions described in the handbook are q[tiite in- 
adequate to confer any real protection. At a 
recent conference in London it was strongly 
maintained that it would be impossible adequately 
to protect a large civil population during a gas 
attack, or prevent them receiving injuries after- 
wards from, for example, mustard gas lingering in 
different places. 

It is true that the handbook only professes to 
deal with avoidable injury, but any attempt in 
this way to minimise risk may easily create a 
feeling of false security and encourage the belief 
that the danger can be entirely avoided. This 
risk has probably been responsible for opposition 
from those who emphasise the impossibility of 
affording civilians the same protection as the 
services because of the enormous cost. A statement 
signed by Sir F. G. Hopkins and a number of 
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other men of science, and issued by the National 
Peace Council, takes this view. Adequate defence 
must provide security against the simultaneous, 
and hot merely the independent, use of high 
explosive bombs, incendiary bombs and gas 
attacks. It is- necessary to insist that, however wise 
the proposed measures may be in themselves, the 
only adequate defence against air warfare is the 
abolition of war itself, and to point out the danger 
of allowing precautions or palliatives to divert 
attention from the main objective. 

It is very generally accepted that abolition of 
national military and naval forces could not be 
achieved without the international control of civil 
aircraft, and the more reasonable it is for the 
British Government or any other Government to 
consider the means of protecting the civil popula- 
tion from air attack, the more imperative it is 
that the means of introducing mternational control 
should be explored. Equally desirable is the 
careful examination of the practicability of estab- 
lishing an international air police force such as 
has received forceful advocacy of late. 

The many questions which arise out of these 
proposals, such as the relation of an international 
force to^jhe League of Nations, the technical 
dijQfieultiiji to be overcome or the methods of 
preventing misuse of civil aviation, merit close and 
scientific study ; it may well prove that along 
these lines will be found the only adequate safe- 
guard and security for all nations. Scientific 
workers have a special responsibility for assisting 
in bringing to bear on all such questions an un- 
prejudiced mind and the careful and impartial 
scrutiny of every factor involved which should be 
characteristic of the scientific mind. 

Inevitably the study of the problem of the air 
from this point of view leads to the consideration 
of the whole problem of the future peaceful 
development of civil aviation. It would be difficult 
indeed to find a more signal example of the frustra- 
tion of science than is afforded by aviation, and 
it is inconceivable that the development either of 
an international air police force or of international 
control of civil aircraft could be more inimical to 
development than the national jealousies and 
obstructions hitherto in vogue. The effect of 
these was strikingly demonstrated in the able 
report on the economics of air transport in 
Europe recently submitted by M. Henri Bouchee 
to the special sub -committee of the Air Trans- 
port Co-operation Committee of the League of 
Nations. 


'.The substitution of a single International Air 
Board of Control under the League of Natbiw for 
the twenty-six different controls now exereisc'Mi by 
the separate States of Europe alone would f*eriiove 
. many hindrances to the development of a\ia- 
tion, including restrictions on design, llyiiig lanes 
and' prohibitions to engage in entrepot trade, and 
would provide far greater stimulus thfin is possihb. 
under, the present conditions of national sover- 
eignty. The powerful pica advanced by M, 
Bouchee for collective ' action, eakiilated on a 
European scale to meet European needs and based 
on strictly economic lines, utilising subsidies in a 
manner enabling 'air transport to establish itself 
once and for all, and affording aviation tlie free- 
dom which is natural to it but which as yet it has 
neither demanded nor received is, !io\ve\'er. 
one aspect of the question. 

. The technical probiein. iii civil aviati,oii is 
equally important, and hero the whole d(u*elof>- 
ment of civil aviation has been warped from the 
start through the influence of the War. But idr 
that factor, as Colonei Moore- Bra bazon has 
pointed out, aviation might have developed along 
different lines, quietly and efficiently, ami civil 
aviation might have played the important part it 
is meant to do in mtercommunication, the military 
side lagging behind. As a result of wartime 
development, civil aviation has become no nioro 
than an off-shoot of the great military organisa- 
tions in various countries, and only in Great 
Britain and the United States can it be said that 
aviation has been allowed to develop free from 
direct military influence. 

The Diesel engine provides a conspi,(,iious t‘x- 
ample of the ulterior effect of military influence 
on civil aviation. From tfic civil ]Kani of view, 
the Diesel engine has inany adva.nfages, !mta.h|y 
in burning a fuel of high fiasli-point and the pric-e. of 
which in Great Britain is less tluyi half that- of 
petrol. This engine, however, is of little interest 
for military purposes because its ]>t‘.rforman(*e is 
not so good as that of the petrol engiiie and it is 
also heavier. Since the major outlook for a 
type of machine depends on its possibilities for 
military uses, there is little inducement tor the 
manufacturer to develop the Diesel engine, 
although there is no type of transport for which 
the petrol engine is more fundamentally imsiiit- 
able than for the aeroplane with its load of in- 
flammable fuel. 

If civil, aviation is to develop to t,he full and 
■render' its due service to mankind, it must be 
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freed completely from military influence, whether 
technical or economic. The root of the problem 
lies in the conflict between the conceptions of 
sovereignty of the air and freedom of the air. 
Only as the latter conception triumphs can 
humanity hope that aviation will progress as an* 
instrument not of war but of peace. Scientific 
workers can never rest content with the mere pre- 
cautionary methods outlined in the handbooks and 
policy of the Air Raid Precautions Department. 
They can indeed contribute something to see that 


URE ^ 

the precautions, so far as they go, are technically 
sound and are fairly and not unfairly criticised. 
They fail in their duty, however, if they do not 
also continue to point out that the only adequate 
defence or security against air attack lies in the 
abolition of war itself and in liberating aviation 
from the bonds imposed on it by the narrow 
nationalism expressed in the Air Convention of 
1919, and clothing it with the freedom of service 
in which were conducted those technical and 
scientific investigations which first gave it birth. 


The Changing World of the Ice Age 

The Changing World of the Ice Age Penck and others, in Europe and America, lays 


By Prof. Reginald Aldworth Daly. (Yale Univer- 
sity : Mrs. Hepsa Ely Silliman Memorial Lectures.) 
Pp. XX 4-271 + 8 plates. (New Haven, Conn,: 
Yale University Press ; London : Oxford Uni- 
versity Press, 1934.) 22s. net. 

I N this book Prof. Daly has reprinted the Silliman 
Lectures for 1934 which he delivered at Yale 
University to “an audience with a varying know- 
ledge of the facts and principles of geology”. But 
to make the book of greater value to more serious 
students, the lectures have been somewhat ex- 
panded. The author had a threefold aim : (1) to 
picture the remarkable effects of the Pleistocene 
glaciations and deglaciations upon the sea-level 
all over the world ; (2) to illustrate some of the 
no less extraordinary changes in the geography of 
the regions that were heavily glaciated during the 
Ice Age ; (3) to discuss the behaviour of the solid 
earth when it was loaded with the ice-caps and 
then relieved of those loads by melting and 
evaporation.. 

The book is divided into seven sections. A very 
large amount of material has been used, and many 
of the facts and instances cited are not easily 
found elsewhere because of the difficulty of access 
to many of the publications and the difficulty of 
reading some of the less-familiar languages in 
which they are written. At the outset, it may be 
said that the author accepts a number of hypo- 
theses which some observers are not prepared to 
adopt, but he never misleads his readers into the 
supposition that these views are of unanimous 
acceptance. 

In the first section, past and present ice-caps, 
their measurement and weights are described. 
Then the sequence of glaciations is considered and 
the author, while accepting the four glaciations of 


stress upon the long duration of the second inter- 
glacial phase and its separation of the first twin 
glaciation from the second twin glaciation. These 
two peaks of climatic change in the glaciated 
tracts corresponded with two major pluvial stages 
in regions now relatively desert, and also with 
two major periods of deposition of loess in different 
continents. These climatic rhythms affected 
simultaneously the whole surface of the earth. An 
estimate of the duration of the Ice Age is given 
as nearly one million years. These considerations 
lead up to the urgent question of what caused 
the Ice Age ; the author is frankly in doubt and 
confesses that the subject is still in the state of 
speculation and remains to him a baffling mystery. 

The second section of the book will probably 
be of greater interest to European readers than 
are the remaining sections, for it deals with the 
recession of the Eennoscandian ice sheets ; and 
especially to students of prehistory, for post- 
palseolithic man has left determinable evidences 
of sequences of culture in relation to geological 
changes all round the Baltic shores. 

Pleistocene changes in the geography of northern 
Europe are registered largely by the marks left 
by the waves of the ocean that kept shifting 
its level, both up and down, all over the earth. 
It is not, perhaps, generally realised to what an 
extent the robWy of water from the oceans 
during the maximum glaciation depressed the 
general level of the sea ; the author shows that 
the amount was probably as much as 90 metres 
all over the earth ; and even during the last 
glaciation, a sinking of some 75 metres was 
attained. But he warns his readers against sup- 
posing that in the warmest interglacial stage the 
sea-level was higher than it is at present by more 
than a few tens of metres ; and further, that the 
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strand-lilies on the lands cannot be in uniform 
relation to the surface of the existing ocean 
because of the earth’s elastic and plastic response 
to the loading and the unloading with ice and 
'Water. ■ 

The recession of the North American ice is dis- 
cussed in the third section, and comparison is 
made with the European phenomena. This 
chapter may be described as indispensable to 
students of the Ice Age, and moreover it sum- 
marises in some fifty pages the great volume of 
matter not easily accessible to the student, that 
has been published in monographs, reports and 
the like in recent years, while its clearness is 
increased by an adequate number of good maps 
and pictures. 

The mechanism of the earth’s deformation and 
recoil, especially as regards the effects of the 
crust’s yield to the ice-loads, is dealt with in the 
fourth section. The author directs attention to the 
need of distinguishing between the immediate, 
elastic and the prolonged plastic response to load 
and release, and prefers the hypothesis of ‘punch- 
ing’ to explain the plastic upwarping around ice 
caps to the ‘wave’ or ‘viscous bulge’ theory. 

The remaining sections are devoted to the con- 


Everyday Life of 

Vori^eitliche Lebensspuren 

Von Othenio Abel. Pp. xv +644. ( Jena : Gustav 

Fischer, 1935.) 24 gold marks. 

"OXTINGT animals are known chiefly by their 
fossilised bones, teeth or shells, which afford 
many clues to their mode of life and reproduction. 
There are, however, several other kinds of fossils 
which add to our knowledge of extinct animals as 
living organisms. Footprints, remains of food, 
coprolites, traces of disease and accident, and even 
remains of dwellings, are all most instructive when 
they are satisfactorily interpreted. These are 
described by Prof. 0. Abel as “Vorzeitliche 
Lebensspuren” in the handsome volume before us. 
Here they are discussed critically,, with many ■ 
original observations, and they are illustrated by 
an unrivalled series of photographs besides draw- 
ings and diagrams. + 

In the first chapter, on reproduction, the most 
interesting section is that on. the young often found 
within the skeleton of Ichthyosaurians. Prof. Abel 
concludes that although the majority must be 
unborn embryos, a few may perhaps have been 
swallowed as food. The marked discrepancy in 
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sideration. of the high and the low sea-levels of 

■ ..the Pleistocene in areas removed from the glaciated 
tracts.. Special emphasis is placed upon the want 
of uniformity in heights above sea-level of the 
abandoned sea-beaches ; ' it is pointed out that 
there can be no simple criterion .of the eustatic 
emergence ■ “based upon the naive idea, that, this 

■process. gives strandmarks . at constant heights all 
over the world”. But the ■more recent the eustatic 
' emergence, the fewer are the dangers of mistaking 

■ the traces of the corresponding strand-lines on the 
rocks of continents and islands. 

■ Finally, the effects are discussed of the changes 
of: sea-level upon coral reefs in .Pleistocene times, 

■ and the; ‘glacial controF theory of atoll and 
barrier reefs finds preference to the hypotheses of 
Darwin and Dana respectively. 

The book is thoroughly iilustrated with maps 
and views, and the author is to be congratulated 
not only on them but also for departing from the 
too usual practice of giving insufficient referenees 
in the text to the illustrations. It is a book of 
first-class importance and of ecpial intta’est, and 
is written in such concise and clear language that 
any well-educated bov could understaiHl it. 

' ■ H. D. 


Extinct Animals 

size sometimes observed among the eontainec! 
young seems to justify this conchision. 

■ The second chapter, which is by far the Ip,iigest, 
discusses tracks and footprints and the modes of 
locomotion which they imply. The inter]>retation 
of these fossils is difficult, because so little is 
known of the tracks of most aniinais which live 
now. The conclusions to ])e drauii from tlie hand- 
shaped footprints of Clunrolherhon from thf‘ Trias, 
which have already been studied hy Hot^-gel, and 
the classification of reptilian footfirints by Ntqxjsa* 
however, are valuable, and Prof. Alx^l re\’iows 
them in detail. He is of opinion that no undoubted 
footprints of vertebrates have hitherto been 
in Devonian rocks, and he thinks that the Thiriopm 
of Marsh is probably a coprolite of a fisii. He also 
points out that some of tlie Gar! soniferous foot- 
■^prints have been wrongly Jiiterpreted he would 
explain the so-called claws of Oui/chopu^i, for 
example, as being the marks of runnels of water 
into .the print. It is curious to note that some 
.imprints of the fins of fishes in motion have been 
preserved in the Jurassic lithographic stone of 
Bavaria. , The tracks of crustaceans and worms 
are familiar. 
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The chapter on food and feeding is remarkably 
exhaustive, beginning with an account of the 
stomach- contents of the Siberian mammoth and 
the North American mastodon, and ending with 
a discussion of the feeding tracks of certain worms. 
Referring to the remains of land plants found 
inside the fossil 'mummified’ bodies of the aquatic 
dinosaur and sometimes described as 

the food of this reptile, Prof. Abel advises caution 
in identifying the stomach- contents within skele- 
tons. Tmchodon vm^t have fed in the water, and 
the fragments of land plants were evidently 
introduced into the fossil with the rock sediment. 
He also agrees with those who assert that coprolites 
marked by a spiral valve have never been found 
in Stegoeephalian Amphibia or in Ichthyosauria : 
he refers all such coprolites to fishes, in which 
they have often been found. 

Among borings and other traces of dwelling 
places which are described, the most interesting 
perhaps is the fossil nest of a termite from an 


V ' 


Upper Pliocene deposit near Yienna. Among fossil 
examples of commensal and symbiotic animals, 
the most curious is Kerunia, from the Upper 
Eocene of Egypt, which seems to be a hydractinian 
associated with a crustacean. Among indications 
of injury and disease, the irregular rugosities on 
the snout of many crocodile-like Triassic reptiles 
are remarkable. The prevalence of disease among 
the bears which inhabited the European caves 
during the Pleistocene period is also interesting. 

A brief account of fossil records of death 
struggles is followed by a final chapter on insects 
and spiders in amber, which is contributed by 
Dr. Adolf Bachofen-Echt. Like the rest of the 
volume, it is illustrated by photographs which are 
as remarkable as they are beautiful. 

From this brief summary it will be seen that 
Prof. Abel’s volume is not only a valuable work of 
reference in an unusual subject, but is also a 
stimulating contribution to palseontoiogical re- 
search. A.S, W. 


Mathematics and Materialism 


The Search for Truth 

By Prof. Eric Temple Bell. Pp. x+279. (London : 
George Allen and Unwin, Ltd., 1935.) Is. net. 

P hilosophy is a subject of study as earnest 
and important as any individual science. 
Prof. Bell apparently does not share this view, 
however, for in his book, which has the charac- 
teristics of a brilliant joke, he simply uses some 
aspects of the history of science as an occasion to 
poke fun at philosophy and to launch an attack on 
philosophers. Thus, he tells us that a considerable 
part of the efforts of the Greek thinkers "seems to 
have centred round the verb 'to be’ ”. And again, 
that "Aristotle and Plato were presently to prepare 
the ingenious noose with which the Middle Ages 
were later to hang themselves ; and Euclid was 
to tie knots around the vital parts of geometry 
which were to paralyse its creative function for 
two-thousand years” (pp. 97-98) . Or again, that 
‘'the theologians of the Middle Ages before the 
Twelfth Century had built their cathedral of 
learning and reason” on the first half of Aristotle’s 
logical treatise (p. 143). For him, St. Anselm, 
Abelard and William of Occam were "incurably 
logic-mad” ; 'and. Buns: Scotus ' deserves ■ immor-’ 
tality on the only count that "his name has 
passed into the English, language in the word 
dunce”. 

Prof. Bell may dislike specmlations that cannot 


be tested at this moment by experiment ; he may 
even be praised for exposing fourth dimension 
charlatans ; but he certainly does no service to 
real scholarship by carrying to extremes the 
process of "debunking”, which seems to become a 
source of inspiration in many quarters, across the 
Atlantic especially. In any event, he has no right 
to be misleading as when he endeavours to draw 
a parallel between the invention of non -Euclidian 
geometries and the exposition of many- valued 
logics given by Prof. Lukasiewicz — two branches 
of knowledge which have neither the same origin 
nor the same implications. 

It would serve no useful purpose to initiate a 
general argument about a book full of pointless 
remarks and stripped of all references, until its 
author takes the trouble of recasting his pro- 
nouncements ill the habitual forms of a tolerant 
and well-founded controversy. We should also like 
him to tell us more about truth, for though he 
concerns himself, lightly we believe, with the 
"Search of Truth”, all we hear about this important 
idea is that, for Prof. Bell, an "Eternal Absolute 
Truth”, which has no reference to experience, is of 
no importance whatever. 

With this mere confession of faith, however, 
materialism will fare no better. Without sharing 
this 'particular creed, we can say, ne vertheiess , 
that a skilful use of the history of science and the 
sociological interpreta.tion of mathematics, ' could' 
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have prepared a serious case for materialist science, 
in spite of the difficulties of experimenting with 
transflnite numbers, non-Archimedian geometries 
and many- valued logics. Prof. H. Levy has hinted 
at such an interpretation in a chapter of “The 
Universe of Science”. A parallel method was also 
suggested in an article on “Numbers and Numero- 


logy” in Nature of January 20, 1934, p. 80, in which 
the attempt was made to raise to a higher level the 
whole problem of the relations of thought and 
number. Until we are given such an interpretation, 
it is difficult to acknowledge, as we are invited to 
do by the publishers of this work, that “materialist 
science at last has its Jeans . i. &. 


Prof* Hans Molisch's Recollections 


Erinnerungen nnd Welteindriicke eines' Natur- 
forschers 

Von Hans Moliscli. Pp. xii +232. (Wien nnd Leip- 
zig : Emil Haim mid Co., 1934.) 10.80 gold marks, 

I N tB.is autobiography, written at the instigation 
of his friends and pupils, Hans MoHsch gives 
us his recollections of a busy and not uneventful 
hfe devoted to the pursuit of science. His re- 
searches, particularly those into the micro- 
chemistry of plants, are well known in Great 
Britain, but with his personality we are less 
familiar. His biographical recollections will there- 
fore do something towards our enlightenment. 

Born in 1856 at Briinn, now famous as the seat 
of Gregor Mendel’s epoch-making experiments, 
Molisch learnt, as a boy, in his father’s nursery 
gardens, the methods of cultivating plants, which 
stood him in good stead when he became a plant 
physiologist. His training for this career he ac- 
quired at the University of Vienna under Julius 
Wiesner, whose assistant he afterwards became. 
His first professorial appointment was at the 
Technical College in Graz, and later he was pro- 
moted to the botanical chair in the German 
University of that town. He has a good deal of 
interest to tell us of the staff and the students of 
this university and something too of the ill-feeling 
which existed between the Czechs and the German 
.students. 

In 1897, aided by funds from the Academy of 
Sciences in Vienna, Molisch undertook a journey 


round the world, working for some time at the 
botanical gardens, at Buitenzorg. Of his travels, as 
well as liis^work, he'gives us an .interesting account. 

■ On the retirement of Wiesner in 1909, Molisch 
was appointed professor of plant physiology in 
. Vienna, where he remained until his own retire- 
ment in 1928. Here he continued liis 
■ chemical, investigations, but found his aedivities 
somewhat cramped l.>y the absence of oxpc’srimental 
grounds. In 1914 he visited England and only 
just escaped, being interned on his ret-urn through 
France. While still holding his professorial c;hair 
in Vienna, he was invited to become for two years 
the director of the New Bota,nical Department of 
the Tdhoku Imperial University at Sendai, and on 
.this occasion made his second journey round the 
world.' - He tells us a good deal about his stay and 
his work in Japan,, though of course less fully than 
in the hook he published in 1926. 

After his retirement from the professorship at 
Vienna, he was invited to lecture and w^ork at the 
Bose Institute in Calcutta, and the account of his 
work there will be read with .interest. Moiisch’s 
account of the conditions in India and its people 
is worth perusal. 

The author concludes Ins book, which contains 
his portrait and a nu,m,ber of other illustrations, 
with some reflections on Tifei, stating his opinion 
.that living matter has never arisen frotii lifeless 
inorganic matter, . and his belief that', the origin of 
life is at the present , moment ami. I'Huiia-ps will 
always remain insoluble — a riddle of ilie iiniverse. 


The -'Biology of Flowers 

By W. O. James and A. R. Glapham. Pp. viii + 116 + 
41 plates. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1935.) 8s, net. 

This unusual book should prove valuable in inspiring 
enthusiasm for what is so often made a very dull 
branch of botany to the average student. Each 
flower is carefully described in readable language, so 
that, once having worked through the book, the 


student can turn to .his more compact Flora .well 
'armed and ready to follow floral taxonomy with, 
interest. 'The diagrams are siiigtilarl'y. attractive, but 
there -seems no excuse for their being reproduced on 
such a large scale, since most. of them, are either floral 
diagrams or halves of flowers. Nearly all could have 
been reduced to a quarter of their present size, 
without detracting from their lusefulness ; thus re- 
ducing considerably the size and possibly the price 
of the book. 


September 28, 1935 N A T U R E 495 

(i) Theoretical Physics nuclea.r division, fertilisation, meiosis, and cytology 

By Prof, Georg Joos. Translated from the first in relation to heredity. The work is illustrated with 
German edition by Dr. Ira M. Freeman. Pp. xxiii+ 209 figures, some of which are original, a number 
748. (London, ■ Glasgow and Bombay : Blackie and being photomicrographs. Some of the recent studies 
Son, Ltd., 1934.) 25^, net. of chromosome stmctures are given, including photo - 

^ ^ . 1 *1 graphs of the salivary gland chromosomes in the 

(^) Lehrbuch der theoretischen Physik ' Simulium larva. Selected studies are given from the 

Von Prof. Dr. Georg Joos. Zweite Aiiflage. Pp. protozoa, Algse and other groups of plants as w^ell 
xvi + 676 . (Leipzig: Akademischo Verlagsgesell- plants and animals . This book mil 

schaft m.b.H., 1934.) 24 gold marks. serve a useful function as an introduction to the 

(1) The first edition of the book by Dr. Joos appeared modern problems connected with cytology, 
in 1932 and was favourably noticed in Nature, 131, (2) Prof. Tisehler’s work is a second edition, th© 

221 ; 1933. The English edition now before us shows first having appeared in 1922. It deals ©xelusively 
every sign of having been prepared with great care, with the resting plant .nucleus, being an exhaustive 
and is written in clear and straightforward language, review with citations of all the relevant literature, 
which is unfortunately more than can be said for many The present edition is largely increased in size, th© 
translations from the German. Only minor altera- number of publications cited having risen from 1,909 
tions and corrections have, apparently, been made in to 3,883, a striking index of the rapid increase in 
preparing the English version. We can congratulate cytological literature. The topics considered are 
Dr. Freeman on his very satisfactory performance of arranged imder such headings. as the general moi*pho- 
a task which we are glad to see accomplished. iogj?- and chemical organisation of the resting nucleus, 

(2) The second German edition contains a new the morphology of network, karyolymph, nucleoli, 
chapter on nuclear physics, which consists mainly protein crystalloids, the nuclear membrane and 
of a non -mathematical description of the new work exchanges through it, multimieleate cells, and th© 
on artificial transmutation and the newly-discovered relation of the resting nucleus to cell division. This 
elementary particles. There is also a brief addition volume will be of permanent value as a work of 
concerning the method of magnetic cooling which reference, 
has been applied with such success by de Haas, 

Simon and others to obtain exceedingly low tem- 
peratures. Otherwise there is little change in this Experimental Physical Chemistry 
admirable textbook. By Prof. Farrington Daniels, Prof. J. Howard 

It seems a little strange to an English reader that Mathews and Prof. Jolm Warren Williams. ( Inter - 
a German cannot bring out even a new edition of a national Chemical Series.) Second editiori. Pp. 
work on theoretical physics to-day without a pre- xix-f 499. (New York and London : McGraw-Hill 
fatory reference to the neues Reich and the harter Book Co., Inc., 1934.) 2l5.net. 

Daseimhampf des deutschen Volkes, but w© suppose For this second edition the authors have largely 
that it has its reason. We further note th© addition rewritten their book ; alterations in experimental 
of a glossary explaining ‘foreign’ terms, in which procedure to give higher accuracy, replacement of less 
Absorption {Verschluchung), Elastizitdt {Dehnbarlceit)^ satisfactory methods by new ones, and a different 
Kapillaritat (Haarrohrehenkraft) and such-like non- ■ treatment of electromotive force and capacity 
Prussian words, are translated into the new German, constitute the principal changes, 
although these ‘foreign’ words appear in the articles In Part I, “Laboratory Experiments”, each of the 
in Gehier’s “Piiysikalisches Worterbuch” of more fifteen chapters deals with a particular field of 
than a hundred years ago. Merkwurdig I physico-chemical work. The experiments are 

E, N. da C. A. systematically described, each method being preceded 

(1) Grundriss der Cytologic by an adequate explanation of the theoretical 

Von Dr. Lothar Geitler. Pp. viii-f-296. (Berlin : principles involved, and followed by a summary of 
Gebrtider Borntraeger, 1934.) 19.20 gold marks. the practical applications of the method and sugges- 

tions for further work. Under the heading of 

( 2 ) Handbuch der Pflanzenanatomie ^ Apparatus, Part II deals with means and technique 

Heraiisgegeben von Prof. K. Linshauer. Allgemeiner necessary for work of a more advanced nature. 
Teil : Cytologie (Die Organ© der Zelle). Band 2: These operations are grouped under chapter headings 
Allgemein© Pflanzenkaryologie. Halfte 1 : Der subjects to which they are most applicable, 

“Bnhekern”. Von Prof. Dr. Georg Tisehler. Zweite order adopted for Part I being repeated in Part 

Auflage, Pp. XX + 630. (Berlin : Gebruder Born- jj . this, together with adequate cross-references, 
traeger, 1934.) 64 gold marks. gives the book added coherence. Part III is concerned 

(1) The number of cytological books is rapidly with miscellaneous operations, such as calibration, 
increasing. The two before us, while both morpho- thermostatic control, the determination and influence 
logical, are almost entirely different in their contents, of errors, which are of value in the conducting of 
The work by Geitler aims, on the whole successfully, any detailed systematic investigation. 

at giving a statement of the fundamental facts of Though the authors make no claim for complete- 
general cytology, and cites results from plant and ness, this is a well-proportioned and comprehensive 
animal cells with equal frequency. Its six sections guide for both the student and the research worker, 
deal respectively with cell morphology, cell division, H, K. W. 
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By Prof. B* 

T he reason why a real fluid can leave the surface 
is now well understood, but the calculation of 
the precise point at which it will do so is still a matter 
of great difficulty, over which we are only just 
beginning to obtain the mastery. It is still true, 
in the main, to say that the question whether or 
not a given body will give a good streamline flow 
can be determined only by experiment, and it is 
entirely for this reason that it has been found 
worth while, in the countries interested in aero- 
nautical development, to spend large sums of 
money on the construction of huge wind tunnels, 
within which the necessary experiments can be 
made. Even in these tunnels the question cannot 
be settled with absolute certainty, and research 
workers are turning more and more to face the 
difficult technique of experimenting in actual 
flight, to determine how nearly the flow about 
actual aeroplanes approaches the ideal streamline 
form. 

It is, of course, no easy matter to design and 
make what may be described as streamhne aero- 
planes. It is necessary first to eliminate such an 
obvious obstruction to the air as the undercarriage, 
by pulling it up into the body or wings when in 
flight. This involves designing a light and strong 
mechanism which will return the wheels to the 
landing position and lock them there with well- 
aigh absolute certainty. The importance of this 
point strikes one with added force when landing 
for the first time upon a collapsible under- 
carriage which cannot be seen from inside the 
aeroplane. Next, there is the still more difficult 
problem of cooling the engines without exposing 
unstreamlme objects to the air stream. The 
problem is especially difficult with the air-cooled 
engine which is so convenient in other respects : 
it has been partly overcome by devices known as 
the N.A.O.A. cowling and the Townend ring, 
which are placed around the engine to prevent it 
from deflecting the air stream away from the sur- 
face of the body behind it. Then again the pilot 
must he able to see forward comfortably through 
a window which does not spoil the streamline form 
of the body. This is rather easier when there is 
no engine in thb nose of the body, for the pilot 
can then be placed well forward in a position 
where there is les^^ danger of his window causing 
the stream to sepan^te from the body. Finally, it 
is necessary to ensur'e that the junctions between 
* Qontinufd from ^age 466 . 
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■■the- body .and the wings and tail are not such as 
to lead^-o uiistreamline flow, even ihougli these 
parts separately would behave in a perfectly 
streamline manner. It is only recently that 
reliable information on this point has become 
■available' and led to designs in which the wings 
are carefully moulded into the body, 

' Until two or three years ago. these difficulties ' 
were altogether too much for designers and con- 
structors, with the result that the resistance of the: 
average aeroplane at high speeds was many times 
greater than it would have been with correct 
streamlining, and speeds of 100 iniles per hour or' 
slightly more were all that could be obtainetl from 
the '■ power — one horse-power to al>c)ut 12-15 lb. 
weight — ^usually supplied for transport purposes. 
During the past few yews, the speed of the most 
advanced forms of civil aerial transport has risen 
from something less than 100 miles per hour to the 
neighbourhood of 170 miles |>er hour— the top 
speeds of the best aeroplanes have, as everyone'' 
toows, risen to more than 200 miles i^et hour, but I 
am referring to the actual travelling speed. This 
increase has been primarily due to improvements 
in streamlining. Secondary developments, such as 
that of the variable pitch screw and the split-flap 
wing, have been necessary to enable advantage 
to be taken of the reduced head resistance with- 
out adversely affecting the problem of landing and 
taking off, but these of themselves could have 
achieved but little upon the older unstreamline 
aeroplane. 

'■ In the epoch of the imperfee.tly streamline aero- 
plane, from, which wo are only now beginning 
to emerge, the skin friction on the exposed Hurfacfcs . 
contributed so small a fraction to the wliole :rc^sist- 
ance that, even if it could have been eliminated 
altogether, the speeds would not have increast‘d to 
any. important extent, but, now that it is becoming 
possible to approach the perfect streamline sha:pe, 
skin friction provides the dominating contribution 
to the resistance, and its study with the view of 
possible reduction of head ' resistance is trans- 
formed from a matter of mainly, academic interest 
to one of supreme practical importance. Here, 
again that ■, curious .and insistent urge, . wffiich 
causes The unpractical man of science to study 
. problems for their own sake, without reference to, 
their immediate practical application, has stood^ 
us in good stead ; for now that skin friction 
has suddenly taken the foremost place in the 





NATURE 


September 28, 1935 

search for still greater speed, we find ourselves 
already in possession of much useful informa- 
tion about it, although there is still a long way 
to go before we shall understand its action com- 
pletely. It is to the consideration of what we 
already know about skin friction that we must 
now turn. 

A real fluid, such as air, cannot slip over a solid 
surface ; the layers in immediate contact with the 
surface having no appreciable motion over it. 
This, of course, is in direct contrast to the ideal 
fluid of the mathematicians, which is assumed to 
slip with perfect ease. When one examines the 
flow of air close to a solid surface, one finds that 
the velocity parallel to the surface increases very 
rapidly from zero at the surface to the full velocity 
of the main stream at a point' not far from the 
surface. The thin sheet of fluid in which this 
rapid change occurs is called the boundary layer. 
When the flow' within this boundary layer is 
smooth, in the sense that sheets of fluid slip over 
one another without mixing — ^like the cards of a 
pack which is thrown down on a table — ^we say 
that the boundary layer is laminar, and it is found 
that when a body, such as a wing, has a smooth 
surface and a rounded leading edge the boundary 
layer is smooth — or laminar — for some distance 
along the surface back from the leading edge. 
Sooner or later, however, at some point behind 
the leading edge, this laminar condition breaks 
down and the flow within the boundary layer be- 
comes turbulent, so that the separate sheets of air 
no longer slip as a whole over one another, but 
are thoroughly mixed together by the formation 
of little eddies and erratic movements of small 
portions of air to and from the surface. Anyone 
who has looked down over the side of a ship in 
motion will have seen the effect of this turbulence 
extending^ on a large ship, for a foot or more from 
'the side.' 

The distance from the leading edge of the wing 
or the bow of a ship at whdch the flow within the 
boundary layer passes from the smooth to the 
turbulent form is controlled by a number of 
factors such as the speed of the main flow, the 
shape and roughness of the solid surface and the 
turbulence, if any, already in the fluid before it 
reaches the wing. Speaking roughly, the greater 
the speed, the greater the roughness, or the 
greater the initial turbulence of the fluid, the 
sooner does the transition take place, and although 
we have a great deal of experimental evidence on 
the matter, we have, as yet, no means of , cab.- 
culating the distance from the leading edge at 
wdiich the transition will occur, or even of placing 
any theoretical limit upon this distance if the 
surface were perfectly smooth and the main 
stream perfectly steady. 


Experiments made in wind tunnels suggest that 
at speeds now in contemplation for civil aircraft — 
say 200 miles per hour — ^the transition to turbu- 
lent flow would be expected to occur within a few 
inches from the leading edge of the wings 
and front of the body, so that almost the whole 
of the surface of the wings and body would be 
covered by a turbulent boundary layer. But 
unfortunately there are no large high-speed 
tunnels yet in existence in which the air stream 
is as free from turbulence as the open air through 
which aeroplanes fly ; consequently it is to 
experiments on actual aeroplanes in flight that 
we must look for a final reliable estimate on this 
matter. There is as yet very little evidence of 
this kind available, but the necessary work is in 
hand. 

The practical importance of discovering how far 
back it is possible to coax the boundary layer to 
remain smooth will be appreciated from the fact 
that the skin-friction force exerted by the smooth 
layer on a high-speed aeroplane would be about 
one-eighth that of the turbulent layer, so that any- 
thing which would increase the area covered by 
the smooth layer would have a powerful effect in 
raising the ultimate limit of speed. Assuming, 
however, for the moment, that it will not be 
feasible in the near future to retain the smooth 
form of the boundary layer over more than 
a small portion of the total exposed surface 
of an aeroplane, we have to consider the magni- 
tude of skin-friction applied by the turbulent 
layer. 

We have already a considerable knowledge of 
the skin-friction forces on thhi smooth flat plates 
advancing edgewise into air or water, and we know 
that on such a plate, as large as the wings of a 
large aeroplane, the mean skin-friction resistance 
applied by the turbulent boundary at a speed of 
200 miles per hour would be about one-third of a 
pound per square foot of exposed surface. But, in 
order to obtain this low figure the exposed sur- 
faces would have to be very smooth. Recent work 
by Profs. Prandtl and von Karman has suggested 
that roughness corresponding to small grains of 
sand larger than one-thousandth of an inch in 
diameter, thickly spread over the surface, would 
appreciably influence the results. Grains, for 
example, of the order one-hundredth of an inch 
in diameter would, it is estimated, raise the 
friction by as much as sixty per cent. 

These estimates, it is true, were based only upon 
experiments made in long pipes with roughened 
sxxrfaces, and the results were applied to flat pieces 
of finite length, after elaborate calculations based 
on unverified assumptions, but, for my part, I 
beheve that the estimates will he found to be 
substantially correct when checked by direct 
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measurement on wings of various roughnesses. 
Such experimental checks should shortly become 
available from experiments in the compressed air 
tunnel at the National Physical Laboratory, and 
from some experiments which we are making at 
Cambridge to find the resistance of parts of the 
wings of actual aeroplanes in flight. ■ 

As to how far the skin friction on the curved 
surfaces of a wing or an aeroplane will he the 
same as that on a flat surface, we are still very 
much in the dark. The curvature of the wing 
causes the pressure to change from point to point 
on its surface, and these pressure changes, or 
gradients as they are called, influence the flow in 
the boundary layer and the intensity of the friction 
aijplied by it. They also appear to influence the 
point of transition from smooth to turbulent flow, 
in the sense that the flow seems more likely to 
become turbulent when pressure is increasing in 
the direction of flow. It has long been known that 
a too rapid pressure rise in the direction of flow 
reverses the flow in the boundary layer, and is 
the cause of the separation of flow from the 
surface of unstreamline bodies ; and it now seems 
that pressure gradients, much smaller than are 
necessary to cause separation, may still adversely 
affect speed by encouraging the boundary layer 
to take on the turbulent form with its inevitably 
increased resistance. It may be that the impossi- 
bility of avoiding such rising pressure gradients 
over some parts of the surface of an aeroplane will 
place a final bar upon efforts to extend the laminar 
boundary layer over the whole exposed surface, 
but it is as yet too early to make any definite 
prediction on this question. 

We are now in a position to take stock of the 
situation in respect of the attainment of high 
speeds by the civil transport aeroplanes of the 
near future. The most efficient aeroplanes of the 
present day have travelled a long way towards 
perfect streamlining, and achieve cruising speeds 
of a little less than two hundred miles per hour. 
It has been estimated that if perfect streamlining 
were to reduce their head resistance to that of a 
smooth flat plate of the same exposed area with 
turbulent boundary layer, they would travel some 
20 per cent faster than at present on the same 
power. Hence there is some improvement, though 
not much, still to be achieved by perfect stream- 
lining. 

Now, however, that skin friction has been pro- 
moted from the minor role which it played in the 
pre-streamline epoch to the principal part which 
it will henceforth play amongst the factors which 
limit speed, it is no longer accurate enough to 
assume that it can be represented by the turbulent 
layer skin friction on a fiat plate, and a great vista 
of research is opened up, of which the object will 
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be to determine accurately the skin frietlon on the:' 
actual curved surfaces of the ac^roplaiicu unci to, 
reduce it so far as possible towards the figure, 
appropriate to the laminar boundary layer. 
Complete success along these lines might result 
in a further eightfold recliielioii of head 

resistance, which might corres|)oiid to ii nearly, 
twofold increase of speed with pmver. 

0.ne cannot say yet what if any, of this 

great reduction will ever be mhieviHi, fur the 
difficulties in the way of exlending tlie laminar 
layer appreciably may bc^ very great, and they 
.may 'prove to be insurmountable. Onc^ can only 
note the reward to be gained if sii<‘eess were, 
complete, and observe that to achieve a relatively 
small fraction of this reward would be worth a 
very great effort. 

An alternative to the reduction of lic*ad resist- 
ance would be an inerea-se of |)ower for wifight, 
and no one can 'predict what ne\v devt^lopiiients of 
the power unitB may o<,*eur. But to increase 
speed greatly by this method alone is a difficult 
matter, for even if the power w«a’e to be dou!>lc*d, 
by giving to civil aeroplane's powers conifia ruble 
to those given to-day to war ac'roplanes, speed 
would be increased only by Boiiie 2rn«30 |K'r cent. 
Personally, I do not look for much inerc^asc' along 
these lines in the near fid:ure. 

There is one other foreseeable) way of eviidlng 
the restrictions on speed, which is much discussed 
at present, but which has not yet been (exploited. 
This is to fly . very high, using totally enclosed 
aeroplanes within which pressure and temperature 
can be maintained at a comfortable level for the 
occupants. . By this means, the direct resistance to 
motion might- be decreased almost indefinitely, at 
■ the expense of some increase in what I liave called 
the . track-laying power, which, as I have shown, 
places no final limit on speed. TIany ve.ry tliflicuit 
practical problems must be ovt'reome before much 
can be made of this method, a'lid it is tfH> emiy to 
give any estimate of tlie increases in {economical 
speed' which .might result fix'im this line of attack. 
Possibly the ultimate limiting ffictor hen:* wifi be 
the difficulty of (‘ooling tlie ('ugine at high 

altitudes. 

.For m.y own part, I feel reasonably eonfideiit 
that', stratospheric flying, as this high flying is 
called, with its as yet unpredictable limits to 
speed, will eventually provide the principal means 
of long-distance transport over the earth. For 
I cannot believe that man will ffiil to take ad- 
vantage of the arrangement, so conveniently 
provided by Nature, whereby the air is thick 
where he has to land and take off, and thin a little 
way above, where he can travel at high speed 
with small resistance and without inconveniencing 
those who remain on the ground. 
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Surface Chemistry 


T he immense progress that has been made in 
unravelling the details of surface phenomena, 
since the fifty years old generalisation of J. J. 
Thomson and Willard Gibbs that the energy 
conditions. at surfaces may profoundly modify not 
only the concentrations, but also the chemical 
equilibria at surfaces, were well surveyed on 
September 6 in a vigorous and crowded discussion 
held by Section B (Chemistry) at the Norwich 
meeting of the British Association. The principal 
speakers were Profs . H . Freiindlich , E . Waldschmidt- 
Leitz, E. C. C. Baly and E. K. Rideal, and Drs. 
N. K. Adam, A. H. Hughes and J. H. Schulman. 
Many of the outstanding points in the behaviour of 
molecules at the principal types of surfaces which 
occur in systems of actual or potential biological 
importance were touched upon in more or less detail. 

With the simplest kinds of surface film, the 
iinimolecular films at water-air surfaces, the 
structure is now so fully known that the size, shape, 
mechanical properties, orientation and motion of 
the molecules can be discerned in much detail. 
The links, also, with structural organic chemistry 
have been made secure by establishing the truth 
of Langmuir’s generalisations that the surface 
films behave just as would be expected of a layer 
of floating objects having all the properties of the 
molecular models of the organic chemist, and 
that the field of force of the surface is simply 
the aggregate of the chemical forces round the 
surfaces of the individual molecules. Patty 
compounds and sterols may have any of a large 
number of different types of film ; the mole- 
cules may stand upright, or lie flat, or oscillate 
though various positions, always, however, keep- 
ing the water-attracting end to the water. 
Proteins and the higher carbohydrates lie flat 
if there is sufficient space on the surface ; 
they may tilt a little if compressed, but never 
stand upright. With these simple films every 
stage of compactness is found, from the dilute 
gaseous films which have the molecules lying 
flat and swimming about individually in the 
surface, to the solid , condensed films where they 
are upright, close packed, and interlocked so 
as to form a two-dimensional poly crystalline 
structure. 

Unimolecular films may, or may not, be actually 
present as membranes in living cells; but that 
their properties are of fundamental importance for 
cell behaviour is already clear. It is possible to 
imitate, quite closely, on synthetic unimolecular 
films of substances present in red blood corpuscles, 


the phenomenon of hsemolysis. Haemolytic agents 
introduced into the underlying water cause a 
great increase in surface pressure, penetrating into 
the natural film so as to force the molecules apart 
and cause it to expand, destroying its natural 
cohesion. Some such penetration and expansion 
of the membrane round a corpuscle must occur 
during haemolysis. . Probably agglutination is 
essentially due to the penetration of substances 
■ into the film, the molecules of which orientate them- 
selves so as to render the outer surface more 
hydrophohic ; the attraction of the cell surface 
for water is thus diminished and the cells tend to 
clump together. 

There , is, as yet, no proof that the intrinsic 
reactivity of molecules is altered merely' by 
adsorption at a liquid surface, but nevertheless 
the surface may greatly affect the chemical 
equilibrium and the velocity of chemical reaction, 
through two factors. First, the actual concentra- 
tion of the molecular species is usually very much 
altered through adsorption ; secondly, the access- 
ibility of the reacting portions of the molecules 
may be affected by the particular orientation in the 
surface. For example, the oxidation of unimole- 
cular films of unsaturated fatty acids which have 
a double bond in the middle of the hydrocarbon 
chains is much accelerated if sufficient space is 
allowed on the surface for the chains to Me nearly 
flat, so that the double bonds can easily come into 
contact with the oxidising agent in the underlying 
water the - oxidation is retarded if the film is 
squeezed so as to push the chains more upright 
and the double bonds away from the. water. 
Electrolytic dissociation, also, is often affected by 
adsorption at the simplest kind of surfaces, a 
phenomenon which may cause indicators to play, 
unpleasant tricks in solutions of colloidal sub- , 
stances. All such .phenomena are, however, only 
effects of the changes in the environment of the 
reacting groups in the adsorbed molecules, caused 
by their crowding and special orientation at the 
surfaces. A liquid surface seems incompetent to 
impose on adsorbed molecules the: strains necessary 
to activate them, and catalyse the variety of 
reactions which are caused by enzymes and many 
solid surfaces. But., certain colloidal supports can. 
certainly do this. .„ y „ 

Enzymes consist ' essentially of colloidal protein 
particles,; on a part of the surface of which there 
is a, grouping of atoms which has specific adsorptive 
aiid activating properties. ■ Substances in the sur- 
rounding; liquid must both be adsorbed on this 
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active patch and he activated when there ; there 
must be a highly specific relation between the 
structure of the active patch and the substrate 
adsorbed from solution for both these processes 
to occur. These surface patches do not appear to 
constitute any great part of the mass of the 
colloidal particle, for many pure enzymes activating 
very different reactions are so similar in general 
composition that ordinary chemical analysis can- 
not distinguish between them. The enzyme may 
thus he regarded as a colloidal carrier having a 
specific local surface structure. The nature of the 
carrier is of importance, though it is secondary 
to the nature of the surface grouping; if the 


Migrations 

A COMPREHENSIVE discussion which covered 
the movements of most of the migratory 
groups of animals occupied the morning of Septem- 
ber 10 at Section D (Zoology) of the British 
Association at Norwich and brought together 
much recent information about migration and 
theories concerning it. 

The discussion was opened by . Prof. James 
Ritchie, of the University of Aberdeen, who dealt 
with the migrations of mammals and directed 
attention to two problems — ^the cause or causes 
of migration and the way in which migratory 
routes were determined. He described briefly the 
well-known large-scale movements of such as the 
lemmings in Scandinavia, the brown rats which 
invaded Europe from the Caspian region in 1727, 
the grey squirrels and martens in North America 
before 1866. These, due to lack of food following 
undue multiplication, were casual, rather sporadic, 
one-way movements — -overflow movements and 
not migration proper, and they aimed at no 
definite goal. True migrations, regular seasoiial 
goings and comings or two-way movements, are 
of two types, differing in degree rather than 
essence. The local migration, shown by the red 
deer of Scottish hills or the Wapiti deer of the 
Yellowstone Park in the United States, was a 
movement from summer feeding grounds at high 
altitudes to a winter range in the shelter of the 
valleys. Its primary urge was food. 

The great seasonal migrations, impressive in 
extent as well as in the mass of animals taking 
part in them, were formerly represented by the 
movements of the wild horses of the steppes of 
Asia, of the countless antelopes of Africa, the bison, 
reindeer and musk-oxen of America. They were 
determined m by scarcity of food, though 
other hungers’ for water or for salt, also induced 


carrier is changed the eatahlie efficiency of the 
enzyme may, or may not, he fhanged. The coin- 
plex ' phenomena of aetivuiioii of enzymoH are 
often due to. the combination of two types of 
particle ; and among the importmil aetival ors 

are the sulphydrjl grouping and t ho* iron-cTint aiiiing 
part of hmmoglobiii. 

The discussion gave a good ich\i, of thc'^ progrcNS 
made by the new sdencH^ of the niiilccnlar aiuiioiny 
of surfaces; it is well started ami cannot fail to 
develop rapidly and increase in irtti‘r(\st and in 
usefulness to the biologist, and perhaps uitiinately 
also to The practising physichin. 

X. K. Aoau, 


of Animals 

regular migrations ; and their riHite othai followed 
regular tracks or roads siitveyc^d jitid iiiiidc^ l)y far 
distant ancestors after trial iim! tt)wards a 

defi.nite goal. Road-making is clijiracicristie. of the 
daily activities of mainnialK, and nduTiitt^ry tracks 
formed a heritable pro|>erly liandtH.I titwri iroin 
generation to generation. Such an i^xplaiiation of 
migration avoids ilie mml «)f invoking iiny spedal 
migratory instinct or special Hiiise of dlreeiiori. 

Dr. N. A. Mackintosh des<aalH^d the migrations 
of whales from the antaretit* rt*gion where tliey 
are most abundant <loring the suninier. gorging 
upon the crustacean Euphamin s^perba. In winter 
they move northwards to temperate waters for 
the breeding season, and although actual migra- 
tions have not been often traced, the eirnunstantial 
evidence is strong, 'For exajnphn in the antarctic, 
whales fatten enormously as summer mlvaiu'es, 
and then off South Afri(U, wliak/s very fat in body 
and yet' with empty stomachs are hmnti, elmirly 
immigrants from tlie untardie feeding grounds. 
.-Again in- w,iiiter off the Afi'iean «‘oa-st whales 
bearing fresh scars w'ere found, hut wheri whales 
were caught in the antarcth* scurs werv. liealed 
—they had been eontraeted in warnuu' wat(Ts dur- 
ing the northern migration. Ihnv the migrating 
■ whales are. guided on their movements is ek« : 
e.xcept in coastal waters landmarks si*em to he out 
of the question, but perhaps the tempiUMture of the 
water controls the movements, since tim regular 
presence, of whales seen from tlie lEseorerif in the 
antarctic shows that they frequent tongues of warm 
, water and are obviously sensitive to temperature. 

Recent ■ discoveries regarding the iiiigrathtiis of 
^ birds were described by Dr. A. Landsborough 
Thomson, who -pointed out that the old idea of 
. narrow, migration routes along coast-linos and 
- river-valleys had been abandoned in favour of the 
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idea of migratory movements upon a broad front. 
The extraordinary complexity and variety of 
migration in different species, sometimes closely 
related, were illustrated by a series of well-chosen 
examples, some selected from the recently in- 
vestigated movements of birds confined to tropical 
areas; but it was pointed out that overriding all 
the complexities a regularity of time and place 
and route characterises migratory movements as a 
whole. The outstanding problem still to be solved 
is that of route-finding, and although there are 
many indications that vision plays an important 
part (for example, fog is one of the serious disturb- 
ances of a migration) yet the orientation of a 
migration journey must still be looked upon as 
something of a mystery. 

Some interesting results of marking experi- 
ments were described by Dr. E. S. Russell in 
discussing the migrations of fishes, where know- 
ledge of migration is of great economic importance 
since the movements of concentrated shoals of food 
fishes regulate the fisheries. In fish-marking 
experiments, hundreds of thousands of individuals 
have been marked and a high return of 30-40 per 
cent gave a clear indication of the major move- 
ments, which was supplemented by the analysis 
of fishery statistics. Generally speaking, the 
migrations of fishes consist of thi’ee movements — 
of mature fish to the spawning grounds, generally 
upstream, a dispersion after spawning, generally 
downstream, and local seasonal migrations such 


as that of the tunny into the North Sea in autumn. 
Dr. Russell illustrated these facts by describing 
in detail recent observations upon the movements 
of cod, plaice and salmon. 

The series of general papers on migration was 
concluded by an account of the migrations of 
insects by Dr, C. B. Williams. In this case, migra- 
tion does not necessarily include a return flight, 
though in the last five years evidence has accumu- 
lated that some Lepidoptera do make a return 
journey. Migration is widespread in the insect 
world, many instances being known from the groups 
of Lepidoptera, locusts, dragon-flies and beetles. 
One of the most remarkable cases is that of the 
American monarch butterfly which spends the 
summer so far north as Alaska and winters in the 
southern States and Mexico, returning to a state of 
semi-hibernation in the same groups of trees year 
after year, although one or two generations have 
passed since the former occupants had traversed the 
migi'ation route. The extraordinary movements 
of the world-wide painted lady butterfly were 
described, and it was shown that insect migration 
takes place in definite directions, and is independent 
of the direction of the wind. The understanding 
of insect migration is complicated by the short 
life of insects which makes impossible any learning 
of the route from direct ancestral experience. 

The migration symposium was a popular feature 
of the Section’s discussions, and was attended by 
a very large audience. 


Character and Causes of New Stars 


AT the British Association meeting in Norwich, 
-Ta a discussion on new stars was opened in 
Section A (Physics) on September 10 by the 
Astronomer Royal (Dr. H. Spencer Jones), and 
other papers were contributed by Mr. J. P. M. 
Prentice, Prof. F. J. M. Stratton, Prof. W. H. 
McCrea, Mr. E. G. Williams, and Dr. A. B. Wyse 
and Mr. R. H. Stoy. The following is a summary 
of some of the chief points which emerged. 

A new star may be defined for practical purposes 
as a star the apparent brightness of which increases 
within a few days by some five magnitudes or 
more. The first well-authenticated historical record 
of a nova is of that observed in 1572 by Tycho 
Brahe, and since then novse have been looked for 
and observed with increasing zeal. This may be 
illustrated by the fact that, since 1901, forty-two 
galactic novse have been recorded, and of these 
seven have been near enough and discovered soon 
enough for detailed spectroscopic study. These 
seven include Nova Herculis 1934, discovered by 


Prentice, through whose promptitude in com- 
municating the fact a spectrum was obtained by 
Martin at Greenwich within one hour after dis- 
covery. 

The light-curve’ of a nova in general shows a 
steep rise to its principal maximum, followed at 
first by a steep fall, and then by a more gradual 
fading, with small fluctuations, to something very 
near the pre-outburst magnitude. The case of 
Nova Herculis, however, showed novel features in 
the way of many comparable maxima, extending 
over some months, before the steep drop occurred. 
The intrinsic surface brightness, as judged by the 
effective temperature, does not in general change 
much before the principal maximum, and hence 
the increase in total brightness must be attributed 
to an increase in the radiating surface. In a 
typical case, the radius of the star, as defined by 
its photosphere, must increase about a hundreds 
fold. In the later stages, however, the effective 
temperature does increase very considerably, so 
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that the final radius when the star has returned 

to approximately its initial total brigh-tness may 
be perhaps 1/25 of the pre-outburst radius. The 
net consequence of the outburst being thus a 
oontraction of the whole star, it results in the 
liberation of a vast amount of gravitational energy 
of which some, at any rate, must supply the energy 
for the increased taxation during the eruption. 

The variation of brightness of a nova is accom- 
panied by a highly complex sequence of changes 
in its spectrum . Before the principal maximum the 
spectrum is not greatly different &om one of the 
ordinary spectral types. The absorption lines, 
which are then its chief feature, show by their 
displacement towards the violet the general 
swelling up of the star already deduced from its 
increase in brightness. After maximum, multiple 
absorptions appear with large violet displace- 
ments, and each in general bordered on the red- 
ward side by bands of emission the mean position 
of which coincides in each case with the undisplaced 
position of the corresponding spectral line. These 
features can he explained by supposing that one 
or more shells of gas are thrown off from the star 
and accelerated away from it, probably under 
forces due to radiation pressure. This has in some 
cases been confirmed by the fact that, after 
enough time has elapsed for these shells to attain 
sufficient size, it has been possible to observe 
them directly as a growing nebulosity around the 
parent star. There is also spectroscopic evidence 
in some cases for the ejection of matter in irregular 
jets rather than, or as well as, in symmetrical 
shells. In addition, turbulence appears to develop 
in the ejected matter. 

In the further spectral development the absorp- 
tions gradually disappear, giving way to a bright 
line spectrum in which a number of Torbidden^ 
lines of oxygen [0 1] and [0 m], and iron [Fe n], 
make their appearance. The whole sequence is 
consistent with what may be expected from the 
increase of temperature of the parent star and the 
decrease in density of the expanding envelope. 
The final spectrum is of Wolf-Rayet type, the 
structure of the lines suggesting the continued 
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emission of gas. It seems probable that the nova is 
then approaching a white clwarf state. 

Photometric measurements of iiovm spectra liave 
recently yielded valuable information eon firming 
both the hypothesis of the expa-iiding giiseoiis 
shells and also the high colour teiirperatiire at- 
tained by the nuclear star in tiie later stages. 
Further, the photometry of the alrsorptioii lines 
due to interstellar Ca+ yields mi esiimate of the 
distance of the nova. This method gave for Xova 
Herculis a distance of 1,200 light-years, which 
shows that at maxlmnm it was 30,iH)0 times as 
bright as the sun. 

The estimated rate of appeai'ancc c»f iiovm In the 
■ Milky Way agrees well with Huhble's estimates of 
the number appearing in the Andromeda nebula, 
which may be regarded as a eompatcible system. 
If this rate is assumed uniform, it shows that in 
about 3 X 10® years every star would become a 
nova. This is approximately to the lowest 

estimate of the age of the stars, so it soems likely 
that such a flare up may in iact happen to every 
star. The most plausible e^vplanation of the 
phenomenon is provided by K, A. Mihttfs theory, 
according to which instaf)inty sets i?i at' a certain 
epoch in the 6volutii>n of a star, e-auslng it to pass 
over into a dcollapsecP ef>nliguratiom with the 
liberation of a large ainount of gravitational 
energy. The same theory shows that, if the star is 
originally rotating, tiie collapse may cause it, to split 
into two components, ’wliicli need not then remain 
collapsed, thus suggesting an origin for double stars. 

It is extremely doubtful wdiether noxue con- 
stitute a homogeneous, class of objects. Whereas 
: the total brightness in most cases increases ten- 
or a hundred-thousand fold, it seems that the nova, 
of 1572 underwent an increase of about 16 imliioii 
fold. Similar cases have been observed in other 
galaxies. So the isolation of a class of stiper-noY^^ 
is indicated, and it has been suggested by Baade 
and Zwicky that their outbursts |)rovide the so'urce 
of cosmic radiation. Again the liehavioiir of stars 
like RS Ophiuchi and T Pyxidis nia^kes it seem' 
probable that there is also a class of remrreni 
uovse. W. H. McC.. 


Geological Relations of Early Man in East Anglia 

^ I 'HE discussion on this topic, held on Septem- vided a framework into which most of the 
her 5 at the Norwich meeting of the British archeological finds appear to fit quite naturally ; 
Association, has revealed a far greater measure of it is thus not surprising that discussion should 
agreement between geologists and archaeologists now centre around the more obvious of the remain- 
than has emerged during any previous review of ing doubts and difficulties 

the subject. _ The division of the East Anglian The first of these concerns the authenticity and 
glacial deposits into four distmet groups has pro- cultural position of the various siib-Crag industries. 
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The best pieces from this horizon are now fairly 
generally accepted as hnman, both by geologists 
and archaeologists ; but some enthusiasts among 
the latter are apt to spoil their case by the obstinate 
advocacy of a great deal of poorer material which, 
convincingly human as it may be to their ex- 
perienced eyes, can scarcely be expected to impress 
geologists who lack their special knowledge of 
these early industries. In any event, it is becoming 
increasingly clear that no general agreement can 
ever be obtained as to the exact position of the 
beginning of the Stone Age ; but it seems justifi- 
able to record a majority of informed opinion in 
favour of the human origin of some at least of the 
flints found below the East Anglian Crags, Some 
archseologists claim to recognise a Chellian facies 
in these cultures ; but there are not many who 
would support their reference to the Chellian as 
usually recognised at present. 

The next difficulty is the determination of the 
geological position of the true Chellian culture. 
This is largely due to the occurrence of a de- 
positional hiatus between the first ('North Sea’) 
and second ('Great Eastern’) glaciations. Further, 
with the exception of one implement found by 
Mr. J. E. Sainty in the North Sea Drift, all the 
known Chellian specimens from East Anglia are 
heavily abraded, and are clearly much older than 
the deposits in which they are now found. Mr. 
Sainty’s implement appears to indicate a pre- 
glacial date for the industry, and this accords well 
with its occurrence at Abbeville in association with 
a Cromerian fauna ; but in that case it was prob- 
ably of very long duration, since the Acheulian 
industry does not appear in England until after 
the second glaciation. It is to be hoped that 
further study of the deposits belonging to the 
first interglacial period, such as occur in the 
Midlands, will provide some help towards the 
solution of this problem . 

The Acheulian of East Anglia appears to belong 
entirely to the second interglacial period. The 
onty possible exceptions are provided by a few 
pieces found by Mr. J. Reid Moir in the so-called 
'Upper Chalky Boulder Clay’ and associated 
gravels in the Ipswich district. But as this 'Upper’ 
boulder clay is no more than a surface modification 
of the great sheet of Chalky Boulder Clay which 
covers most of Norfolk, Suffolk and Essex and is 
known to underlie the Acheulian brickearths at 
H'oxne and at Derby Road, Ipswich, it seems 
reasonable to regard Mr. Moir’s specimens as 
having reached their position from the surface ; 
this could be explained either by later solifluxion 
or by descent into frost cracks. 

It is now generally accepted that the flake 
industries of Clacton and High Lodge were 
broadly contemporaneous with the Acheuhan, 


although the exact parallelism of their various 
stages has not yet been fully worked out. 

The deposits of the third ('Little Eastern’) 
glaciation frequently contain Acheulian and 
Clactonian implements. They have long been 
known from Gresham on the Cromer Ridge and. 
from the gravels of the Breckland ; Mr. Sainty 
has recently been finding them at several new 
localities in West Norfolk. 

The archaeological history of the third inter- 
glacial period is a matter of doubt. Apart from a 
few scattered Upper Palaeolithic finds, the preva- 
lent culture belonging to this interval is a curiously 
mixed assemblage suggestive of a degenerate 
Levalloisian or even Clactonian industry with 
traces of Upper Palaeolithic influence. As it occurs 
largely on surface sites of no stratigraphical value 
it has been somewhat summarily referred to the 
Neolithic by many archaeologists, in spite of the 
fact that real Neolithic forms and technique are 
wanting. Mr. Reid Moir’s 'Lower Floor’ at Bolton’s 
pit, Ipswich, represents this industry ; it is also 
known from Morston in Norfolk and is probably 
found on many surface sites in the Breckland. 

It is to be hoped that archaeologists will make 
a detailed study of this industry, which has certain 
well-marked peculiarities of technique and ' is 
probably peculiar to Great Britain. 

The mesolithic industries are never found in 
glacial deposits even where the fourth glacial 
period is represented, and the}^- are therefore con- 
sidered as entirely post-glacial. 

Such is the state of our knowledge of these 
problems as revealed by the recent discussion. 
Other points raised were the questions of nomen- 
clature, of the position of the Pliocene-Pleistocene 
boundary and of the possibility of making a 
detailed chronological Drift map for the assistance 
of the archseologists. 

Prof. P. G. H. Boswell suggests that the suffix 
'-ian’ should be uniformly adopted for all the 
Palseolitljic industries ; this would appear to be 
logical and to follow the standard practice of 
British geology. The question of the Plio- 
Pleistocene boundary would eventually bave to 
be settled by international agreement, but mean- 
while there would seem to be a strong case for 
following the palaeontologists, who place it at the 
horizon of the appearance of Equus, Bos and 
Elephas ; that is to say, below the Red Crag of 
East Anglia. 

The possibility of a detailed Drift map would 
seem to be small until the Pleistocene sequence 
has been correlated over the whole country; 
archaeologists will therefore have to rest content 
with the ever-increasing number of criteria pro- 
vided by the geologists for the differentiation of 
the various Drift deposits. J. D. Solomon. 
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L u b r i c a t i 0 n 


A t a joint meeting of the Sections G (Engineer- 
- mg) and A (Physics) of the British Associa- 
tion in Norwich, on September 9, several problems 
in connexion with lubrication were discussed. 

The field of lubrication may be regarded from 
several points of view. In the first place the design 
of bearings of different types for various species of 
mechanism presents a number of novel mathe- 
matical and engineering difficulties several of 
which, especially in reference to the thrust bearing, 
were considered at the meeting. 

A suitably designed bearing will make the best 
use of the lubricating medium, which must be 
automatically entrained, rejected and replenished 
by the action of the bearing itself. 

Whilst it is satisfactory to note that there has 
been during the last few years a very marked 
improvement in the design of bearings and in the 
methods and materials of their manufacture, it is 
equally clear that progress is not nearly so rapid 
in the second field of inquiry, namely what con- 
stitutes a good lubricating oil. This problem 
becomes daily more acute, for, as emphasised by 
more than one speaker, the modern development 
of the aero engine necessitates efficient lubrication 
at increasingly higher temperatures. 

It has, of course, long been recognised that 
bearings design and materials, load, speed and 
temperature are all important factors which 
influence the frictional loss when any one lubricant 
is employed. It is very satisfactory to note that a 
number of testing machines are now available in 
which these factors can be varied independently. 

It is unlikely that testing machines of different 
types will place a series of lubricants in identical 
orders of merit. If it be accepted that the duties 
of a well-designed bearing is to replenish oil at 
least as rapidly as it is consumed, it is necessary 
to inquire into the factors which cause consump- 
tion of oil and the nature of the products of de- 
struction. Presumably a bearing may fail or 
record a high frictional loss, not on account of 
undue oil consumption but through insufficient 
entrainment of fresh oil, a fault which may be due 
either to the mechanical design of the bearing or 
to the physical properties, especially the fluidity, 
of the oil itself, or to a combination of both these 
factors. It would appear that some time must 
elapse before testing machines are devised which 
permit us to segregate the intrinsic characteristics 
of lubricating oils such as life or stability, oiUness 
and other more well-defined properties without 
reference to the type of bearing. 


In respect to the innde of operation of the 
lubricant in bounch'iry lul'irication, the thesis of 
the late Sir William Hardy t'Oiu prised two separate 
hypotheses. First, that a- liiIirieaBt had to contain 
a substance capable of forming a monolayer on 
the metal anchoring itself by means of a polar 
group to the l>earing surface and presenting to the 
liquid interface a long non-polar ehaiil. Secondly, 
that above this monolayer a relatively thick 
orientated film was formed, termed diaehysis by 
Hardy, a phenomenon which apparently bears a 
resemblance to the so-called cybotactic x>roperties 
of certain licpiids. 

Both industrial and research expeiience have 

■ proved the correctness of Hardy’s first asstimption, 
but the weight of experimcaitai evi<lenee is now 

■ definitely against Hardy’s iiy]}othosis of a diaehytic 
chain as possessing any real existence in a 
warm and moving ])caring ctontaining a fluid 
lubricant. 

At. the same time it is evident that tlie simple 
addition of say a long cihaiii acid to a normal 
paraffin is not sufficient io produce the ideal 
lubricant although the orientated monolayer is 
formed under these conditions. 

Two important factors .have to be take.ii into 
consideration: first, the life of a monolaj^'er is not 
indefinite, indeed, there is now evidence to show 
that one single passage of a slide over a surface 
lubricated with a monolayer is sufficient to destroy 
the lubricating properties of the layer. It follows, 
that the bulk of the oil must be so constituted that 
it can act as a reserve for the rapid supply of fresh . 
■molecules to form the monolayer. 

The rise of surface temperatures, which ina^y be 
surprisingly high, up to the molting point of tiie 
metal, has two important consequences : first, the 
■ distribution, of the lubricating semi-|}olar molecules 
between the surface and the bulk phase, if con-, 
trolled by Boltzmann distribution, will be, 
unfavourably affected, and secondly substances 
prone to thermal or oxidative chemical reactions 
.will be , destroyed. ■ Whilst , little is known about 
"the rates, of such disarrangements and chemical 
reactions in actual bearings, electron ■ diffraction 
. photographs reveal the non-uniform nature of the 

■ surface,' and it is not surprising that attempts are 
■; being made to improve lubricants by the addition 

of polymeric and micelle-forming substances which' 
are stable towards oxygen, less readily desorbed 
and renewed when ■. destroyed . at rates greatly 
■ . superior to the long cham fatty acids. ■ ^ 

... , .,,.V E.K.R. 
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Obituary 


Df ♦ ■ Peter Giles 

W E regret to record the death of Dr. Peter Giles, 
Master of Emmanuel College, Cambridge, and 
distinguished philologist, which took place in Cam- 
bridge on September 17 at the age of seventy-four 
years. 

Peter Giles was born at Strichen, Aberdeenshire, 
on October 20, 1860, and after graduating at the 
University of Aberdeen, he went up to Cambridge as a 
scholar of Gonviile and Caius in 1882. He was placed 
in the first class in both parts of the Classical Tripos 
and in the second class in history ; and he won a 
number of University prizes. He was elected a fellow 
of Caius in 1887 ; but in 1890 he migrated to 
Emmanuel, and m 1891 was ap]3ointed reader in 
comparative philology in succession to Dr. Peile. 
In 1911 he became Master of his college. Throughout 
his academic career he fulfilled the many duties in 
College and University to which he was called, with 
conspicuous success by the exercise of qualities which 
won him the affectionate respect of all with whom he 
came into contact. 

Giles’s influence in the study of comparative 
philology began to be felt when the exuberant 
enthusiasm aroused by Max Miiller’s early teaching 
was waning under the cold breath of criticism. His 
“Short Mhnual of Comparative Philology for Classical 
Students” (1895) introduced a new and saner method 
to British scholarship. Nevertheless it was only very 
slowly that philology came to be regarded as anything 
but a highly specialised and circumscribed study, 
which could contribute little to the analysis of the 
broader aspects of cultural development which 
absorbed the attention of arehseoiogist and ethno- 
logist. Here again it was the influence of Giles and 
his writings, and more especially his contributions to 
Hastings’s “Encyclopsedia of Religion and Ethics” 
and the Cambridge Histories, that did much to 
restore a truer sense of balance and proportion. The 
brilliance and sanity of his discussion of the Aryan 
problem, as well as the convergence of his views 
tow^ards lines which were being traced by archseo- 
iogical research, once more directed attention to a 
body of evidence which, with due recognition of its 
limitations, students of the origins of European culture 
could no longer afford to neglect. 


Mr. T* H* Riches 

The death of Mr. Thomas Henry Riches, on Sep- 
tember 19, at the age of seventy years, will be much 
regretted by his many scientific friends. As an under- 
graduate at Caius College, he was much interested 
in zoology, and after taking his degree in 1888, 
he devoted some time at Plymouth to the study of 
the Nemerteans. ■ Here he published an account of 
the local forms, and collected material for elucidating 
the embryology of Oephalothrix ; though before 


this work could foe brought to satisfy Ms critical and 
rather fastidious mind, the burden of wealth was 
thrust upon him and he had perforce to turn liis 
attention elsewhere. 

Throughout life, however, Riches kept in close 
touch with zoological developments, and when 
experimental heredity became prominent he embarked 
on breeding research with rabbits — continuing it for 
a number of years. Though here again he published 
nothing in his own name, he discovered many interest- 
ing facts which, through the medium of others, were 
ultimately incorporated into our standard knowledge 
of the genetics of this animal. 

More recently, Riches undertook an investigation 
into the genetics of the form of achondroplasia which 
appears as ‘bull-dog calves’ in Dexter-Kerry cattle, 
and of the analogous monstrosities in the Scandinavian 
Telemark breed, and 4hese experiments were in 
progress at the time of his death. Ai’t claimed his 
interest as well as science, and probably many readers 
of Nature will remember him as a generous bene- 
factor to the Fitzwiiliam Museum and other good 
causes. 


The death has occurred in Berlin of Dr. Lydia 
Rabinowitch-Kempner at the age of sixty -three 
years. She was born at Kovno in Lithuania and 
studied medicine at Zurich and Berne and then 
in Philadelphia, where she taught in the Women’s 
Medical College during the winter, and in the summer 
frequently carried out researches in Koch’s labora- 
tory in Berlin, Her first scientific work to attract 
attention was on the presence of non -pathogenic 
acid -fast bacilli in 60 per cent of the specimens 
of butter examined in Berlin. She then devoted, 
her attention to tuberculosis and published articles 
on avian tuberculosis, spontaneous tuberculosis 
in domestic animals, hereditary transmission of 
tuberculosis in birds, etc. She also carried out 
researches on trypanosomiasis with Koch and on 
plague with Walter Kempner, another of Koch’s 
assistants, whom she married. In 1912 she was the 
first woman to obtain the title of professor for 
scientific work. For some years prior to the anti- 
Semitic campaign in Germany she was editor of the 
Zeitschrift fur Tuberhulose and director of the 
Bacteriological Department of the Moabit Plospital, 
Berlin. 


We regret to announce the following deaths : 

Prof, Max Cremer, emeritus professor of physiology 
in the University of Berlin, and formerly head of the 
Physiological Institute of the Veterinary College, 
Berlin, aged seventy years. 

Prof. A. Guntz, professor of applied chemistry in 
the University of Algiers, and correspondant of the 
Academy of Sciences, Paris. 
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Dr* Arnold Berliner and Die Naturwissenschaf ten 

We mncli regret to learn that on August 13 Dr. 
Arnold Berliner was removed from the editorship of 
Die Naturwissenschaf ten, obviously in consequence of 
non-Aryan policy. This well-known scientific weekly, 
which in its aims and features has much in common 
with Nature, was founded twenty-three years ago 
by Dr. Berliner, who has been the editor ever since 
and has devoted his whole activities to the journal, 
which has a high standard and under his guidance 
has become the recognised organ for expounding to 
German scientific readers subjects of interest and 
importance. A personal friend of Dr. Berliner writes : 
“When addressing the editor on his seventieth birth- 
day in the inaugurating page of a festival issue, 
Albert Einstein said, ‘His journal cannot be imagined 
as absent from the scientific life of our time^ Ex- 
tremely small, indeed, is the number of journals 
which fulfil the task of uniting by a strong bond 
the separated and highly specialised work of the 
leading students in the various domains of science* 
The editor’s important role and his active contribution 
to the progress of research, in conducting a periodical 
of this kind, are of a different order of magnitude 
from that of an ordinary Tachzeitsehrift’. In order 
to cope with his task, he is obliged to exert very 
definite leadership on a body of prominent men, 
everyone of whom is liable to see things distorted 
from the point of view marked by his own interests 
and achievements. The editor is the one who has to 
survey the broad stream of scientific development, 
to select w^hich subject-matters are suitable for 
presenting to his readers, to have intimate knowledge 
of the abilities (scientific and otherwise) of his con- 
tributors and, finally, after deciding upon the best 
writer upon a particular subject, to coax him into 
fulfilling towards his colleagues a duty of which some- 
times neither he nor they are aware and to which 
the man himself often feels little inclination. It 
would need a large volume (and, maybe, more than 
one) to embody only those first-class essays which 
would never have been written, had it not been for 
the impossibility of resisting our dear and esteemed 
friend’s geptle command”. 

Centenary of Darwin’s visit to the Galapagos Archipelago 

On September 16, 1835, in the course of the voyage 
of the Beagle, a call was made at the islands of the 
Galapagos archipelago in the Pacific. This visit was 
one of the most momentous incidents in the life of 
Charles Darwin, who was on board the ship as 
naturalist, for the observations which he was enabled 
to make gave that orientation to liis thoughts which 
ultimately led him to formulate his theory of the 
evolution of species. He records in his diary : “The 
natural history of these islands is eminently curious 
and well deserves attention. Most of the organic 
productions are aboriginal creations, found nowhere 


else; there is even a the iiiliabit- 

.ants'of the different islands ; yvi ail show a marked 
relationship with tliose of Anri-iea. I hough separated 
from that continent by an optii spuet' of ocean 
between 500 and 600 miles in width* The areJiip(‘iago 
is a little wwld within itself, or rathti' a satellite 
attached to Amiiica, whence it has derivc<l a few 
stray colonists and has the general eharaeter 

of its indigenous productions. C'Tnsidfi'iiig the small 
size of these islands, wi? feel tlie more astoni-^lied at 
the number of their aboriginal liring-, and at their 
confined range.' Seeing every height crowned with 
its crater, and the boundaries of most of the lava- 
streams .still distinct, %ve are 1(^1 to helicni* that within 
a period geologically reemi ilu' unhrokeri ocean was 
here spread out. Hence IhuIi in -pac^- and time, we 
seem to be brought somewhat near hi that great fact 
— ^that mystery -of mysteries- the first a|)pt*nninee of 
new^ beings on this earth.'' 

Galapagos Exhibition at the Naturai History Museimi 

To commemorate Darwin's visit lla* (hilapagos 
archipelago, a selection of th<^ more characitiistic 
forms of the reptiles and th{> birds, which w<i'e 
the elements of the fauna that rspe«*ial!y clairntnl 
Darwin’s attention, is t^xhibited iii the Kc‘]dile 
Gallery of the Ibitish i^iusenm (Xatural History), 
South Kensington ; some of the specimens, indeed, 
were collected by Darwin himself, Sori«}s of mock- 
ing-thrushes (Xesomimus) and finches (Geospiza) 
are arranged to show tlie variations ixi striicturo and 
distribution which are described in the “Joiimal of 
Researches” and which have larzzled miutludogists 
ever since. The (diara(*teristie siant tortois(‘s^ and 
marine and terrestrial iguanas are also shown, and 
attention is directiil to the th)st ruction of the fauna 
during the past century and to the imminent dang<u‘ 
of its disappearance owing to the introductimi and 
nncontrolled spreatl of prtMlatorv dnm«*<ti<* animals* 

Darwin and H,M*S* Beagle 

The president of tlie British Association, Brof. 

■■ W. W. Watts, has received from H.i^r.S. Beagle a 
cablegram, recalling the etaittaiary of Darwin's 
landing from the former Beagle on the (bila pages 
Islands. This important e\’ent in tlic^ liistory of 
biological science was duby noticed at th(^ r(‘ceiir 
meeting of the Association in Norwich. (See Nature 
of September 14, p, 426.) The cable pays tribute to 
“our most distinguished passenger”, and adds that 
“the present ' salutes tlie British Association, 

the trustees of science”. An appreciative acknow^- 
ledgment, wishing good luck to the present Beagle, 
has been returned. 

Bicentenary of James Keir, F*R.S, 

■ On .-September 29 occurs , the bicentenary of the 
■ birth of James Keir,: an,hWe chemist and the friend 
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of Erasmus Darwin, Boiilton, Watt, Priestley and 
Davy. The youngest of a family of eighteen and 
born in Stirlingshire', after attending the High School 
and University of Edinburgh he entered the Army 
and afterwards served for several years in the West 
Indies. Kesigning his commission in 1768, he settled 
in the Midlands, became connected with various 
industrial enterprises and devoted himself to chem- 
istry and geology. He was in turn a glass manu- 
facturer at Stourbridge, an assistant to Boulton 
and Watt at Soho and the founder, with Alexander 
Blair, of a soap and alkali works. With Blair, too, 
in 1794 he opened the Tividale Colliery. In 1776 he 
translated Macquer’s “Dictionary of Chemistry” and 
in 1777 published a treatise on elastic fluids or gases. 
He also contributed chemical papers to the Royal 
Society, and in 1785 was elected a fellow. A chemical 
dictionary of his own, of which he published the 
first part in 1789, he discontinued on his becoming 
convinced of the %veakness of the phlogiston theory. 
For many years he lived at West Bromwich, where 
he died October 11, 1820, at the age of eighty -five 
years. 

Adam Politzer^ 1835-1930 

Adam Politzer, one of the principal founders of 
otology, was born at Alberti in Hungary on October 1, 
1835. He studied medicine in Vienna under Skoda, 
Rokitansky, Oppolzer and C. Ludwig, and qualified 
in 1859. In 1861 he was appointed lecturer in otology, 
and during the following years held a number of 
appointments in the University of Vieima connected 
with his speciality, being elected professor of otology 
■in 1895 and director of the otological clinic in 1898. 
In addition to a textbook on otology first published 
in 1878, which ran through many editions and was 
translated into English in 1883 and 1902, he was the 
author of numerous articles on the anatomy and 
physiology of the ear and its diseases, especially 
suppurative otitis media and polypi. In 1864 he 
helped to found the Archiv filr Ohrenheilkunde, and 
in 1895 the Austrian Otological Society. The Vienna 
ear clinic possesses a rich collection of anatomical 
and pathological specimens of the ear prepared by 
him. His name is attached to a method of infiation 
of the middle ear through the Eustachian tube by a 
pear-shaped rubber bag introduced through the 
nostril. He died in his eighty -fifth year on August 10, 
1920. 

Louis Ranvier, 1835-1932 

Louis Antoine Ranvieb,, the eminent French 
histologist, was born at Lyons on October 2, 1835. 
His medical education took place in Paris, where he 
qualified in 1865, and t-wo years later became Claude 
Bernard’s assistant at the College de France. In 
1875 he was appointed to the chair of general anatomy 
in the Paris faculty of medicine, and held this 
appointment for more than thirty years. In 1886 he 
was elected a member of the Paris Academy of ^ 
Medicine and in the following year a member of the 
Academy of Sciences. He also became a member of 
numerous foreign academies and learned societies. 
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His principal works are the “Manuel d’histoiogie 
pratique”, written in collaboration with Cornil 
(1869-76) and his “Traitd technique d’histoiogie” 
(1875-82). He made numerous contributions to the 
proceedings of the Society de Biologie and Academy 
of Sciences, and published a large number of papers 
in the Journal de VAnatomie et de la Physiologie, 
Archives de Physiologic^ Journal de MicrograpMe^ 
etc. The term ‘Ranvier’s nodes’, which is familiar 
to every biological student, has been given to the 
annular constrictions of the neurilemma associated 
with discontinuity of the medullary sheath of the 
nerve fibre. Ranvier died on March 22, 1922, in his 
eighty-seventh year, at Vendranges, Loire, where he 
had been living in retirement for some years. 

'Legislative Anthropology^ 

Dr. Arthur Macdonald, of Washington, D.C., 
and formerly fellow of Johns Hopkins University, 
is well known for his advocaej^ of the claims of 
‘legislative anthropology’, that is, study of the 
legislative, political, psychological, sociological and 
physical status of members of a legislature or parlia- 
ment. He holds that as chosen servants of the 
j)eople, members of the United States Legislature, 
for example, coming from all sections, are truly 
representative, and afford a good opportunity of 
establishing the anthropological status of the country. 
He goes further and argues that a similar study in 
other countries would afford a basis for comparison 
as between nations. At present, his opportunities are 
confined to material from the United States, He has 
made a study of certain physical characters of eighty - 
nine members of Congress, of which the results were 
published in the Congressional Record of the Seveiitj'- 
second Congress, First Session, under date May 11, 
1932. The figures then given established some 
interesting correlations, especially when studied in 
their geographical distribution according to States. 
Dr. Macdonald has now instituted some interesting 
comparisons between these members of Congress and 
a niunber of the insane, although he admits that the 
latter have no distinctive physical character. The 
number of individuals measured in this category was 
360. They were chosen for their intelligence and 
included ex -army and naval officers and professional 
men. The majority, however, had no more than 
common school education, and for the most part had 
practised trades. The following are some of the 
measurements : Congress — length of head, 196 mm. ; 
breadth of head, 156 mm. ; height of head, 139 mm. 
Insane — length of head, 190 mm. ; breadth of head, 
151 mm. ; height of head, 139 mm. It is to be noted, 
however, that while stature and weight in members 
of Congress are respectively 177 cm. and 183 lb., 
in the insane they are 170 cm. and loO lb. Obviously 
the figures need further analysis before any significant 
conclusion can emerge. 

An Education Film. — "Northern Lights” 

The sound film entitled “Northern Lights” seen 
recently at a private view at the offices of the Western 
Electric Co. at Bush House, Aldw^^ch, London, W.C.2^ 
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is tbe film record of the expedition that set sail from 
the Port of London' in July, 1930, in the late Sir 
Ernest Shaekleton’s old ship the under the 

leadership of Gino Watkins, to explore the possibilities 
of an air route between England and Central Canada. 
It is now available under the Western Electric 
Coinpany’s “All-in” Hiring Service, under which 
films, equipment and operators can be hired under 
one inclusive hiring fee, and is the latest addition to 
a series of educational films specially suitable for 
schools, that includes “Climbing Mount Everest” and 
“With Byrd at the South Pole”. The photography 
is of a high standard, particularly in view of the 
trying conditions under which much of it was done. 
Particularly impressive was the record of a blizzard 
at the Expedition’s base on the east coast of Green- 
land, views of the driving clouds of snow on the 
mountains being followed by others showing the 
subsequent gale in the fiord, which averaged 80 
miles-an-hour and reached 120 miles-an-hour in 
gusts. Through the spindrift could be seen the floes 
of ice being hurried out towards the open sea, and 
the whole effect, combined with the accompanying 
sound record of the shrieking of the wind, was 
extremely impressive. There were glimpses also of 
the Eskimos and their kayaks, and of the members 
of the crew learning to Use these vessels for the 
purpose of hunting seals, and finally of actual seal 
hunts. A good idea is given of the laborious sledge 
journeys in melting snow, and on ice slopes, and of 
the part played by the dogs — ^huskies from the west 
coast of Greenland. The educational value of the 
film is considerable, and it should prove very enter- 
taining, as well as instructive, at schools. 

Extension of Messrs. Negretti and Zambra^s Works 
Messes. Negretti and Zambra, whose high 
reputation for scientific and industrial instriunents 
is well known, have just completed a fourth extension 
of their works consisting mainly of a double floor 
building of approximately 10,500 square feet. The 
first floor comprises a new electrical thermometer 
department and experimental department with an 
extension for aircraft instruments. In the assembly 
of certain electrical thermometers it is very desirable 
to have a dust-free atmosphere, and very special 
care has been taken to ensure cleanliness in this 
department. Eor this purpose, an air-conditioning 
plant is installed which supplies the shop with filtered 
air, and if required, heated air free from dust and 
dirt. The air is led through a comparatively large 
duct along the roof and into the shop through adjust- 
able nozzles placed at intervals along one side of the 
building. As the whole building is praeticallj^ air- 
tight, a series of exhaust fans are provided in the 
window frames on the opposite side of the shop for 
exhausting the air. This ensures a flow of pure air 
across the shop with no entry of impure air. Con- 
sideration has also been given to the flooring to 
avoid dust, and this is a wood block floor of Austrian 
oak. The test room is separated from the main shop 
by partitions, and this is likewise kept dust-free. 
Tlie equipment of the test room includes standard 


potentiometer, miili voitmei c.ts, tliermomt ^tor- testing' 
■baths, etc.' The expansion has resulted also in an 
enlargement of the existing machine shop and a 
further, expansion for the munufjudmre of rnen’uiy. 

in-steel thermometers. 

Archeological Investigations in Shansi, China 
.Becbnt excavation aiitl an archaeological reeon-. 
naissanee in the province of Shansi. C/liina, by Mr. 
C. W. Bishop, associate cairator of the Freer Art . 
■Gallery, Smithsonian Institntioiu Washington, D.C., 
have made possible a. remarkably detailed recon- 
struction of the late neolitliie cailtiire of north China. 
In an interim S'umniary report of the results issued 
by the Smithsonian Institution, it is stated tliat the 
human , skeletal remains discovered indicate that in 
the mam the prehistoric population is identical with 
that which occupies ttie country to-day. A village 
site, which was exea\*ateii, was found to consist of 
beehive-shaped pit -dwellings, about hai feet dee]}, 
which w’ere entered from tlio I’he |,)resent 

inhabitants of the dist rict in dwellings (‘x<.ia\-ated 
in the cliff face, somot-inies in two or niore titers, the 
entrance being in front. pnfliistoric villagers 

were settled agricfulturists, with tin* dog aiul pig as 
their onty domestical t*d auinrds. Tlu\’V' cultivated 
their fields with a stone hoe. Iliey wtjre wovuti 
clothes, as well as using bark -cloth, and must there- 
fore have been accpiainted with some ]dant affording 
fibre for textiles. Ilioy also wore skins and furs ; 
and they wove baskets anil mats. Their impkanents 
were of stone, bone, deer antler and, no doubt, wood. 
Adzes, axes and kni\es, both rtv.taugular and semi- 
lunar, often perforated, were iiaind, as well as arrow' 
points of stone, bone and shell. Although immense 
quantities of potsherds were found, therc^ were few' 
complete vessels. It is intei*esting to note that the 
pottery falls into two classes, of whioli the earlier 
was hand-made (coiled) and the later, falling at the 
end of the stone age, W'as ptainted. The Iiand-made 
pottery was decorated with iiu|'>ressed, incised or 
apj)lied ornament ; the |)ainted ]}oriery shows a buff 
or red -brown ground, on wiiich gt^oinetric designs 
were painted in black, n^d or whin*. Thero is evidenet' 
of human sacrific(\ ami ]H>ssil>ly of ritual ('.annihaiism. 
This culture precuules lht> rhiiiese Bronze wliieh 
is known to have })egun some emt before 

1500 B.c. 

Bureau of American Ethnology 

. Following the precedent of last year, the fifty - 
first annual report of tlie Bureau of American Ethno- 
logy is reduced in size and does not .include the 
“Accompanying Papers” describing the field-work 
of the staff, which for so long have made this publica- 
tion year by year one of the. most ..important con- 
tributions of the.United' States to the literature of 
anthropology. The fifty -fii-st report covers the opera- 
tions of the staff of the: Bureau in office .and field 
up to June 1934. In the interests of eco.nomy, field- 
work- was much curtailed, and for the most part took 
the form of supervision of the archeological investlga ■ 
tions which have been put' in, hand in the States of 
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Tennessee, Georgia, Florida and California by Federal 
authority as part of the measures under the Civil 
Works Administration for the relief of unemployment. 
Of these investigations, the most extensive were in 
California, where extensive excavations at the Buena 
Vista Lake, Kern County, under Dr. H. D. Strong 
and Mr. W, M. Walker revealed evidence of extensive 
occupation and some six hundred interments. H'early 
5,000 artefacts and specimens were obtained, as well 
as information which throws a flood of light on the 
prehistoric inliabitants of the great southern valley 
of California and their etlmic affiliations. Mr. J. N. B. 
Hewitt’s study of the Iroquois continues to reveal 
new and interesting details in the organisation of 
the Confederacy of the Five Nations, and this 
year promises to be of exceptional importance to the 
student of Indian tribal relations. Incidentally, the 
report shows another side of recent political ‘scandals’, 
alleged in criticisms of unemployment relief, by a 
reference to the specially qualified unemployed who 
were engaged to translate or transcribe material from 
the . Bureau’s archives hitherto inaccessible to study, 
or in danger of perishing. 

British Hardwoods 

Iisr a paper entitled “Our British Grown Hardwood 
Trees”, read before the Forestry Sub -section of Section 
K (Botany) at the meeting of the British Association 
in Norwich on September 5, Mr. Alexander L. Howard 
traced the history of the forests, their denudation and 
afforestation work in Britain from the time of 
Henry II down to the present day. After reference 
to the disappearance of forests in other parts of the 
world and the resulting troubles caused thereby, 
Mr. Howard turned his attention to the afforestation 
work jDroceeding in Great Britain. What we want, 
he says, is the largest number of trees of both soft- 
woods and hardwoods to be planted in the shortest 
possible time at' the least possible cost. On the latter 
head there will be no disagreement ; on the former, 
a certain section of opinion in Great Britain holds 
that, with the present high taxation, the whole of the 
burden of this affoi’estation work, the benefits of 
which can only be realised by future generations, 
should not fail upon the present one. After an 
analysis of the present position of the Forestry 
Commission and its expenditure, Mr. Howard advo- 
cates the formation of a regular Government Depart- 
ment “modelled on the lines of the best-known 
systems^ at present in existence”. 'Mr. Howard — and ■ 
many will agree with him — is insistent on the import- 
ance of increasing the areas of hardwood trees in 
Britain. 

Plant Diseases in Egypt 

The Technical and Scientific Service of the Ministry 
of Agriculture for Egypt has recently issued a most 
valuable Bulletin on “Egyq;)tian Plant Diseases: a 
Summary of Research and Control” (Bull. No. 146, 
Govt. Press, Bulaq, Cairo. Price P.T. 5. 1935). 

Mr. G. Howard Jones, director of the Ministry’s' 
Mycological Section, has written the text, which is a 
discussion of Egypt’s position in relation to plant 


diseases, with a list of those which have occurred 
up to the present. Desert on three sides, and the sea 
on the fourth, render that country a somewhat 
isolated region, whilst the fiooding of the Nile and 
the regularity of the seasons are further peculiarities. 
Rigid plant quarantine is one of the most effective 
methods of controlling fungus diseases in such an 
area. Research work has been directed to the in- 
vestigation of individual diseases, the selection and 
testing of resistant host plants, the effects of differing 
level of the soil water table, and the progressive 
simplification of disease control. The last -mentioned 
question is of vital importance, not only in Egypt, 
but wherever busy farmers have to control disease 
in their crops. Seed disinfection with dusts is prefer- 
able to hot water treatment or to the use of liquid 
fungicides. The preparation of Bordeaux mixture is 
a very complicated process, so much simjfier spray 
fluids are being developed. Eight reproductions of 
illustrated posters, with descriptions in the native 
language, are included in the Bulletin. One feels 
that Mr. Howard Jones and his colleagues really 
understand the situation in Egypt, and are doing 
their best to control the more serious diseases. The 
greater part of the publication is devoted to the list 
of diseases of crop plants, arranged according to their 
hosts, whose names appear in alphabetical order. 

International Agriculture 

“The World Agricultural Situation in 1933-4”, 
published by the International Institute of Agricul- 
ture, Rome (25 liras), forms the fifth of the series of 
“Economic Commentaries” on the “International 
Yearbook of Agricultural Statistics”. The informa- 
tion is presented in a slightly different form from 
that in preceding volumes. The first part deals with 
world agriculture, its conditions and trends, and 
describes the market conditions of the chief agricul- 
tural products such as cereals, sugar, tea, coffee, 
wine, tobacco, textile materials and live-stock, while 
the second part is concerned with the agricultural 
policy and conditions in each of thirty different 
countries. A modification of the arrangement in the 
previous issues has been made and now information 
of every kind concerning each country has been 
grouped together in a single article. The develop- 
ment in Government intervention on behalf of 
agriculture has necessitated considerable extension 
of this part of the publication and has also led to 
the omission of the section devoted to the action 
taken by voluntary organisations, since this has 
inevitably become of increasingly smaller importance. 

Shelterbelts and Windbreaks 

In Great Britain, shelterbelts are usually con- 
structed as a protection against wind alone. In 
countries possessing arid areas of large expanse, lil^e 
India and Mesopotamia, they are sometimes risefully 
employed against, driven sand and dust. In these 
countries, the hot weather is usually accompanied 
by a -daily wind rising with the sun "and attaining its 
maximum about 1 p.m. and then gradually dying 
away. In some eases, the wind is so strong that it 
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carries small pebbles witli it. It is not sufficient 
merely to plant grass to arrest the travelling sand 
dunes. The best way seems to be to plant suitable 
trees. In a paper by Dr. R. M. Gorrie published in 
the Forestry Journal (14, 1 ; 1936) a scheme 

for enlarging farming shelterbelts so that they extend 
from the Canadian border down to Texas is described. 
Thousands of farmers have accepted aid from the 
Department of Agriculture, and the belts that have 
been constructed have greatly increased the comfort 
in which they live. In the arid Middle West, fruit 
growing becomes a possibility only when a shelter- 
belt is made. Dr, Gorrie says that the American 
scheme consists in multiplying the existing small 
windbreaks until about 2,500 square miles of forest 
has been planted. The layout of the belts is deter- 
mined by the worst wind, and a width of about 150 feet 
is usually employed. As a means of relieving unem- 
ployment the scheme proved useful. In the same 
number of the Journal Mr. C. J. W. Pitt-Schenkel 
describes windbreaks in Tanganyika territoiy. A 
series of windbreaks are being planted across part 
of the country to check erosion and to protect the 
grass from being dried up rapidly by the prevailing 
wind. 

Radium Deposits in North-West Canada 

Ik Sands, Clays a^id Minerals of June 1935, 
published by the Westmoor Laboratory, Chatteris, 
England, Dr. H. S. Spence, of the Canadian Depart- 
ment of Mines, gives an authoritative and well- 
illustrated account of the discovery, occurrence and 
exploitation of the pitchblende deposits found by 
Gilbert Labine in 1930 on the eastern shore of Great 
Bear Lake. Work to date has demonstrated the 
existence of extremely rich ore in three veins. Three 
months’ operation of the Eldorado Company’s mill 
showed that the raw material is of exceptionally high 
grade, the best being ecpiivaient to a radium content 
of one gram per 6| tons. Occurrences of native silver 
add to the value of the deposits, some of the ore 
assaying up to 9,000 oz. of silver per ton. In veins 1 
and 3 and in part of vein 2 the pitchblende was origin- 
ally deposited in botryoidal crusts which were later 
breeciated and re -cemented by quartz. In the other 
part of vein 2 the gangu© material is not silica, but 
carbonates of manganese, iron and lime, together with 
barj^^tes. It is this section of vein 2 which is char- 
acterised by native silver, in flakes and leaves 
oeciirring in both pitchblende and gangue. 

Other discoveries of pitchblende have been 
made in this region ; one immediately to the east of 
La Bine Point ; another ten miles to the south-east ; 
and another at Beaverlodge Lake, a hundred miles to 
the south. The last of these discoveries was made by 
smell I Indians had noticed a peculiar smell when 
/camping at La Bine Point. In the winter of 1934 
when the ground was covered with snow, they showed 
a prospector a spot on Beaverlodge Lake where they 
had noticed a similar smell. The snow was cleared 
and a xjitchblende vein was disclosed beneath. An 
official town site has now been established at Cameron 
Bay, just south of La Bine Point, The Eldorado 


Company’s radium refineiy is at Port Hope, fifty 
miles east of Toronto, 4,00ll miles from the mines. 
Up to June. 1934, the plant Iiad isolated 51- grams of 

radium from' 58 tons' of pitchWende, together with 
35,000 pounds of uranium cornpoimds and 30,000 oz. 

of silver. 

Redaction in Price of German Books and Periodicals 

As a result of comments u]>on tfie excissive, eo.st 
of German periodicals recently made in thuat Britain 
and the United States, German publishers, two years 
ago, reduced their prices by 20 ptu’ {H <‘0 aiticle 

by Dr. Wh Bonser, Librarian of the Uiiiversit;^' of 
Birmingham, Nature of July 1, 1033, -p. 34, and 
again of October ‘7, 1933, p. 540.) Unfortunately 
this reduction was at once eomitorbalaneed by the 
fall in the value of the pound sterling. The German 
publishers are, however, making a furtTier r<‘duetioii, 
so that now the benefit will be a]>prtH'iable. We are 
informed that: “From St‘}nemhrr 9th, 1935, there 
will be a discount of 25 ])er cent on th«‘ ])ublished 
prices of all new books originating from and piihlished 
in Germany, on music and on all graphical instructive 
material, on subsoriptions to pta*i(Hii(*als, provaled 
they were not charged l)efort‘ that date'’, 
reductions will make a great to all univer- 

sity and society librari(\s ; for example, tin* })hysio- 
logical Berichte, formerly eostiug 0 at R51. Os 

will now be at RM.. 51 a saving of about £K a. yc^ar. 

Recent Earthquakes 

We have received from Kev' Observatory a iioti,ce 
of a violent earthcjuako recorded thei*o at 14 h. 16 min. 
on September 11. The epicentre is estimated to 
have been in about lat. 43° N,, long. 146° E., or about 
thirty miles 'off the south-east coast of the northern 
island of Hokkaido. This point is about thirtsy miles 
to the north of the epicentre of the destructive 
'earthquake of April -25, 1843, after which ' sea- 
weaves 16 ft. high S’wept over the coast, and a]>out 
eighty miles north-iiorth-oast of that of tlio less 
destructive earthquake of March 22, 1S94-, which was 
followed by seawaves about 5 ft. higli on tho coast 
of Hokkaido and 10 ft. iiigh at Kamaisi cm the cast 
coast of Japan, A very \ iohah cartliquakc was 
recorded at the Observatory at 2 h. S min. 13 sec. 
G.M.T., on September 20. I’he is estimalt'd 

to have been 7,500 miic^s away, ■]>ro!>ably under tho 
Pacific Ocean near the iMariamme Islands, 

String-Figures 

■Kathleek Habdon ' (Mrs. O. H. T. Rislibetii), 
unquestionably our foremost expert in the study of 
the string-figure, has published a selection of these 
ingenious diversions for the use of beginners (“String 
Games for Beginners”, Heffer and Sons, Gambridge. 
6d. net). Twenty-four figures given here wall serve 
■ as an introduction to their endless variety, .and afford 
those previously uninstructed some idea of their, wide 
distribution in various parts of the world. Mrs. 
Rishbeth has drawn on her, own material collected 
in New Guinea .and Australia, on figures brought back 
by. Dr, A. .,0. Haddon from the Torres Straits, and; 
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on inateriaL from various tribes of the Indians of 
North America. Instructions are reduced to their 
simplest terms, and a brief introduction sets out the 
significance of the string-figure, and explains why it 
is of interest to science as an indication of the life 
and thought of the people among whom each type 
of game occurs. Mrs. Rishbeth has considerately 
supplied a suitable piece of string which is attached 
to the book for the use of the reader. 

Health of the Navy during 1933 . ' 

The health of the Navy during 1933 is detailed 
by the Medical Director-General, Surgeon Vice- 
Admiral R. W. B. Hall, in the Statistical Report of 
the Health of the Navy^ for the Year 1933 (London : 
H.M. Stationery Office. 2s. M, net). In a total force 
of 83,125, the number of cases of disease and injury 
was 41,852, a ratio of 503*48 per thousand, an in- 
crease of 40*53 in comparison with the five years’ 
average and an increase of 31*80 in relation to 1932. 
The increase appears to be mainly due to an increase 
in the incidence of influenza and tonsillitis. Malaria, 
venereal diseases, tuberculosis and injuries, all show 
a decrease. The total number invalided also shows a 
decrease. Details are given respecting cases of interest 
and the pathological tests and surgical technique 
employed. 

The Natural History Museum and Broadcasts to Schools 

The trustees of the British Museum have arranged 
for special talks and exhibits at the Natural History 
Museum in connexion with the biology course being 
broadcast to schools on Wednesdays, from September 
25 until December 11, from 2.30 to 2.50 p.m. Within 
the limits of the accommodation, schools may attend 
at the Museum and listen to the broadcast talk in the 
board room, and immediately^ afterwards visit the 
appropriate specimens in the galleries under the 
guidance of the museum guide lecturer. For the 
benefit of schools which prefer to receive the broad- 
casts in their own classrooms, a special tour of the 
specimens by the guide lecturer will be available 
every Thursday at 2.30 p.m. For schools which mayr 
find it more convenient to attend at the museum 
only once or twice a term, more extensive tours may 
be arranged if particulars of what is required be 
addressed to the director. Arrangements also may^ 
be made wdth the director for schools unable to 
attend on Thursdays afternoon to have the same 
lecture tour at some other time. 

Announcements 

The ninety-fourth session of the School of the 
Pharmaceutical Society of Great Britain will begin 
on October 2, when Sir Frederick Gowland Hopkins 
will deliver the inaugural sessional address, at 3 
p.m. . . 

.Prof. Albert Szent-Gyorgyi, who discovered 
vitamin C in capsicum, has succeeded Prof. Szeuky 
as director of the First Chemical Institute and 
professor of organic chemistry at Szeged. 


The twenty -fourth Congress of the Italian Society 
for the Advancement of Science will be held in 
Palermo on October 12-18 under the presidency of 
His Excellency the Honourable Di Marzio, rector of 
the University, 

The German General Medical Congress for Psycho- 
therapy will be held at Breslau on October 3-6, when 
the subject for discussion will be psychical treatment 
in relation to psychiatry, internal medicine and 
education. Further information can be obtained 
from Dr. Hausdorfer, Psychiatrische Klinik, Breslau. 

The Fishery Institute of the University of Konigs- 
berg, directed by Prof. Wiiien, has organised a vacation 
course from October 9 until October 16 at the sea 
fishery station at Neukuhren, Samland, consisting 
of lectures, practical work and excursions, to illustrate 
the hydrography and biology^ of the Baltic. Further 
information can be obtained from Fischerei Institiit, 
Universitat, Konigsberg. 

Particulars of lectures, courses and classes 
arranged by the Warburg Institute and dealing with 
the survival of classical elements in European 
history of religion, social life, fine arts, science and 
literature have recently’* been issued. All lectures, 
courses and classes are open to the public, and 
admission is free. Further information can be ob- 
tained from the Secretary, Warburg Institute, 3 
Thames House, Millbank, London, S.W.l. 

The sixth Turkish Medical Congress will be held 
at Angora at the end of October under the patronage 
of the President of the Turkish Republic and the 
presidency of General Ismet Inoniii, the president 
of Council and Prof. Refill Saydan, the Minister of 
Health and Social Assistance. The subjects for 
discussion will be rheumatism and alcoholism and 
drug addiction in Turkey. An exhibition of pharma- 
ceutical products and medical instruments will be 
held during the Congress. Further information can 
be obtained from the general secretary^. Prof, 
Fahrettin Kerim, 15 Boulevard D’Angora, Stamboul, 
Turkey. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A temporary demonstrator in botany in the 
University of Leeds — The Registrar (Sept, 30). 

A lecturer in engineering in the Plymouth and 
Devonport Technical College — -The Secretary for 
Education, Coburg Street, Plymouth (Oct. 5). 

An assistant pomologist at the John Innes Horti- 
cultural Institution, 21 Mostyn Road, S.W.l 9— The 
Secretary (Oct. 7). 

A chemical pathologist in the Department of 
Clinical Investigations and Research in the Man- 
chester Royal Infirmary^ — ^The Director (Oct. 11). 

A curator of the Zanzibar Museum— The Director 
of Recruitment (Colonial Service), 2 Richmond 
Terrace, Whitehall, London, S.W.l (Oct. 15). 
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Correspondents are invited to attach similar summaries to their comaiunications. 


of Ionised Air 

In recent years, a large ninxiber of experiments 
have been carried out on the dielectric constant of 
ionised air with the object of verifying the Eccles- 
Larmor theory, which demands that the dielectric 
constant of an ionised gas should be less than unity. 
Study of the literature on the subject reveals, how- 
ever, that most of the investigations are of a qualita- 
tive nature, and further that the experimental 
results obtained are often of an anomalous t\qie, the 
recorded dielectric constant being Irequently equal 
to, or greater than, instead of less than, unitj-u 

The present note briefly describes and gives the 
results of an experimental investigation by which a 
quantitative agreement with the prediction of the 
theory is secured, and an insight is gained into the 
origin of the anomalous results by previous workers. 

The principle of the experiment is the same as 
that employed for measuring the dielectric constant 
of a medium by the Lecher wire system. The air, 
contained in a glass tube (diameter 3 cm., length 
75 cm.) and ionised by electric discharge, is placed 
between the Lecher wires, with the length of the 
tube parallel to the wires. The Lecher system is 
excited by an ultra-short wave valve oscillator. The 
wave-length in the ionised air is measured on the 
wires in the usual way by noting the positions of 
the bridge for resonance, and is compared with that 
measured in non-ionised air. Keeping the discharge 
eurrent constant, the frequency / of the valve 
oscillator is varied and a series of wave-length 
measurements made. A graph plotted between K, 
the apparent value of the dielectric constant cal- 
culated from the change in wave-length, and 1//- 
gives a curve of the form ABO shown in Fig. 1. 

Remembering that K =1 — 4:7r:Ne^/m{p‘^ + v^), 
cofiductivity of ionised air g = Ne^v/m{p^ -}- v^), 
and that resonance measurements give us wave- 
length of propagation X = where (3 is wave- 

length constant (a function of g), e and m are elec- 
tronic charge and mass respectively, V is collisional 
frequency, p ™ 27T:/and N is electronic concentration, 
we can interpret the curve as follows. 

From A to B the curve is nearly a straight line. 
Ill this portion V 2 is negligible compared with p 
and X is very nearly equal to ^izjp'^^OL since g is 
small {C and L being capacity and inductance per 
unit length of the Lecher wires). K therefore varies 
inversely as , 

From B oiiwairi the curve takes an upward turn. 
The dispersion here is apparently anomalous i K 
seems to increase with 1//^ This anomaly is due to 
the fact that from B the value of becomes com- 
parable with and the effect on X of the leakage 
between the wires due to conductivity of the ionised 
air begins to be appreciable, p has a tendency to 
increase and X, as measured from the positions of 


resonance, decreases. K calculated from, these values' 
of X decreases a,s 1//^ increases. 

In an actual experiment fi'oni the results of which 
the ■ curve is drawn, the following values were 

obtained : 



N ==■ 1*87 X 10’ electrons per e.c. (calciilatfHl 
from observations when ; v -■ 1*15 x 10® 

(calculated from the temperature of the eleeti'ons 
and the pressure in the discharge tu];e ; tern])eratiire 
determined experimentally b\’ Langmuir’s pro])e 
method); / = 37*9 X 10®*^ to 4-0 x 10®. A curve 
plotted between apparent A and lif- as caLailated 
from these data is shown in dotted lines in Fig. 1. 
It wilL be seen that the agreement btdweeii the 
experimental and the theoretical ciir\'e is as good as 
may be expected. 

. The curves thus furnish on one hand a quantitative 
verification of the Eccles -Larmor theory.. of the 
decrease of the dielectric constant of ionised air below 
unity, and also explain how, due to the conduct-ivity 
acquired by the air, an anomalous, increase of the 
dielectric constant comes to be recorded. 

It may be mentioned here that in the usuaLexperi” 
mental procedui’o adopted hitherto, the object was 
to detect, in a 'more or less qualitative way,' the sense 
of the change in' the capacity of a '.parallel plate 
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condenser when the air between the plates contained 
in a glass tube is ionised by electric discharge. The 
parallel plates themselves are placed either inside or 
outside the discharge tube. Various explanations of 
the observed anomaly in these experiments have been 
proposed. These may be classified as : (a) existence 
of quasi -elastically bound electrons (Gutton), (6) for- 
mation of ionic sheaths on the condenser plates 
when these are placed inside the discharge (Appleton), 
and (c) conductivity (Pedersen, Appleton, etc.). 
The Gutton effect has been examined by Appleton 
and shown to be a distinct phenomenon not con- 
nected with the anomaly. Sheath formation has 
little or no effect, as is showm by the fact that curves 
similar to 'ABG have been obtained by us with the 
Lecher wires running inside the discharge tube. It 
therefore seems certain that the conductivity acquired 
by the ionised air is the true cause of the anomalous 
results obtained. 

A detailed account of the investigation will shortly 
be published elsewhei’e. 

S. K. Mitba. 

S. vS. Banerjee. 

Wireless Laboratory, 

University College of Science, 

92 Upper Circular Road, 

Calcutta. 

Aug. 26. 


Photodissodation of Nitrous Oxide 

The action of light on nitrous oxide has been 
studied by several workers in recent years. It was 
found by Wiilf and Melvin^ that NaO, when irradiated 
by light of X 2350 A,, broke up into NO and N. 
Later on, Dutta^ studied the absorption spectrum, 
and found that light was continuously cut off from 
a long wave-length limit X 2750 A., and showed that 
the energy equivalent of this wave-length accounts 
for the dissociation of N 2 O into NO and N, both 
in the normal states. I extended this work® in the 
Schumann region, and two more continuous absorp- 
tions were found beginning from the long wave- 
length limits \ 1850 A. and X 1580 A., separated by 
a region of transparency ; it was shown that these 
further absorptions are responsible for raising N, 
one of the products of dissociation, to the metastable 
states and respectively. In short, the absorp- 
tion of light by NgO takes place in the following 
steps. 

N 2 O + = NO (®n normal) + N(^.8) ... (1) 

N 2 O -}- -= NO (®n normal) + N(®U) ... (2) 

N 2 O + /^Vi 58 o = NO (®n normal) + N(®P) ... (3) 

The values of hv^-j^o-hvi^^Q and could 

be compared wdth the values of and 

respectively obtained from the classification of 
atomic spectrum of N. 

Recently, Henryk has remeasured the absorption 
spectrum of nitrous oxide at different temperatures 
and obtained the long wave limit of continuous 
absorption as X 2140 ± 130 A. at absolute zero, by 
extrapolation. This value is quite different from that 
obtained by ■ the earlier investigators. Henry 
assumed a process of dissociation like the following : 

N^G t^S) 4- /^V2uo =NO(2n ... (4) 

This photochemical equation is claimed to explain 
not only the diamagnetism of NgO (giving a ^ S state), 
but also the calculated value of the heat of dissocia- 


tion of Na, which is 6*9 d; 0*2 volts, is also found 
*to agree with the latest value, 7*34 volts, given by 
Herzberg and Sponer®. It might be pointed out that 
opinions as regards the diamagnetic nature of N gO 
differ, and at present there is no recent work to 
settle the point. There are several other points which 
may be put forward against the process (4) given by 
Henry. 

The value Pxa ~ 6*9 ± 0*2 volts is decidedly 
lower than the present accepted value, 7*34 volts, 
given by Herzberg and Sponer. Herzberg and others 
have pointed out in several places that the energy 
of dissociation calculated from continuous absorption 
spectra always comes out higher than the true value. 
I have shown in a I'ecent paper® that whenever 
there is a long tail of continuous absorption as in 
N 2 O in the present case, the potential energy curve 
representing the interaction of the dissociated 
products wdll be very steep. Hence the absorption 
of light indicated by a vertical Uranck-Condon 
transition from the ground-level will give a fairly 
high value of the heat of dissociation. The value 
of Dns calculated from such observations will be 
correspondingly higher than the true value, and not 
lower as obtained by Henry. 

If the first long -wave limit of continuous absorption 
accounts for the dissociation of nitrous oxide into 
NO(®n) and N(®Z)) as indicated by (4), the two 
subsequent absorptions in the Schumann region 
beginning from X 1850 A. and X 1580 A. respectively, 
given by equations (2) and (3), will have to be inter- 
preted in a different manner, probably in the follow- 
ing way only : 

N 2 O + = NO (®n normal) -f N(®P) . . . (5) 

N 2 O + ^Vi 58 o = NO (®n excited) ± N(^/S^) . . . (6) 

From (4) and (5) we get : 

^^'^ 1850 “^^ ^2140 = 0 • 86 volts nearly 
and from (4) and (6) : 

/iVi 68 o“/i-V 2 i 4 o ~ 2 ’96 volts iiearlv. 

These values are expected to give respectively the 
values of (= 1.19 volts) of N, and 

normal — excited (~ 5*61 volts) of NO approxi- 
mately. The great lack of agreement here seems to 
throw doubt on Henry’s suggestion regarding the 
photochemical dissociation of nitrous oxide in the 
quartz region. It cannot adequately account for the 
subsequent absorptions found by me in the Schumann 
region. 

Further light is thrown on the problem from 
observations on the fluorescent spectrum of NgO. I 
found^ that when N 2 O is irradiated by light having 
the short-wave limit at X 1200 A., the p -bands of 
NO comes out in fluorescence. It wuis shown that 
in N 2 O the production of the (3 -bands of NO can be 
accounted for in the following way only : 

By absorption — 

N 2 O ± hvi = NO(®n normal) ± N normal • • • (7) 

N 2 O + /iVg ~ NO(®n excited) + N normal • * ■ (8) 

By fluorescence — 

NO(=n excited) ^NO(^n 

normal)* 

The excitation energy of the p-bands® is 128 *8 k.cal.,, 
so that “ 128*8 k.cal. If, according to 

Henry, /fcVi corresponds to X 2140 A., we get 
hvz = 262*4 k.cal corresponding nearly to X 1090 A, 
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nearly. Consequently, liglit of wave-length greater 
than X 1090 A. should not be able to excite the* 
p. bands. Excitation can be brought about by 
X 1200 A. ; if is taken to be in the neighbourhood 
of X 2750 A. (Dutta), /iV 2 comes out as near X 1250 A. 

P. K. Sen-Gxjpta. 

, Department' of Physics, , 

, .Rajaram College, 

■ Ivolhapur, S.M.C,, 

India. 

Aug. 15. 

^ Wulf and Melvin, Fhys. Rev,, 39, 180 ; 1932. 

* Dutta, Proc, Roy. Soc., A, 188, 84 ; 1932. 

•* Seii-Giipta, Bull. Acad. ScL U.P., 3, 197 ; 1934. 

*' Henry; Natuee,. 134, 498 ; 1934. 

^ Herzberg and Sponer, Z. Phys., 26, 1; 1934. 

Sen-Gnpta, Z. Phys., 88, 647 ; 1934. 

■ Sen-Gupta, Proc. Roy. Soe., A, 1^, 824 ; 1934. _ 

* Jenkins, Barton and Mulliken, Phys. Rev., 30, 150 ; 1927* 


'.the- best photographic j^Iatcs, I have Micfveded in 
measuring sometimes up to ten arid even more 
distinct rings, which correspoml appnixiiiiatfl)' to tin* 

following Bragg spaeings f/ : 


Int. 

hli 

(observed) 

1,1 

(rjilciilatvii 

(/ 

Weak 

— 

4-40 

— 

Very strong 

Ill 

4 d.rJ 

4 -04 

Strong 

002 

3‘-t,i4 

3 •♦'*4 
2-50 

Very strong 

022 

2*5.2 

Weak 

113 

222 

■ 2*17 

1*90 

2 * ,1 7 
24f2 

” 

133 

1 *65 

1 •f»2 
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,1*47 

1 -40 

Weak 

242 

1-42 

1 -42 

Fair 

044 

1 -‘Jti 

1 *25 

Very weak 

tt2ii 

046 

Ml 

Mil 

1'14 

11*911 


Electron Diffraction by Vitreous Silica Powder 


(The fost extra ring belongs ]H*esuiiialjly to an 
adsorbed organic substance from the vacuum grease.) 
Some of these rings, namely, the most intense ones, 
have been obsci’vcd by E. R. i'^laxwell and \ , M. 
Mosley® -in their work on electron diffraction by 
transmission of 'electrons tlirough thin lilms of silica 
glass. In spite of the lack of accuracy of iltt* measure- 


I HAVE succeeded in showing recently that the 
comparatively coarse particles of any powder are 
suitable for structure investigation by means of 
electron diffraction^ For this pui'pose a mineral or 
other substance is ground carefully in a small mortar. 
The powder obtained is placed in a sedimentation air 
tube like that described by GonelP^. When blowing 
the slow jet of air through the heap of powder dis- 
posed at the bottom of this sedimentation tube, only 
the coarsest particles wiU return, while the minute 
ones will move with the air blast to the top of the 
tube where there is a big receiver. By placing there a 
suitable holder, for example, a loop of wire with a 
thin celluloid film for the transmission method, or a 
support for the reflection method, one can collect 
the particles, the sizes of which depend on the speed 
of the air blast. It is possible also to collect the 
smallest particles at the bottom of the tube. For this 
purpose it is necessary to blow the air for a few 
minutes only until the smoke appears at the top of the 
tube, and then to wait, in the ease of a tube of one 
metre in length, in general about 10-15 minutes. 
Then all particles larger than OT-DOg in size are 
precipitated at the bottom of the tube, the remaining 
being still suspended in the air. To collect the latter 
on the holder it is sufficient to wait in the case 
mentioned above about half an hour, after which 
the process had to be repeated a few times to 
accumulate a layer of sufficient thickness. It may 
be noted that the diffraction haloes from the celluloid 
film disappear completely only when the layer is 
thick enough. In this way I have obtained sometimes 
sufficiently clear diffraction patterns from specimens, 
wdiich were otherwise quite unsuitable for electron 
diffraction, for example, ignited magnesia, sand, 
cements and tripolites. Mrs. L. I. Tatarinowa has 
proposed another method for preparing the specimens 
by drying on the celluloid film a drop of liquid with 
a fine suspension of the substance to be studied. 
This method, which gives sometimes excellent 
speGimens for electron diffraction, has an especial 
advantage in that it requires only the minutest portion 
of substance. I have rised successfully both these 
methods. 

Here I will confine myself to the case of electron 
difif action by vitreous silica glass, which does not 
give sharp rings when exposed to X-rays. It is 
of interest that such an amorphous body behaves 
like a true crystalline aggregate (see Fig. 1). On 



Fig. 1. Electron diffraction pattern of vitreous silica, 
' X 2 . 


ments, I am inclined to think that the al>ove r(\suits 
can only be interpreted as a scattering by tcdiragonal 
cristobalite crystallites constituting tlu‘ vitr(‘ous SiO^. 
The axial ratio is 1*06; a ■ TbK7 ; r =7*2S. The 
size of these cristallites, which is ])robabiy of the 
order of 15-20 A., as estimated l>y J', T. liandall, 
H. P. Rooksby and B. 8. Cooper-^ l);s' measuring the 
breadth of X-ray diffraction band, is suiludent to 
give very sharp diffraction rings. Thi' electron w ave- 
lengths in my experiments wore about 0*06 A., wdille 
these authors, as w^ell as B. E. Warren®, used an 
X-ray wave-length of 1*54 A., so that the sharp 
electron diffraction patterns with many lines are, of 
course, the consequence' of greater resolving, power of 
the electron rays. Hexice the method of electron 
diffraction is applicable to a much larger range of 
substances than hitherto supposed. 

, A fuller account is being published elsewhere.® 

N, A. Shishacow., 

Cement Institute, 

Leningrad, 53. 

\C. R. Acad. Sci, U.S.S.R., No. 7-8, 461, .March 1985. 

^ Tonindustrie No. 13, 243: 1929» 

“ Bev., 47 , 331 ; 1935. 

« Zmt, 75 , 196 ; 1930. 

A Phys. Rev,, 45 , 657; 1934. 

^ Z. teehn. Phys. (Eiissian). 
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Induced Radioactivity of Nickel and Cobalt 

UsiNCi nickel liH a recaiving plate for the recoil of 
nu I io-eiomonts produced in tho Formi effect I have 
foil ink contrary to tho statements of F’ermi and his 
(*o-worker.sk tl'iat this iriotal acquires a slight activity 
undt^r neutron bombardment. This effect must be 
at-tributeci to nickel, because it is exhibited by 
f'iiemicaliy ])ure nic^kei plates and nickel oxide. 
Further iru-ustigations Iia\'e shown that the induced 
radioaeti\'ity of nicked is composed of twm parts, cne 
decaying with a period of about 20 minutes and 
iuiother with a ]>eriod of the order of a few hours. 
The activity of both ])rodLicts is very small : nickel 
plati's of 0-1 mm. thickness exposed for 12 hours to 
thi' full neutron radiation of 40 millicuries of radon 
mixed with beryllium give an initial effect of 1*5 
im|)ulses per minute. The long-life activity is en- 
iianeed 4-5 times, when neutrons are allowed to 
pass through water ; the short-period product shows 
no increase in this case. It is therefore probable that 
the first product is an isotope of nickel. The possible 
riNiotions leading to this product are : 

. ., ( 1 ) : 

and ,2aNi«" -f- . . . (2). . , 

Reaction (2) is more probable since its end product 
would be the stable isotope 63 of copper. The small 
relative importance of in nickel would account 
for the smallness of the effect observed. 

As for the second product of about 20 min. period, I 
have been led, on the ground of some rules based on 
a survey of artificial radio -elements, to the following 
reaction : 

In order to test this assumption, I have irradiated 
cobalt in a large vessel containing water. In addition 
to the known radio -element Mn^® of about 2*5 hours 
period^ I have found another activity which has 
a period of about 20 minutes and which does not 
appear when no hydrogen medium is used. The 
initial activity due to this product is of the order of 
6 impulses per minute. The corresponding reaction 
must he : 

27C0®® + 0^^' == 27C0®®. 

J. Rotblat. 

Mirosfaw Kernbaum Radiological Laboratory, 

Warsaw Society of Sciences, 

Warsaw. 

Sept. 3. 

i E. Fermi, E. Amaldi, O. D’Agostino, F. Rasetti, E. Segrt% Proc. 
Moi/. Soc., A, im, m ; 1934. 149,522 ; 1935. 


Spiral Orbits and the Law of Recession 

From certain considerations of isotropy, one of us 
has obtained, in a paper communicated elsewhere for 
publication, the line -element 

where p, = log(J. and v — 2 log r, A and B 
being arbitrary constants of integration. If A 
the geodesics give a straight line motion according to 
the law 

rjr^^ojt, . . . . ( 2 ) 

where c — — 2 or The two-dimensional motion is 

given by r/r = and9 = y'(2 ~I)2)/k • • (3) 

so that Tdcpldr = \/{2~D^)ID9 . . • (4) 
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which gives an equiangular spiral. If the spiral 
structure of the nebulae is due to particles describing 
equiangular spirals as given by (4), and if the law of 
recession of the nebulae themselves is of the form (2), 
then the line-element (1) seems to be of great interest 
in the relativistic theory of world-structure. 

V. V. Narlikab. 

K. y. Sastby. 

Benares Hindu ITniversit3\ 

Aug. 23. 


Density of loo per cent Heavy Water 

The density of DgO was firstly estimated by Lewis 
and Macdonald^ to be : =1T056. Later Taylor 

and Selwood^ found a higher number : d ^5 = 1*1079, 
and this figure has been used by several investigators. 
However, during the technical progress of con- 
centration at the plant of the Korsk Hydi’o-Elektrisk 
Kvselstof A/S at Rjukan, indications were obtained 
that this figure was too high, and a number of careful 
pyloiometer determinations of the density of 100 
per cent D^O in large quantities were, therefore, 
conducted. 

The results obtained for the normal 100 per cent 
DgO product (for which the density of the distilled 
electrolyte and that resulting from the combustion of 
hydrogen and oxygen from the cells were identical) 
were as follows : 

daJ =1*10711 ; 1*10712 ; 1*10713 ; 1-10714, 

of which the highest figure = 1*10714) must be 
considered to be the nearest approach to the true 
value. The pyknometer determinations were correct 
to 0*000001. The value of the density obtained 
corresponds to d25=l*1074, that is, actually con- 
siderably lower than Taylor and Selwood’s figure. 

In order to determine the content of heavy oxygen 
in the water employed, 100 per cent Dg-gas was lead 
over hot copper oxide containing the normal 
ratio. The resulting water had a density : dgj — 
1*1070, and consequently the isotopic ratio of the 
oxygen in the 100 per cent DgO products does not 
differ appreciably from the ordinary ratio. Gon- 
centration of heavy oxygen during electrolysis of 
water is, however, actually found to take place under 
certain conditions®*^, and the high figure of Taylor 
and Selwood for the density of heavy water may be 
due to a higher proportion of heavy oxygen in the 
samples employed. 

On the other hand, the density of light Tvater' 
with a DgO -content less than 1 : 200000 has also 
been determined, d for this product was found 
to be 0*9999815±1 y. 

L, Tronstad. 

The Technical University of 
Norway, Trondhjem. 

J. Nordhagek. ■; 

J. Brunt. 

Rjukan Salpeterfabriker, 

' Rjukan, Norway. 

^ Lewis and Macdonald, J, Amer. Phem. Soc,, 55, 3057 ; 1933. 

“ Taylox and Selwood, J. Amct. Chem, Soc., 56, 998 ; 1934. 

2 Washbnra, Smith and Smith, J. Res, Bur. Standards, Nov. 1934, 

n. 599. 

^ Johnston, J. Amer. Chem. Soc., 67, 484 ; 1935. 
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Poilicular (CEstms) Hormone and Plant Tumours 

A FEW years ago I observed that female rats and 
mice, giv^en subcutaneous injections of a watery 
.suspension, of JB. tuniefaciens, or subcutaneous im- 
j)lantations of the crown gali tumours of pelargoniums, 
appeared to reach sexual maturity before control 
animals did. Plardeb Yano^ Dodds^ and others, 
have given experimental proof of the possibility of a 
carcinogenic sensitisation of animals throrigh ad- 
ministration of sexual— ^especially the follicular— 
hormones. 

In previous experiments*^ it was clearly shown that 
the cestriis hormone had marked effects upon certain 
plants, and it was also observed that, w^hen intro- 
duced ill toxic doses through a petiolar stump into 
tomato plants, this hormone manifested its effects 
upwards along the stem, above the point of 
introduction. 

In the present experiments, a similar intro - 
'duction of an acpieous solution of a hormone 
ivas made into tomato plants, which were 
afterwards inoculated above and below^ the 
jietiole with B. tumefmians. Commercial cry- 
stalline cestrus hormones {‘■Glandubolin’ of 
Richter, and ‘HogivaP of Chinoin), prepared 
from urine of pregnant mares, were used ; the 
.average total dose absorbed was 434 • 3 mans© 
units per plant during the period June 8-21, 

1935. In spite of the high dosage, toxic effects 
ware almost negligible in comparison with 
those seen on tomato plants similarly treated 
in winter^. 

Thirty-one plants were treated with hormone, and 
a similar number served as controls ; all were 
inoculated with B, tumefacims, but twenty -one 
received distilled water, and ten received a de- 
proteinised, hormone-free extract of animal tissue- 
in all cases via the petioles. 

At the first sign of necrosis of the tumours they 
were cut off and weighed. The average weights of 
the tumours per plant were as follows : 


Effect of Vitamin C (Ascorbic Acid) on the Growth 

of Plants.'. 

' The effect of vitamin C on plants was studi«Ml with 
sterile plant cultures. 40 mgm. of crystulliiie asc*orl)ic 
acid was added to the li«iui<i meriiiim. It wa-s foiincl 
that the- dry weight of the tnutcd j^la^nis was about 
35-75 per cent high<u* than tliat of emUrnis. 
The differences were greatest during flowtaing. The 
treated plants also showed a iniieh Isigher eoidtau 
of vitamin C, particularly at tlm early stagt‘s, 
results are ■ illustrated by tlie table below. It is 
pointed out that the observed increase” of grow til is 
specifically d'ue' to ascorbic ma'fl, and not to 

'an. addition of organic material to tin" inorganic 
medium, since a. similar addition of giiH'Ose effeeti'd 
no increase in the growth of the p.laiits. 


‘Torstai’-peas in sterile Hiltiier’s .Hclution initial 1*11 


Time of 
growth, 
hi days 

Stage of growth 

Dry weiglit of 2 
plants, in grains 

liierea-e 

td'»*rop 

per 

ee)5t 

iVilauiiui per 1 gw. 

’ dry mutter 

(ml. <»f iiidifutyi’ 

"lihitiou) 

Treated 'eontrols 

Treated 1 Controls 

20 

Before fioweritig 

1*774 

1 *201 

m-7 

44 2(1 

23 

M 

2*201 

1 <052 

3:m 

i 40 19 

29 

J* 

2 *032 

1 -m 

4 1 *9 

i 37 '! 22 .i 

34 

Start of tloweriiig 

4*011 

•iuhhi 

Tl’l 

35 24 

39 1 

Full bloom 

5 *092 

3*83.5 

4s-4 

! :ill - 311 

44. ! 

Small pods 

0*047 

4*794 

38*7 

' 32 29 

47 1 

Full povls 

7*119 . 

4 *343 

03*11 

; 25 ; 20 ; 

50 i 


7*000 

5*5.50 

42 ’5 

24 25 i 

52 ' 


8*122 1 

5*820 

39 

' 23 21 

55 1 

1 

.n ■: .. 

8*423 ! 

0*117 

37'7 



Treatment 


(Estriis hormone 
Controls : 
Distilled water 
Special extract 


Position of tumours in relation 
to petiolar stump 


Above 


Below 


0 *554 gm. 0 '303 gm. 


0'452 gm. 
0*407 gm. 


0-427 gm. 
0 *423 gm. 


Note added to proof , regarii to a CHunmuiiica- 

tion ■ by . Laszld Havas in NATriiK of Heptt'mhc»r 14, 
p.,435, concerning the effetd. of ascorbic acid on the 
growth of seedlings, I wish to point tiut that a n^piud 
by me on the effect of vitamin C on plant growtid 
was published on May 8, 1935. Mr. Ltelo Havas 
has ajoparently not known of this earlier paper, 

S'YN'NdVE HaUSEX. 
Laboratory of the Foiiiidation foi* 

Chemical Research, 

Helsinki. 

Aug. 30. 

■^Synnove v. Hausen, Stmrmn KmnUUkhti .B, 5-8; 1937*. 


These results indicate that though the weights 
-of the tumours on the control plants wwe not 
significantly a function of their position, the mean 
weight of the uppermost tumours on the plants 
treated with oestrus hormone was about 80 per cent 
greater than the mean weight of tumours below the 
petiole. 

The final interpretation of these observations must 
depend upon further vrork to decide whether the 
direction of migration of the hormone in the plant 
i.s constant, or whether it is different with physio- 
logical and toxic dose.s. 

LaszlO Havas. 

Hungarian Biological Research Institute, 

Tihany, 

Hungary. 

Sept. 3. 

^Harde, E., Q.R. Soc. Biol. Paris, 116, 999 ; 1934. 

®Yano, J., Acta Berniat. Kyoto, 23, 20; 19;34. 

^ Dodds, E, 0., Vehr. 1. iTUern. Kongr. Kampf Krebs, 2, 181 ; 1933. 

^ Havas, L., and Caldwell, J., Ann. Bot., in the press. 


■ Mycorrhi^aT Habit in the Genus Citrus 

.In* a communication to Nattjhb, written when 
visiting the Citrus Experimental station, rjiiversity 
of California, I directed attention to the inyeorrhizai 
habit in species of Citrus us(hI as .stocks fc>r «.n*iUige 
in Southern California, and to the po.ssible relation 
of this habit with observed incon.sisteneies of re.sponse 
to the application of nitrogenous fertilisersh The 
matter is one of considerable piuctical interest in 
view of the prevalent use of such fertilisers and the 
heavy cost of manuring in Californian orchards. 

An investigation followed, the recently publisiied 
results'^ of which justify the views expressed in my 
;original.note. Intensive study of the eytological 
changes in the roots of plants from experimental 
plots receiving different marmrial treatments leads 
the authors to emphasise ‘"the importance of the 
■.mycorrhizal association as a factor in the metabolism 
of Citrus Toot cells”, and to conclude that: ®The 
relations between the root cell and the endophytic 
fungus contribute to an understanding of the responses 




Points from Foregoing Letters 


The variation of the dielectric constant of ionised 
air with wav© frequency has been determined by 
Prof. K. Mitra and S. S. Banerjee, Their findings 
verify the Eccles-Larmor theory, which demands 
that the dielectric constant of an ionised gas should 
be less than unity, and shows that owing to the 
conductivity acquired by the ionised air, an 
anomalous increase of the dielectric constant is 
recorded. 

Prof, P. K, Sen-Gupta adduces several arguments 
to substantiate his claim that nitrous oxide gas, 
NgO, is broken down into NO and N by ultra-violet 
light of wave-lengths 2750, 1850 and 1680 A. (in which 
regions nitrous oxide has absorption bands), and 
not by wave-length 2140, at absolute zero, as claimed 
by Henry. 

A photograph indicating the electron diffraction 
pattern obtained with powdered vitreous silica is 
submitted by N. A. Shishacow, Unlike the photo- 
graphs obtained with the same material with X-ray 
of wave-lengths 1*54 A., the photograph obtained 
with electrons, the energy of which corresponds to a 
w'-ave-iength of 0*06 A., and have a correspondingly 
greater resolving power, shows distinct rings, indi- 
cating the presence of tetragonal cristobalite crystal- 
lites constituting the vitreous silica. 

By bombarding nickel with neutrons from a 
powerful radon -beryliium source, J. Rotblat has 
succeeded in producing radioactivity of two life 
periods, of twenty minutes and two hours respectively. 
He ascribes the longer -lived product to the forma- 
tion . of an unstable .nickel .isotope of mass 59 ' or 63, 
and the shorter radioactivity to radioactive cobalt 
of mass 60, formed from nickel-like atoms of the 
same mass, Mr. Rotblat has further obtained the 
radioactive cobalt of the same life-period by bombard- 
ing cobalt of mass 59 with neutrons. 


Dr. V. V. Narlikar and K. V. Sastry direct attention 
to a new formula for a line-element, which may prove 
of great interest in the relativity theory of world - 
structure. 

New measurements of the density of heavy water, 
by Dr. L. Tronstad, J. Nordhagen and J. Brun, give 
1*10714 as the nearest approach to the correct value 
at 20°C. The authors suggest that the higher value 
obtained by Taylor and Selwood may be due to a 
higher proportion of heavy oxygen in the samples 
employed. The density of the purest light water (free 
from the heavier variety) was found to be 0*9999815. 

Bacillus tumejaciens injected into the stems of 
tomato plants produces characteristic tumours of a 
given average size. L4szl6 Havas, by injecting 
aqueous solutions of sex hormones, finds that the 
average size of the plant tumours above the site 
of the injection increased, while those below the site 
of injection decreased. Further woi’k is necessary 
before it can be determined whether the direction 
of migration of the hormone is constant, and whether 
it varies with physiological and toxic doses. 

Vitamin C, added to sterile plant cultures, k^ads 
to an increase of 35-75 per cent in the dry weight 
of the plants, according to experiments reported b}” 
Dr. Synnove v. Hausen. This increase is due to 
ascorbic acid specifically, and not merely to the 
addition of an organic substance, since controls 
using glucose produced no such increase. The greatest 
differences were obtained during flowering. 

Recent publications by Prof. H. Reed and Mile. 
Fremont from the Citrus Experimental vStation, 
University of California, confirm views expressed in 
Nature by Dr. M. C. Rayner respecting the practical 
significance of the mycorrhizal habit in Citrus 
cultivation. The necessity for expert diagnosis in other 
crop''plants showing similar root relationships is urged. 


Electrical Conductivity of Copper Oxide Films 
Showing Interference Colours 

The measurement of the electrical resistance of 
films of copper oxide on copper showing interference 
colours of the first order has given results \Rrying 
from 0*002 to 15 ohms per sq. cm. at 25^^ C. On 
massive copper surfaces the temperature coefficient 
of the resistance is positive and somewhat less than 
that of metallic copper, wHile the resistance measured 
is very small, lending support to the view that the 
very &ie structure of the film is very heterogeneous 
ancl minute areas of metal are probably exposed. 
These areas are too small for the microscope and 
spectrophotometer to show their presence. 

With activated surfaces the electrical resistance is 
very much higher, and the temperature coefficient 
is negative, like that of the oxide. Although the 
surface colour showed striking homogeneity in many 
cases, shearing and breaking the metal showed a 
considerable thickness (up to 10'’® cm.) of activated 
film and graded colour sequences through the fracture 
corresponding to thinner films on the granules as 
the distance from the surface increased, 

F. FI. COXSTABEE. 

Royal School of Engineering, 

Giza, Egypt. 


of the tree to nitrogenous fertilizers, and to the 
conditions favorable for infection by the endo- 
phyte’ h 

Mycorrhizal structure as observed in Citrus under 
cultivation in Galifornia is similar to that found in 
the same syH3cies imder natural conditions. The 
reniarkahi}' widt? gt.^ographical distribution of this 
‘Phyeomycetcu* of mycorrhizal association, its 

provaltaiee in |>iant species of the most diverse 
aflinities, together witii its recorded appearance in 
<*4a‘tain croy> plants, prompts me to urge once again 
tlie need for exy>ert diagnosis of root condition in 
respect to mycoia’hizal equipment as an index of soil 
environment fa\'ourable or the reverse, and as a guide 
to efficient rnanurial treatments of crops showing 
regular mycorrhizal associations. 

M. C. Rayner- 

B(3dford College. 

London. 


^ Rayner, M. C., ‘''Mycorriiiza in the genus CUnm”, Kature, 181, 
399 ; 1933. 

H. S., and Tin Friunont, “Factors tiiat Inliuonce the Foma- 
tion and Bevclopmont of Mycorrliizal Association in Citrus Root”, 
Phiffo’path., 25, 945 ; 1935. “Sur les reactions des cellules des racines 
de Citruy a rinfection par mycorrhizes”, C.R. Acad. Sci., 199, 
84 : 1934. “Les arbiisculos des inycorrhizes endotrophes”, C.R. Soc. 
Bwl PariB, 116, 201 ; 1934. 
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Research Items 


Geological Age of the Markleeberg Palseolithic Industry 
The distinctive palaeolithic industry found in the 
gravels of Markleeberg on the right bank of the 
Pleisse, approxinaately 8 km. south of Leipzig, of 
which examples were first collected in 1895, and of 
which accounts have appeared on numerous occasions 
since 1911, has given rise to much controversy owing 
to an apparent contradiction between its position in 
the geological time -scale and its relation to the 
culture sequence of the French archseologieal classifica- 
tion. On typological grounds, the industry is regarded 
as a Mousterian which retains certain primitive 
characters in its technique and shows Acheulean 
influences. In a discussion of the geological evidence 
of the age of the deposits in which the industry 
appears M. R. Grahmann points out {IJAfithropologie, 
45, 3-4) that difficulty arises, to a great extent, 
from the fact that the quaternary geology of the 
area is only very imperfectly known. Recent research 
has shown that there is evidence of three glaciations, 
corresponding to those of northern Germany, which 
may be termed Elster, Saale and Vistula. Applying 
this scheme to the Markleeberg deposits, the evidence 
is interpreted as indicating the moraine of the second 
glaciation, the Saale, as the source of the industry. 
Probabilities, however, point to the industry being 
older, while the diversity of facies it exhibits may 
well be due to the moraine having gathered up the 
debris of a number of sites of different ages. A 
suggested correlation of this scheme with that of the 
Alpine and north European glaciations equates the 
Markleeberg industry with the beginning of the Riss 
glaciation and makes it contemporary with the 
French Acheulean, thus indicating a difference in the 
course of development of stone age industries in cen- 
tral and eastern Europe and the west, while tending 
to support the view that the former were the earlier. 

Agricultural Ceremonies in the Naga Hills 

In a communication dealing with the effect of 
ritual upon industries and arts in the Naga Hills, 
Mr. T. P. Mills {Man^ 144, September) describes the 
agricultural ceremonies observed by the Nagas during 
the year, which have not previously been recorded. 
The village is a closely loiit community which acts 
together in seeking the favour of the spirits for the 
crops of all. The essential act of worship is a day 
of rest, on which no one is allowed to work in the 
fields. In all, there are about seventy kmnu days in 
the year ; but they are so arranged as not to interfere 
with agriciiltiiral operations. Thus in those months 
when the people are busily engaged in clearing the 
ground, sowing the millet or preparing for the grow- 
ing of the important rice crop, few kennii days are 
observed, except here and there for rest from the 
work in hand. The close of a time for a particular 
operation, such as, for example, of the season of 
pot-making in January, is marked by a day of rest. 
Private ceremonies, from the nature of the case, do 
not show the same consideration for agricultural 
operations, and the observance of the days of absten- 
tion, such as are enjoined for sickness, a birth or death, 
make serious demands on time which may extend 
to as much as five days at a time. The agricultural 
year opens in January with three days of purification. 


after whieh the clearing of new and the .nowiiig 

of millet begins. .In Mandu wheji it is time in think 

■ of the rice,, four days bt ‘tween ,1^1 arch 10 and la are 

days, of keniiii and feasting pre|;)arator;v to heginiiiiig 
the main work'd the year. At various dates in tlie 
following months there are to avtai had Iiiek 

or damage from, various causes, such as hail, gni!)s, 
ants, etc. -Jungle clearing is accompanied by a great 
deal of feasting and jollification. KiNimn take plact^ 
■on September jo and 11 for the solemn eating nf 
the first fruits, and on Xo\'oml)er 24 ~-Deci‘inb4‘r a 
whole village gives itself up to th<." great fc*ast whicli 
marks the end of the year's work. 

Cobalt' and "Coast Disease* of Sheep in Australia 
: As is- well known, minute amoufits of certain 
elements, for example, coppia% inangant-‘st\ zinc, boron 
and 'others., are necessary for the normal nutrition 
of animals and plants, and evidence has lucn tJaaim-d 
that ‘coast disease’ of shee]) in Smith Australia may 
be due to a deficiency of cohalt (Marstcas and Lines, 
J. Council for Sd, and Jadud, Commonwealth 

of Australia, 8, '.No. 2, p]>. Ilh-inj. In this 
disease, sheep fed on certain pastures hecoim* lethargie 
and anaemic, waste ami ultimately die. The soil in 
the area is deficient in certain eli'nicnts, notably 
phosphorus, .but additions of iron, iimngarif*st\ 
arsenic, copper and pho.sjihates failed! tu cure or 
prevent the disease. Othc'r eieinmits were also 

eliminated, and as cobalt had bt'en fornul »‘xperi- 
mentally to increase the number of lilood -corpuscles, 
it w^as decided to .test the effect, of this idement. Two 
sheep whieh were almost in c.rhTwnk with coast 
disease were therefore given 1 rngm. a day of C'olnilt 
in the form of cobaltoiis nitrate. Tlie effect Avas 
■almost immediate ; within tlirec flays the animals 
improved in health, appetite and body w«‘iglir, and 
in the condition of the blood, and witiiin bus wcoks 
had become almost normal agaim 

Mollusca of Lake Geneva 

. An interesting study of the aricif'ui and modern 
moUuscan fauna of Lake Gt'mwa is mad«U>y .V. dules 
Favre (“fitudes stir la Partita Of*ci<k*niaIc «lu Jaic 
de Geneve. 2. Histoirii Malacologicim* iiu de 
'Geneve”. Me?n. Soc. Phys. rt ddidi, Xat. Uvndr, 
41 , Fasc. 3, 1935). Many specu‘.s arc disfaisstnl, hut 
of special importance is the variability of Valraio 
piscinalis, -which is very different at flithuvnt 
depths. Two forms arc found now Ih'hig in 
the form antiqua having a thick and opn(|nt' .khell, 
greyish yellow, pale, tnrricnlated. with seai'cefy any 
umbilicus, whieh is distributed almost ca crywlicre 
on the muddy bottom of the littoral and sub -littoral 
zone- down to about 25 metres, then becoming scarce 
and disappearing at 40 mctro.s, and the foi'in alpi^siris 
minor having a whitish shell, diaphatioiis oi* a-lrnost 
hyaline with conspicuous transverse striations and 
large umbilicus, a much smaller form than anti qua. 

■ The form^ minor is now^ rare in the lake and 

localised in the vicinity of certain fields of CliaraccjB 
in 'the Bay of Belotte between 5*50 and 10 metres. 
It represents the primitive form occurring in tlio post- 
glacial sediment which has given rise to tlse common 
form antiqua^ the latter being the best adapted to 
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litturiiJ regions, tUrivirig in tlio 3ub-iittoral zone 
wlievii it h< iK^t Iwitiert^d hy tiie waves and tending 
In thi* littoral regions to be tlio typical form of 
r„ Tlii^ species €\stablished itself in tlie 

iakt' in Fost.-Cjl*icial limes very soon after the retreat 
of ilio glaeiors, unci was among tho lirst of the molluscs 
to invndn 111 ** siib-Iitforal nigion^ rapidly undergoing 
i!tip«nlaiit cie\'j4opnients au<i varying greatly when 
liw'ge of (IturiujeiC idled a certain part of the 

e..ri"iu llu‘He alga* Iia\iiig a profound influence on the 
spMcirss. t,he original form varied in different 

ways ma'fjrdiiig to its habitat, those on the muddy 
liottoiiiH after iiiiich variation giving rise to the 
liiiTemi (niikjm with constricted urabSieus, now the 
cioiniiiimest form to bo found in the lake, those in 
the Cimm beds being mainly piaiiorbis-like flattened 
forms with large iiiBbilicus. The form alpestris minor 
recalls the ancient population, and is only to be found 
in the firids of Characete. 

Australian Cowries 

('owHiE ,sht‘lls, ])Hpuiar with amateur collectors 
becausf^ of the he,auty of thoir texture and patterns, 
iiave Ihh'U wtfl illnstratt*(i in colour in well-known 
inoiuigniphs by tbe^ earlier workers. The difficulty 
of observirig tlie living inhabitant, on account of the 
readiiit^ss with wlsieh it withdraws into its shell, 
has for llie hrj>t timt‘ b(H'm overcome on a large scale 
hy the Australian naturaJist, Melbourne Ward. He 
has ohservcnl and madt‘ paintings of t^venty species 
which he kept alive in his a.(|uai'iuin, and the paintings 
havo serv'iMi to dilTeroiitiat^i species v^hich on shell- 
charttetOfH alone Koemed to indistinguishable. . 
Coloiirod figures of tiie hx’iug aniinals and their 
shells, wdtii ado<|uate descriptions, have been pub- 
lished ill a coiiipieto list of Australian " cowries 
(i’yprseoidoa) b\' Tom Iredale {AustraUan Zoologist, 
S, 96 ; 103o) ; and tho animals are even more 

beautifully eoloim'H I than their shells. 

Development of May-Flies ■ 

It lias long been known that certain species of 
Mpheniei’optei-u,, or maydlios, pass through a very 
large numb(*r of nyin|)luil iiistars. In this respect, 
they nni\- tind thoir parallel, in ot^her insects, among 
the' PitHx'>pt(U'a or storu'-flies. An account of the post- 
omhry<nnc' <|{‘velopment of several species of may- 
flies f>y Mr. h\ P. Jclt‘ has rc.'cently appeared {Cmiad. 
J. .Rek, 12, 433, April 1935). The life -histories of 
SivfioNemd tvoan/cu-sr and of Ephemera slni/ulans are 
{h^scribed in detail, and those of nine other species 
less coniph4.e]y. In 8. canada^hHe the number of 
(*cd\'S(‘s was found to be ])t‘twecn 40 and 45 and in 
E, si mi Ians about 30. At each moult there is some 
increase in siz(', but tiie significance of moulting 
seems to be iiriinarily for the purpose of changing 
morphological structure. Every change in external 
stiTicturcs (wen to iJie addition of a single seta, can 
only accomplished through eedysis. The deter- 
mination of tho instars is stated to be possible owing 
to the fact that each moult results in a change in 
the number of segments in the caudal filaments. The 
author comments upon the fact that many other 
insects grow to a much greater size than may-fllies 
and yet only pass through four or five moults. He 
concludes that it is unlikely that so many moults 
could be concerned primarily with increase in size 
and that the reason seems to be in the need for the 
nymph to be constantly changing its stmeture in 
order to adjust itself to environmental changes. 


Intertidal Ecology 

The study of the habits and distribution of the 
animals and plants inhabiting the intertidal region 
of the shore is one of considerabie difficulty on account 
of the complexity of the environmental factors in- 
volved. Where many factors such as wave -exposure, 
emersion and immersion, insolation, etc., are con- 
cerned, it is desirable to study localities with as 
simple conditions as possible. Kitching (Trans. Boy. 
Soc. Edin., 58, Pt. 2, No. 15, 1935), in describing a 
number of places on the Argyll coasts, has related 
the size and abundance of some of the most important 
species of animals and algse to wave-exposure, level 
and angle of slope of the rock. He also gives some 
data with regard to the hydrogen ion concentration, 
oxygen content and temperature in the various places. 
While some of the relationships are copiparatively 
simple, such as the limiting wave-exposure which 
some alggs can stand without being detached, or the 
inability of barnacles to survive within the 'sweep’ 
of the larger brown algae, many of the relationships 
are very much less obvious, and collectioii of many 
more observations of this nature will be necessary 
for their elucidation. , 

A Rare Carnivorous Plant 

Db. Joji Ashida has given a very full account 
(Mem. Coll. Sci., Kyoto Imp. Univ., B, 9, No, 3, 
Art. 5 ; 1934) of the opening and closing mechanism 
of the leaf blade of Aldrovanda vesiculosa^ L., an 
animal-catching mechanism which has very seldom 
been studied, and never so thoroughly. Dr. Ashida 
was successful in growing this plant in culture 
throughout the year, the presence of dead leaves and 
stems of certain other aquatic plants proving to be 
the special requirement of this plant. The motile 
zone of the leaf blade lies at a distance of 0*15- 
0 *25 mm. from the midrib and works apparently as 
the result of a loss of turgor of the inner epidermal 
cells on stimulation. The outer two layers, still 
turgid, then bend the two lobes so as to shut the 
leaf. After shutting, the surfaces are still compressed 
closer together, narrowing the cavity which encloses 
the animal victim. This is due to an increase of turgor 
and an active elongation of the outer epidermal cells ; 
the water needed for the movement enters mainly 
through the outer surface. The subsequent expansion 
of the cavity within the closed leaf lamina and 
opening of the leaf is attributed to a transverse 
growth of the inner epidermis. 

Distribution of Earthquakes in New Zealand 

The seismic record of Now Zealand begins in 1848, 
and, from that time until the end of 1934, more than 
6,000 earthquakes have been reported from various 
parts of the country. The distribution of these earth- 
quakes, as regards both frequency and intensity, lias 
recently been studied by Messrs. L. Bastings and 
R,. C. Hayes (Wellington Dorn. Ohs. Bull., No. 95; 
1935). They divide the whole country into 19 areas 
roughly equal in size by lines of latitude and longitude. 
In the frequency map, the areas are shaded in tints 
depending on the percentage of tho total number of 
New Zealand earthquakes felt within them. The 
highest percentage, 26*0, is reached in tho district 
visited by the Murchison earthquake of 1929. A 
percentage only slightly less, 25*6, marks tho western 
half of the , central portion of the North Island, but 
this is due to the occurrence of more than a thousand 
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ocal shocks in and near Taupo in 1922. The district 
.ncluding Hcwke\s Bay has a percentage of only 9*0. 
The second map represents the maximam intensity 
Df the earthquakes in the different areas, in six of 
wiiich, at the north end of the South Island and 
the southern portion of the North Island, the 
tenth or highest degree of the HoSvSi-Forel scale 
was attained. - , , 

Theory of Elastic Solids in Practice 

The problems that arise when applying mathe- 
matical analysis to the stresses and strains in elastic 
solids only admit of exact solution in a few special 
cases. The demand for more accurate solutions has 
reccaitly become urgent in the design of large electrical 
machines, as, owing to the improved methods of 
cooling now adopted, the permissible output has 
been greatly increased, and consequently the deter- 
mination of the stresses and strains has become 
of primary importance. In the JouTiial of the InstUu^ 
tion of Electrical Engineers of August, B. Poole 
discusses the various forces — ^magnetic, gravitational 
and meehanical—which act on the frames of large 
machines. It is pointed out that the effect of the 
magnetic pull on the £ram€>s is of great importance. 
He gives a method of analysis for calculating these 
effects which wall be useful in practice, since it pro- 
vides a means of showing the safe wear on the 
bearings of a machine and thus fixes the limits of 
mechanical design. As a check upon certain of the 
assumptions made in the mathematical treatment of 
the problem the author carried out photo -elastic 
tests upon model frames made of celluloid. The 
coloured photographs shown enable the distribution 
of the stresses and their approximate magnitudes to 
be seen at a glance. It is interesting to remember 
that these photo -elastic methods are based on the 
discovery made by Sir David Brewster that when a 
piece of glass is stressed and viewed in polarised light 
under certain conditions, brilliant colour effects are 
produced owing to the glass becoming doxible 
refracting. Prof. E. C. Coker has recently perfected 
an apparatus for this method of testing, 

Stress and Elasticity 

Among the papers issued by the Instikition of 
Mechanical Engineers for written discussion (to reach 
the secretary before October 31) are three which are 
of general interest to physicists. In one of these, 
Dr. .W. A. Scoble, the reporter, presents the fifth and 
final report of the Wire Hopes Research Oommittee, 
which, besides dealing with fimther series of tests 
made on ropes of different construction subjected to 
various degrees of loading, bending, lubrication, etc., 
coiitaiiis an appendix reviewing the work of the 
Conniiittee. This brief statement authoritatively 
corrects .several misconceptions, particularly regard-. ■ 
iiig the true factor of safety, and provides a guide 
as to the best conditions under wdiieh to employ wire 
ropes. In “Stress . Waves in , the . .Tyres of ’ Loco- 
motives”, Brof.; E. G. Coker and ' .Dr. . M. Salvadori 
exhibit and explain a photo -elastic investigation of 
tlio stress wave travelling in a locomotive tyre. The 
(.iffects of the rail, the chairs, the spokes and the 
balaiieo w^eight are shown in a series of diagrams. 
Dr. David Robertson presents a paper, “Hysteretio 
Influences on the Whirling of Rotors”, in which are 
summarised the known facts concerning elastic 
hysteresis. It is sliown that this can produce whirling 
when the shaft is running above its critical speed, 
and that the action of clamping fits, couplings and 
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endwise friction may tend to similar cHocts. 

An approximate qiiantitntive tlicory .‘voiv.d. 

Steam Turbines 

Undeb this title, the Association of .bhigiiieoring 
and Shipbuilding Draughtsmen has issucTi a pap* a* 
by C, .S. Bradshaw (London : I'he Draughtsimin 
Publishing Co., Ltd.), Thosories of ]>rintefi pam]ihlrt>. 
to which it is the latest addition, (‘onsists of papers 
written by practical men for the use of otlu'rs engaged 
on similar work, and the pns(‘iit issue is in full 
keeping with this tradition. The author is concerned 
' at each stage of his examination of tlu^ sulqeet with 
making t>q)ical calculations for the guidanee of his 
reader^ After treating in <Ietaii the several principle's 
involved in the utilisation of stt^am in an engine iT 
this kind, he jMOceeds %vith the ]>ri^.)aration of tlie 
provisional design for n 3,(H)0 k.w. impulse turbine to 
the extent of determining the steam consunijuion, 
efficiency and details of nozzlc'S and blades. Tie* 
author also explains the advantages of extraction 
turbines as developed to meet the vie^e wlim-e, in 
addition to power, a supply of low**pressurt‘ stenru is 
required for heating or industrial pnrptises, showitig 
that in a ]3articular case a saving of nearly M per 
cent in fuel may be effecti^d. .\s tu future de>ign. 
his view is that a primary rurhitie will operate in 
the range from 3,009 to OtHt ]H)uuds 'jier imdu 

the steam then passing to the main t.urbin<\s, an 
arrangement which ho consitiers wtadd raise the 
all station efficiency from thti presetit figure of 20 |n*r 
cent to one of 35 per cent. 

Furfural Yield of Uronk Acids 

The separation of homieoliuk)s(\s from other plant 
constituents is a matter of some difficulty, and iio 
satisfactory criteria of purity or honiogimeity c*xist. 
Plant gums, which are also polyuronide in nature, 
have similarly been found to be complex mixtun^s 
without any sharply defiinid diffenaict^s of properties. 
It has, however, been customary to determine tlie 
relative amounts of the major const ihient groups in 
such preparations. By determining tlie muflution of 
carbon dioxide on distillation wit In 12 per cent hytlro- 
chloric acid an accurate figun* for the uroni(‘ aeitl 
content is obtainable. Furfural dolfaininations 
similarly give an o.stimat<^ of tlio pontost' rontent. 
Because it is known that uronio acids also yiohl some 
furfural under the conditions of that deterinsnai ioig 
a correction has been ajq)lied by many workia*^, 
based on an assumption that the yithd of furfural 
from a uronic acid is Xorris and Pesr-h at 
Birmingham have critically {‘xamin{‘d this point 
(F. W. Norris and C, E. Keseh, Biovhuo, J\, 29, 
No. 7, 1500; 1935) and find this assumption to 
be incorrect, the true value being cotisiderably 
higher, and moreover infiueneed api)r<‘ciahly by the 
presence of other units such as hexoses. Tin* signiiie- 
ance of their observations will bt* realised via 
it is stated that the commonly accept formula for 
pectin depends on a calculation empIo\dng the t^arlier 
erroneous factor. The eoneiusions of mnny othm* 
researches on the. composition of hemicellulr>st^s, 
mxicilages and gums may have to be revisrd for 
the same reason. The effect of the use of the* lower 
factor has been to cause the pentose coribaff to bi' over- 
estimated and the hexoso content iiuder-c'si iniateiL 
This is more serious in the case of pcM^tin and certain 
gums of high uronic content than in the ]>hint hemi- 
cellulosos, the uronic content of which is miicli low'or. 



A n event of great importance in the history 
, of the Rothamsted Experimental Station 
occurred in 1934; namely, the purehase of the farm 
and adjoining lands by the Rothamsted Trustees. 
Few people perhaps realise that hitherto this experi- 
mental centre, wnth its 1^ trials known the 

world over, was held only on a lease, and that it 
was threatened by the encroachment of the builder. 
The sum necessary for purchase was epeedily, raised 
by public subscription . A glance at the subscription 
list gives , ample testimony, if.such^ were needed, . of 
the.' h,igh : esteem .in : which the , vSta.tio'n is held .by 
farming o.rganisatioris and business men. It, is not 
out of .place perhaps to mention,, her©,' that, unique 
organisation— the. Society for Extending, the Rotham- 
sted . Experiments— -which was .■ ■ founded in . 1 904 . . 
This Society has not only helped financially, but, by 
looking ,ahead, has also ,enabled important work- to 
be initiated without the, delays that , usually occur 


if the money cpiestion is left until it is time to start 
work. Among the many old and modern documents 
in the Station library, the minutes of this Society 
will be among the most interesting in years to come« 

The report for 1934* opens with an account of 
the continuation of the experiments on. yield and 
quality in sugar-beet, potatoes, wheat and barley. 
In the sugar-beet work it is pointed out that most 
of the information available on this crop applies 
Continental conditions, and that it by no means follows 
that recommendations suitable abroad are applicable 
in Great Britain. Thus, in these trials, potasii 
phosphate appear to have but little efibet, a result 
that would scarcely be expected from the data 
are available on this crop. 

The work on organic manures continues, and shows 

* Eotliamsted Experimental Station: Lawes Agricultnral Trust. 
Beport for 1934. Pp. 259* (Har])pnderii : Rotliamstcd Experimental 
Station, 1935.) 2s. 6d 


Work of the Rothamsted Experimental Station 


September 


F ire-walking 


A t the suggestion of the secretary of the Institute 
. of Physics , I attended the demonstrations of 
fire-walking by the Indian, Kuda Bux, on September 
9 and 17. Notes on some physiological aspects of 
the second demonstration were published in Natxjbe 
of September 21, p. 468. One important detail 
should, however, be added, the time of contact 
of the performer’s feet with the fire, which was cer- 
tainly .miieli less than five seconds. ■ ' 

Observations made at the first performance 
indicated that the feat was merely another form of 
the fireside experiment of picking up a hot cinder 
and returning it to the fire, when the fingers are not 
burnt, if the action is performed quickly. It, therefore, 
seemed probable that measurements of the rise in 
temperature caused by contacts of a cold substance 
with the fire, of similar duration to those of the 
walker’s feet, would test the correctness of this view, 
and preparations were made to do this at the second 
trial on September 17. On this occasion, Dr. T. E. 
Banks, of the Physics Department, St. Bartholo- 
mew’s Hospital, and Mr. G. Smith, of the London 
School of Hygiene and Tropical Medicine, collaborated 
with me in making the observations. 

These comprised the measurement of the total 
time of contact of each foot with the hot surface ; 
counting the number of steps ; and then pressing 
a thermal junction on to the fire intermittently so 
as to imitate the period of contact of each foot and 
the interval between each step, the rise in temperature 
then being noted on the indicator. The junction 
consisted of a thin disc of copper, to which wires of 
copper and eureka were fastened. The wires were 
passed through holes in a piece of uralite and pulled, 
so as to bring the disc into contact with the uralite, 
so that when the disc was pressed on the fire the 
conditions were favourable for the absorption of 


heat and its retention when the junction was 
for another impact. 

The arrangement was equivalent to a sensitive 
walking thermometer, and would certainly show a 
greater rise in temperature under the same con- 
ditions than the human skin, which is protected b,\' 
the moisture it exudes. 

Careful observation with a stop -watch having shown 
that the average time of contact of the 
foot was half a second at each step, and 
noted that each foot rested twice on the 
during the passage, the junction was struck on tn 
the surface twice in vsuecession, a period of contact 
of half a second per impact being attempted. Actually,, 
owing to the difficulty of working near the fire, this 
period was always exceeded, but a number of separate 
trials showed a rise of 15°~-20°C. in the junction, 
was conclusive evidence that the feet of the 
would not become hot enough for blistering to oceui*. 

Fire-walking is really a gymnastic feat, and the 
agile way in which Kuda Bux walked across the 
fire compelled admiration, and would be difficult to 
imitate without much training. It w'Oiild not be 
easy for a begimier to walk bare -footed over cold 
charcoal so as not to exceed the time of contact 
necessary for successful fire-wmlking. It was lack 
of training in this particular which prevented Mr. 
Moynagh and Mr. Sheepen from succeeding; but 
it was noticeable that even in their cases large por- 
tions of the feet were uninjured. Both were much 
heavier men than Kuda Bux, and this caused them 
to sink more deeply into the fire, and increased the 
time of contact. A temperature -measuring device 
conforming more nearly to the conditions of the skin 
could be made and tested on a fire, but the explana- 
tion of fire-walking is so obvious that this would be 
superfluous. Chas. R. Dabliis-c. 
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soil and elay I Ini! bmi ux- 

t€sosi%rely studied by otli«‘r In pmcjiinai 

soil cultivation, the work toiieiins as 

ploiigliiiig spemi, and tiltln in the sin-tiun linaliiiir 
with soil cuHivatioii, great itniwntjnn*# uiu^t in* 
attached to the studies on llio effi-i'ts of fuiar\- 
cultivation. This method of tihh iuii d 

■entirely now, an<i of grofii proiiiiM* ; tlit> work «t 
Bothamsted %¥ill giv«' iidvisor"- and in\ «“ h| 
definite information upon wld^*h to work. In i)r. 
Crowthor’s contrdMition. spta*ial iiiiori^st is attin*h«‘«l 
to the h\^otJiesis wiu<*li is put forwjird' fliut, in n 
heavy soil, nitrate washed out <if tho surfa**** inuv- 
be stored in the structural iiidts of the wihhoil. d’o 
quote this report, ‘dt seems pcHr^ihle that this liypo- 
-thasis may serve to bridge tin* gulf lietwa^en the 
pedologist’s concern witJi the dtH^ptu* iuiri/xuis and 
the analyst’s use of siirfiice Miiuiples**, 

The Manager’s report on the, Hoihuuisied aiKl 
Mmbiirn farms, together witii the m»tes tin t he weai her, 
and on the insect and fiiiigoiil piKts < oulti mil fail 
to' interest any farmer. IritletMi, ihti Hothaiiisted 
annual reports, in axidilion to their Mdm* to the 
agriciilturiii Bcientifie %vorkci*, can l>e reeomrneiiiiiHi 
as deserving a place on the !rt>ok«lu*lf of all iiitelligeiii 
farmers. 


American Universities and Game-Rearing 

T he American universities have been conspicuous the TJ.S. the total draiiu'd areas ecfual llO.Ooo.onu 
in their pioneer additions of practical subjects acres.” 
to the university curriculum, and it is particularly Wild-life and game animals, ami espiieially non- 
interesting, therefore, that, as J. N. Darling, Chief migratory birds, hav'e decreased marketlly in the 
of the Bureau of Biological Survey, U.S. Department United States during this century, owing to exteiisi\ c» 
of Agriculture, describes in a paper in the September shooting with little organised game prot ection or 
issue of Scientific American, 30,000 dollars for an conservation. Ten years ago, IMaino alone prodiu-ed 
endowment fund for five years has been offered by more mink pelts than are now annually producod. in 
an anonymous U.S. arms’ manufacturer to the all the United States. The trumpeter swan is con- 
Biological Survey for wild -life restoration and ad- fined to a few haunts, of whi<*li Y<diowstom‘ Xatioinil 
ministration training at several of the State uni- Park is one. With State tuid Federal aid, a- herd of 
versifies. It has been announced that several State 20,000 elk still exists in the Jack^jn H<de region of 
universities are to set up courses in game management Wyoming. Within yoars the ‘'More thiim* 

with the active support of the Bureau of Biological Birds in America” KOinidaiioii, was fmasied and iio 
Survey, which will suppiiy instructors and contribute corporatod in New A’ork to itmroase Arneihnui game 
42,000 dollars ; State and game conservation organ- by the control of their natural ejuanies a,nd i he 
isations will also combine in the scheme, and original following of mtensi\*e ga,UH‘-rmi.ring oft lifU'S similai* 
research in wild -life subjects will be incorporated in to those adopted in Fun)]ie, pju-t i<ada.rly < treat 
the training course, as is done with the forestry Britain, wliere since the passing of the iknnt^ Aei 
..training. ■ '..of 1831, partridge liavo increast^d more than 2U0 per 

‘'The reservation of enough grazing lands to cent and pheasants imw' lhari iJHH) per cent, iiiid 
maintain a . reasonable supply of. our' big game., in the six years 1919-25, after War-time dimirni- 
animals can be accomplished without infringing ."tion, British gamekeepers increastHl tin* luitioifs 
upon the reasonable requirements of the stock stock of game-birds by 900 jior cent, 
growers”,. Mr., Darling states. : ‘'The same is 'true,' ■ In 1934, Prof. A. A.‘ Allen, of the chair of o nut ho- 
of small game species. A few large reservations logy at Cornell University, .succeedtHl in n‘<iring 
of the hereditary ranges, supplemented by develop- ptarmigan in captivity for tlio first tirnta hatching 
ment for wild-life purposes of waste lands, of odds eggs obtained in the Hudson Bay region under 
and ends such as ravines, sloughs, roadside strips, bantams. The Bureau of Biological Sur\ cy a.lrea<!\’ 
fence rows, and sub-marginal tracts will. .be suffi- . possesses divisions studying wurter-fowl \iumb(‘rs, 
cient to bring back wild creatures even in our' -game conservation, predatory animal and rcKlent 
intensively cultivated areas in more abundance control, fur resources, with considerable nnml hts of 
than has been observed for two generations. . . . reserves and stations, and there is an Alaska (kime 
On most land midway between fertility and bar- Commission.'^ Bag limits are made to protect wdld 
renness, fish, game and furfoearers can exist with geese and other birds in many States, and mcdliods 
far better profit to humanity than when given of hunting and shooting are under legal control in 
over to a desperate sort of agriculture. Throughout many States. p] H 


that there is a considerable amount to be learnt 
about green manuring ; the inv^tigators, how'evar, 
appear to he nearer to explaining the ncgativ© 
reSilts, noted in the 1933 report, obtained by tiia 
use of green manures on tlio light soils of Woburn. 
The trials with poultry manure, commenced in 1933, 
have been continued with market gardtm crops, the 
manure having been compared with equivalent 
mixtures of sulphate of ammonia and superphosphate:^ ; 
the nitrogen in the dried poultry manure did not prove 
so valuable as the nitrogen of sulphate of ammonia. 

A valuable feature of the report is provided by 
articles on the contribution of the various depart- 
ments to the study of soils and crops. Thus, work 
on soil physics is reported on by Dr. B, A. Keen, and 
that on the chemistry of soils and fertilisers by Dr. 
E. M. Crowther ; the contribution to soil bacteriology 
is discussed by Dr. H. G. Thornton, and that on 
general microbiology by Mr. D. W. Cutler. In the 
Soil Physics Department, much attention has been 
given to the study of the plastic behaviour of soil 
and clay, work which is of interest to the ceramic 
industry as well as to the cultivator of the soil. 
Among the results of theoretical interest may bo 
mentioned the grave doubts thrown on the reality 
of ‘structure turbulence’ and ‘structure viscosity’ in 
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Royal Photographic Society 


Annual Exhibition 






T O the man in the street the results of photo- 
graphy are ‘pictures’ of one sort or another, 
but mainly intended to be artistic. The eightieth 
Annual International Exhibition of the Royal 
Photographic Society usually emphasises in the 
^lind of the visitor this artistic "aspect of photo - 
' graphy ; in the principal gallery, for example, az'e 
one hundred and seventy large prints, all of pictorial 
charact'er, whilst in^another room are more than two 
hundred pictorial lantern slides. Photography is, 
however, both a science In itself and a good servant 
to most other sciences. This exhibition gives a 
.■suggestion of its varied problems and applications. 

This year the Eastman Pola light filters, seem to 
be the out? anding example in the exhibition jf a 
photographic problem solved. These filters incor- 
porate a plane polarising material and can be manu- 
factured in sizes large enough to cover camera 
lenses, and eVen light sources. They can be used to 
'^«^ninate the glare, due to surface refiection, from 
II sorts of objects. Some excellent examples of this 
tre shown, notably some photographs of polished 
carving and of an oil painting. In the latter, reflec- 
tions from the brush -marked surface are completely 
eliminated. Interesting effects are also shown to be 
produced when one filter is placed over the light 
source and another, crossed with relation to the 
first, over the camera. For this exhibit, the Hood 
Medal has been awarded'v^o Edwin A. Land. 

Of educational exhibits is one by P. C. Smethurst 
illustrating the growth of convection currents from an 
electric heater immersed in a tank of water. Prints of 


individual states are shown and a 16 mm. motion fi^Im 
has been made. In another educational film, L. A. 
Jones shows, by the new Kodachrome colour process, 
growing crystals photographed through a polarising 
microscope. A medal has been awarded for this film. 

Nor do the technical exhibits of some photographic 
manufacturers lag behind in explanatory value. The 
enormous exposure range of modem photographic 
materials used for ordinary photography, is well illus- 
trated by Ilford, Ltd. The same theme is taken by the 
Eastman Kodak Co. in relation to their automatically 
controlled reversal process for sub -standard cinemato- 
graphy. Another exhibit by Ilford, Ltd., illustrates 
the use of special materials for recording atomic 
disintegration and for mass spectrography. 

In colour photography several processes ai^e repre- 
sented. Agfa Colour, Finlay, Dufay Colour and 
Kodachrome, of the colour transparency processes, 
are all i'epresented, whilst for colour prints on paper 
examples of Tricolour Carbro, Vivex, Raydex and 
Duxochrome may be seen. 

High-speed photography is this year well repre- 
sented by studies of a football as it is kicked, and a 
tennis ball at the impact of the racquet — the ball is 
almost hemispherical. Exposures of 1/100,000 sec, 
were used for these (K. J. Germeshausen, H. E. 
Edgerton and H. E. Grier). Another excellent series 
by A. M. Rothrock and E. C. Buckley records for 
the first time the injection and combustion of the 
fuel in a high-speed Diesel engine ; for this a special 
motion picture camera is used in which the time 
interval between frames is 1/2,500 sec. 


f: 


Swelling of Colloids 


I N the August number of the Berichte der chemiscJien 
Gesellschaft, Prof. H. Staudinger and Herr E. 
E'usemann describe interesting experiments on the be-' 
haviour of certainpolymerised olefines towards solvents. 

It is a remarkable fact that among colloids of high 
molecular complexity one may find substances 
apparently identical in composition but povssessing 
very different properties. In a previous paper ( 1934) it 
^ was s hy ^n that .styrene yields two dissimilar polymers, 
one o^^ich swells continuously in a given solvent 
until it dissolves completely, wfoereas the swelling 
X)ower of the other is strictly limited. In the latter 
case, the original form of the polymer is retained 
after swelling, although the volume may be increased 
fifty- or hundred-fold, but it remains undissolved. 
It was found that this insoluble variety with limited 
swelling power is only produced when small amounts 
of divinylbenzene are present in the styrene, and the 
theory was advanced that the soluble form consists of 
long thread -molecules, whereas in the other case 
more complex 3 -dimensional structures are formed. 

Further study has shown that the thread -molecules 
are long, rigid, elastic structures, not easily deformed 
but soluble forming yiscous solutions. Wlien these 
threads are linked together by divinylbenzene bridges 


they may form insoluble 3 -dimensional molecules 
unless the amount of bridging is very minute, when 
the effect is tq^ produce still longer soluble threads. 
The products with limited swelling -power are now 
regarded as tangled, felted mixtures of insoluble 
bridged products with soluble threads. Complete 
extraction of the threads by the solvent is prevented 
by the felting. The investigation of these complex 
jzolymers lias necessitated the development of a 
special technique, for which we are mainly indebted 
to Prof. Staudinger. Methods have already been 
worked out for the synthesis of a kind of homologous 
series of colloidal polymers, which are classified 
according to their molecular dimensions as (1) hemi- 
colloidal, (2) mesocolloidal and (3) eiicolloidal 
polystyrenes with molecular lengths of 20-250, 250- 
2500 and 2500-1 0,000 A. r©sj)ectively. The authors 
have, made an elaborate study of the polymerisation 
under varied conditions of pure styrene and divinyl- 
benzene and of mixtures of these. 

In every case the degree of polymerisation was 
determined by viscosity measurements, and it has 
been found possible to determine the minimum 
amount of divinylbenzene required to produce a 
polymer with limited swelling-power. 
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Educational Topics and Events 

Birmihgham.— C olonel H. F. Humphreys has been 
appointed to the recently created chair of dental 
surgery. He was formerly lecturer in dental anatomy 
and curator of the Odontological Museum in the 

University. 

Gambridge.— T he following committee has been 
appointed to advise the Council of the Senate in their 
choice of a Jacksonian professor of natural philo- 
sophy the Vice-Chancellor, W. Spens, Prof. Len- 
nard- Jones, H. Thirkill, Prof. G. I. Taylor, Sir Frank 
Smith, Lord Rutherford, Sir William Pope and Lord 
Rayleigh. ' ' 

The following resignations or retirements are 
announced :—J. T. Saunders, lecturer in zoology ; 
A, A. Miles, demonstrator in pathology ; Dr. A. E. 
Barclay, lecturer in medical radiology and electrology ; 
T. G . Room, lecturer in mathematics ; Dr. J . Chad- 
wick, lecturer in physics ; Dr. N. Feather, demonstra- 
tor in physics; H. N. Green, demonstrator inpathology ; 

R . H , D . May all , lecturer in mathematics ; Dr . G . F . C . 
Searle, lecturer and demonstrator in physics ; Dr. 

S. M. Manton, demonstrator in comparative anatomy ; 
E. H. B. Boulton, lecturer in forestry. 

R. Passmore has been elected Gwynaeth Pretty 
student, and Dr. M. E. Adair, of Girton College, 
John Lucas Walker student. 

The Jolm Wimbolt Prize has been awarded to 
E. D. Ward, of Gonville and Caius College, for a 
dissertation on “The Thermal Properties of Metals 
and their Engineering Significance”. 

At St, John’s College, J, S. Marshall, Queen’s 
University, Ontario, has been elected to an exhibition 
for physics, and G. H, Twigg, University of St, 
Andrews, to one for chemistry. 

At Emmanuel College, the external studentship 
has been awarded to J. C. Bower (University of 
Melbourne), for physics. 


An account of the development of the Department 
of Industrial Administration in the College of 
Technology, Manchester, by Dr. K. G. Fenelon, has 
been reprinted from the “Year Book” of the Man- 
chester College of Technology Old Students Associa- 
tion. The Department was founded in 1918 through 
the co-operation with the governing body of the Col- 
lege of eleven firms each of whom contributed an 
annual sum of £100, and was developed with the 
special object of providing facilities for training in 
the broad underlying principles of management and 
administration. For the first few years, the Depart- 
ment’s activities itnder the direction of Dr. Stanley 
Kent were largely devoted to research, but Mr. 
Dempster Smith who succeeded him as director in 
1921 proceeded to develop the teaching side. Evening 
courses were then established, including those on 
administration for engineers and administration for 
chemists, and a full-time two-year day course in 
industrial administration was introduced, which in 
1926 was recognised for the associateship of the 
College. In 1926 a University post-graduate course 
in industrial administration was commenced, the 
first course of its type to be provided in Great Britain, 
and in the same year the Department was taken over 
entirely by the College, the original guarantors, with 
certain changes, continuing to act as an Advisory 
Committee, Dr, James A. Bowie succeeded Mr. 




Dempster' Smitli m director in 1926 and was followed 
in turn, by Dr. K. O. .Ftuieion in 193L Research at 
present .in progress inclitfles scientific itmnagement in 
textile mills, bii<ig«dary works organisation 

with special reference to r*ngiiiCMTiiig industries and ‘ 
administration and organisation of transport enter- 
prises. Experiments luu’c mmle with the ‘ease 

method* of mstniclioii, and the full-time courses 
include weekly study visits to factories, ollloes and 
business enterpristw. 

Schools of tlu? largest size to bo found, m is 
well known, in American <*ities. A rc^eeiit monograph 
on the elimination of viny small schools (Bull. Ko. 3, 
1934, of the Office of 3‘Mii cation) reveals the sur- 
prising facts that in the United States more than 
7,000 State schools have not more than five pupils 
each and 1,000 have only one or tw^o. Moreover, 
in some States the number of such very small schools 
tends to increase with the substitution of larger 
farms for smaller and rural tiepopulation. At a time 
when school costs are bearing heavily on reduced 
revenues, the expensiveness of maintaining these 
diminatH’’e units is directing attention to various 
schemes for eliminating them. Consolidation into 
larger units of the ordinary type is among many 
communities iinpra(*ti<'uhle bcaaiusf? transportation 
facilities cannot be provided. C ^onHidernble interest 
has in recent years been aroustHl by the use of postal 
tuition for secondary eflucation, aiid the question 
has now been raise<i whether sueh fM)rr»\spond4‘nc6 
lessons might nt)t with utivaiitage replace many of 
'the excessively small and costly rural schools, 
Australian and (.’anadian put)lie .sfiaiel administrators 
are well satisfied with the residts of priuiary c‘ducation 
by correspondtuieo und(T schenu's wdu<‘h have been 
in operation for some fifteen years in Australia and 
British Columbia and st*\'en years iii Alberta, Sas- 
katchewan and Manit(:>ba. A eom|)reheusive account 
of the Australian schemers -was ]nibIish(Ml in 1931 by 
Melboiune University Prt\ss in association with 
Messrs. Macmillan and Co.. Ltd. Thi^ author. Dr. 
K. S. Ciimiingliam, wliile admilting that children so 
taught miss some valuable^ social experiences, was 
impressed by the compensating atlvaiitages accruing 
from the intellectual imlependence fostered in them 
through having to tackle their V'ork wuthout the 
■ present aid of a teacher. 


Science News a Century Ago 

The Association of German Naturalists 

Writing from Bonn on Stqdeinbm’ 28, 1835, to ’f 
Aihmomm about tho Gmmau Hoffiefy ''Tier Naim’-' ' 
forscher und Aerzte” wliieh had just finished its 
meeting, a correspondent saiti : “The ju-ixvicdingsof this 
body must necessarily exdte an inenvising interest, . 
■when its offspring, tlui British Assoidation, has beem 
growing to its present colossal dimtaisionsuilthongh the 
subjects and discussions at these ^Meetings are less 
comprehensive than at the Associatioii, feeing confined 
to Natural History in its widest exttait. Anatomy and 
Chemistry. The results of both hat'o been ero^vned 
with a success little expected by those who projected 
them”. Among the most distinguished men of scicnee 
at Bonn were Von .Buch, Elle do Beaumont, Conatani 
Prevost, Alexandre and Adolphe Brongniart, Lift 
: Audouin, , Ritter, Jussieu, Ampere and Weber, 
British men of science inclmling Bucklain.I, L 
Homer, Greenough, Gregory and Turner. The 
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general meeting was held on September 18 ; the 
sectional meetings began on September 19. There 
were various expeditions, and during the last of 
these on September 26 Buckland and Von Buch were 
hurt in a carriage accident. 

Writing of the papers in the Sections, the corre- 
spondent of the Athenaeum said: “The Geological 
was, as usual, the most popular. The question of 
elevated craters relating to the much- disputed theory 
of Von Buch, was discussed at length, and somewhat 
hotly, the leading speakers being Elie de Beaumont, 
Lyell, Prevost and Von Buch himself.” Very beautiful 
drawings of Etna and Vesuvius were exhibited and 
described by Dr. Abich, of Brunswick, while among 
other topics discussed were Schmerling’s discoveries 
in the bone caverns of Liege, Van Hoff’s remarks 
on the footmarks in sandstones at Hildberghausen, 
and Buckland’s views on the Dino thorium and on 
the identification of certain beds south of Liege with 
the Silurian system of Murchison. 

“The disposition to conviviality which you noticed 
in the account of the Dublin Congress was not want- 
ing in Bonn ; in this respect the family likeness is 
most striking : eating and drinking, and giving of 
toasts, were by no means the least important occupa- 
tions of the day. . , . The last toast which was given 
at Bonn, was by Dr. Froriess, of Weimar, ‘The 
British Association and its former president. Dr. 
Buckland’, which was drunk with enthusiasm”. 


Littrow Observes Halley^s Comet 


Baily^s ^Account of Flamsteed” 


Ik astronomical circles in 1835, the publication of 
Baiiy’s “Account of Flamsteed” was regarded with 
an interest secondary only to that shown in Halley’s 
comet. Admiral W. H. Smyth (1788-1865) was among 
the early readers of the book, and on October 3, 1835, 
he wrote from Bedford to Mrs. Somerville : “How 
remarkable that the month of August this year should 
rattle Hailey’s name throughout the globe, in identity 
with ' an astonishing scientific triumph, and that in 
the self-same month the letters of Flamsteed should 
have appeared ! How, I wish someone would give us 
a life' of Newton, with .all the interesting documents 
that exist of his labours ! Till such appears, Flam- 
steed’s statements, though bearing strong internal 
evidence of truth, are ex-parte, and it is evident his 
anxiety made him prone to impute motives which 
he could not prove. The book is painfully interesting, 
■but except in all that relates to the personal character ■ 
of Flamsteed, I could almost have wished the docu- 
ments had been destroyed. People of judgment well 
know that men without faults are monsters, but 
vulgar minds delight in seeing the standard of human, 
excellence lowered”. 


Societies and Academies 


Ok October 17, 1835, The Times published the 
following note : “Vienna, Oct. 3. This morning 
Halley’s Comet was perfectly visible to the naked 
eye as a star of the third magnitude, with scarcely any 
nebula about it. But seen through the telescope, 
it looked like an extensive nebula, the largest dia- 
meter of which was about 15 minutes, or half the 
diameter of the sun, with a very bright pretty 
scintillating nucleus, but still without any considerable 
tail, ... As the light of the comet has so much 
increased within a few days, we may expect that it 
will be a very fine object in the second half of October. 
C. L. Littrow.” 


Academy of Sciences^ August 5 ( (7.E. , 201 , 369—4 12). 
Louis du Broglie and Jeak Louis Destouches : 
The theorem of Kcenig in wave mechanics. Charles 
Nicolle and J. Laigbet ; Vaccination against 
exanthematic typhus by the living typhus bacillus, 
dried and coated. Hekbi Lagatu and Louis 
Maume : Variations of the physiological ratios in 
correlation with the disease of ‘wild fire’ in the tobacco 
leaf. Chemical differences are disclosed by the 
analysis of the healthy and diseased leaves, the 
alteration in the potash to nitrogen ratio being 
particularly marked. It is not yet clear whether 
the changes in the ratios are a cause, or a symptom, 
of the disease. Svek Culdbebg : The formuise of 
recurrence of the semi -invariants of Bernoulli’s law 
and of Pascal’s law with n variables. Cokstaktin 
Popovici : The periodic solutions of S. Chapman’s 
equation. C. Bouriok : The ultra-convergence of 
integral series. Reke Betel : Bemarks on detona- 
tion in Diesel motors. The phenomenon has been 
studied using the Serruys optical manograph with 
small inertia, and, from the results, suggestions for 
avoiding detonation are deduced. It would appear 
that the presence of light products arising from 
cracking the fuel is the cause of detonation. Miboslav 
NiiKADOViTCH : The characteristics of certain rigid 
biplane cells of infinite spread. Bbkjamik Cure- 
wiTCH : A method for the study of magneto -strictive 
vibrations. Pierre Meskage : The molecular 
emission spectra of some metallic salts. The spectra 
of the chlorides of iron, chromium and cobalt. 
Aktokik Akdakt, Pierre Lambert and Jeak 
Lecomte : The diffusion spectra (Baman effect) and 
infra-red absorption spectra of saturated fatty 
alcohols and ethylene hydrocarbons. The Baman 
spectrum gives a characteristic line with the double 
bond : the infra-red spectrum gives two lines 
characterising the tertiary alcohol function. The 
two methods together distinguish between successive 
homologues and isomers. Maurice Bokzel : The 
deformations accompanying the thermal treatments 
of cold -hardened metals . Georges Abditti : The 
autoxidation of normal hexadecane. Study of the 
oxidation of the liquid hydrocarbon at varying 
temperatures. For all the temperatures studied, the 
commencement of oxidation is accompanied by pro- 
duction of carbon monoxide in predominating 
amounts. More oxygen is used than can be accounted 
for in the gases produced. Hekri Lokgchambok : 
The structure of the Cevennes in the region defined 
by the Largenti5re sheet on the scale of 1/80,000. 
B. Choubert : The Cretaceous formations of the 
coastal zone of Gabon. Jacques Flakdrik : Some 
features of the middle Eocene Algerian palseo- 
geography. A. Charles Hollakdb : The structure 
of the nucleus and its constituents : their homologa- 
tion with the nucleosomes of the Schizophytes 
(Bacteriacese and Cyanopliycese ) . Hekbi Colik and 
Mlle. Akdbjse Chaudik : The diastatie hydrolysis, 
in situ, of the intercellular cement. Emile Mill gb : 
The constitution and descent of the polycarpic strains 
of Triticum vulgare. Nicolas Metalkikoee : The 
bactericidal power of water submitted to the com- 
bined action of metallic silver and a continuous 
electric current. The passage of a continuous electric 
current, 0*3-4 milliamperes under 1*5-4 *5 volts, with 
a metallic silver anode, confers strong bactericidal 
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Organisation of Agricultural Research 


S TATE assistance to agricultural research in As to planning, it was for that purpose the 
Great Britain began with the Development Research Council was set up ; it surveys the 
Act of 1909, and in accordance with the principle whole field, it reviews the work of each Institute, 
of that Act, the finance of the schemes then and though that Institute may be financed by 
initiated remained with the Development Com- the Development Commission and administered 
mission, while the administration rested with the by the Ministry of Agriculture, it would scarcely 
departments of agriculture, until in 1930 the be able to ignore the recommendations or criticism 
Agricultural Research Council was set up. This of the Council. As the writer in Planning admits, 
council, though equally under the Privy Council, the cumbrous organisation is being made to work, 
has not quite the same status as its parallel bodies, and so it will remain until there comes along some 
the Department of Scientific and Industrial Government willing to spare some of its precious 
Research and the Medical Research Council, both Time’ in order to secure order and logic in its 
of which administer directly the whole of the machinery of administration, 
funds available from the Treasury for research The article also discusses the failure to obtain 
in their subjects. It would be difficult to explain any substantial addition to the funds for research 
to a foreigner the curious machinery which now from the farming community, but that is inevitable 
prevails for the purpose of making grants, involving because of the way the industry is split up into 
as it does the Research Council, the Development small units of production. The Marketing Boards 
Commission, the two departments of agriculture do possess powers of making a levy on their very 
in England and Scotland, and finally the Treasury, considerable turnover that would raise ample 
A recent Mtide in Planning is very insistent funds for research, without imposing any per- 
on simplification, on the ground that all these ceptible burden upon the individual, but the 
separate strands of red tape not only result in awkward administrative question of reconciling 
delay in the consideration of applications for the responsibihty of the Council for the direction 
grants, but also are obstacles to the proper planning of research with the power of the purse possessed 
of agricultural research. Of course, no one would by the Marketing Boards is still unsettled, 
devise such an organisation de novo; it grew by The most weighty criticism of Planning 
stages, its excuse is the dread all Governments article is directed against the indifferent scale of 
have of legislation, its justification is the necessity salaries prevailing in the research institutes, 
of maintaining continiiGus touch between the which it is alleged are failing to attract men of 
research workers and the agricultural departments, initiative and high mental capacity. But as the 
bhe administration of which should be guided by head of one of our universities has pointed out, 
bhe conclusions reached by research. It may be only a small fraction of the men who graduate 
ioubted whether delays are greater than in any each year are really of the first grade, a fraction 
)ther dealings with a Government department, well below the demand that is inade upon the 
Speed of action is the attribute only of an auto- universities by the various services, business and 
?racy, and of an autocracy on a small enough scale professions. When, however, all allowance is 
;o allow of immediate access to the autocrat. made for this and for the fact that research 
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offers a sheltered career with art attraction of its 
own, irrespective of income, there is undoubtedly 
much dissatisfaction among the agricultural research 
workers, a small body not more than five hundred 
in all, a largo proportion of whom are not estab- 
lished. There is need for an unbiased ret^iew of 
the situation, and this is presumably within the 
reference of the Research Council, Agricultural 
research workers do need favourable terms, for 
they have few outlets for escape into well-paid 
business. It is precisely this alternative which 
renders recruiting for research in veterinary 
medicine so difficult in the veterinary profession ; 
the great increase in administrative appointments 
of recent years has offered to any graduate 
of quality prospects much superior to those the 
research institutes can offer. 

We doubt if the suggestion that the Research 
Council itself ought to appoint super-directors of 
its own for each group of subjects is helpful. The 
man in charge of a research station, the man who 
is immersed in the subject, may be guided and 
may benefit from the critical examination of his 
work by men of qualitj^ in the cognate pure 
sciences, but he cannot be made to work to order 
or forgo his responsibility. If one believes in 
research, one must trust the research worker’s 
personality. The practical outcome of such a 
plan would be to withdraw the few outstanding 
men of originality from the active prosecution of 
research into administration. 

The real function of the Research Council is not 
to control research nor to manage the research 
workers ; it is to survey the field as a whole and 
to think out priorities, and to bring an enlightened 


judgment to bear upon the many proposals put be- ^ 
fore the CounoiL It lias to decide whether the pos- J 
sibilities offered by the project' are of the order of I 
probabilities, and how far the pursuit of pure 
knowledge has an economic justification. Some- 
times it will see a neglected opportunity, some- 
times it must override a director in the interests 
of a more comprehensive organisation, sometimes 
it must advise, a director that an investigation is 
becoming a routine, a blind alley. But ultimately 
it has to recognise that research is the product of • 
the imagination,' and ins,ight of .individuals ; 
highest wisdom is to back the right horse. 

Finally, the writer in Planning directs attention 
to the weakness of the organisation for getting 
the results of research passed, over to, the fanner 
and translated into action. It is a que.stion which 
troubles the agricultural administration in every 
country, and particularly obsesses the public 
men concerned ' with agriculture. The inherent 
difficulty lies in the fact that agricultural pro- 
duction is split up among a number of relatively 
weak units, limited by lack of capital and person- 
ality . In a gri culture tliere are no great corporations 
the resources of which enable them to take a long 
view about the adoption of a new process. The 
educational service which is i.ii direct contact with ■ 
farmers is outs,ide the purview of the Research 
Council, and is doing excellent work. But the in- 
dustry will have to become organised before it can 
reap the full harvest of research ; as the Marketing 
Boards gain experience, they wdll be able to press 
upon the producers, their members, the improved 
methods that .are the outcome of investigation 
and knowledge. 


Study of Crystal Structure 


A Study of Crystal Structure and its Appli- 
cations 

By Prof. Wheeler P. Davey. (International Series 
in Physics.) Pp, xi-f 695, (New York and London : 
McGraw-Hill Book Co., Inc., 1934.) 45^. net. 

A fter a rather quiescent period, the study 
- of crystals sprang into great activity as 
soon as it was discovered that crystalline materials 
could be used as three dimensional gratings for 
radiation of the wave-lengths of X-rays. The 
earlier work of crystallographers on the theory of 
space groups was presented in forms more useful 


for the new developments by Wyckhoff and by 
Astbury and Yardley. ' The Lane and Bragg 
methods, and the pow^der photographic method, 
were employed in the^ anatysis of the internal, 
structures of t.he simpler substances, and the; 
subject advanced at a rapid rate. 

As the substances examined increased in . com- ' 
plexity, hibre data had to be obtained, to pe.rmit of 
.the deduction of their structures . Botatio.n and oscil- 
lation photographic methods were developed, special 
types of camera de.signed , and , much ingenuity 
displayed in devising reasonably quick graphical 
'methods of interpreting the,, .photographs ; as 
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■examples, may be quoted, on the practical side, the 
Weissenberg camera, and, on the theorefical side, 
the conception of the reciprocal lattice. 

The extension, of our knowledge of atomic 
structure factors enabled considerations of the 
intensities of the reflected beams to add their full 
quota towards structure determination. The 
Tourier analysis method, first suggested by W. H. 
Bragg, was developed by many investigators and, 
in the hands of W. L. Bragg and his school, 
formed the basis of the determination of the 
structures of the complex sflicate groups. All 
these problems , are dealt with by W. P. Davey 
in the first half of this book. In view of the 
increasing importance of intensity measurement, 
however, it would have been appropriate, perhaps, 
to find room for some reference to improvements 
in intensity determinations of photographically 
recorded reflections. 

If enough were known concerning the funda- 
mental properties of matter, it ought to be possible 
to calculate the physical and chemical properties 
of crystalline materials, and in illustration the 
author considers the refraction of light by crystals, 
and more particularly W. L. Bragg’s calculation 
of the optical constants of calcite and aragonite. 

Atomic sizes, lattice energies, diffraction by 


amorphous materials, poly crystalline texture and 
solid solutions, all find their places in the text, 
but liquid crystals and fibre structures might have 
received more detailed consideration. 

Of particular interest at the moment is the 
study of the imperfections of real crystals, that 
is, their deviations from ideal lattices. This 
involves much more than X-ray observations 
alone and, quite justifiably, a whole chapter has 
been devoted to this subject. It is unfortunate, 
however, that the chapter deals so fully with 
Zwicky’s secondary lattices, a conception which 
is now generally considered to be built upon a 
rather unsafe foundation, while other hypotheses 
receive scant mention. 

The volume concludes with four appendixes, of 
which the first gives a limited account of apparatus 
for the production of X-rays, the second deals 
with charts for use in the interpretation of powder 
photographs and the third records space group 
tables. The author disclaims any use for the 
Hermann Mauguin symbols, but, after devoting 
three pages to their reproduction, it seems a pity 
that he does not give a word in explanation of 
the individual symbols the various combinations 
of which form the complete space group notation. 

E. E. Gibbs. 


Herpetology: Popular and Systematic 


(i) Reptiles of the World: 
the Crocodilians, Lizards, Snakes, Turtles and 
Tortoises of the Eastern and Western Hemispheres. 
By Br. Eaymond L. Ditmars. : New revised 
edition. Pp. xx+321+90 plates. (London : John 
Lane, The Bodley Head, Ltd., 1933.) 18,s. net. 

:|2) A Monograph of the Frogs of the Family 
Microhylidae 

By H. W. Parker. Pp. viii-f208, (London': 
■British Museum (Natural History), 1934.) 155. 

(1) ^ T~^HIS well-known book has long been 
recognised as a standard work on 
•^.1 reptile life, and the several reprints which have 
, appeared since its first publication in 1910 testify 
to its wide . popularity and usefulness. Tn tho 
preface of the revised edition, the author once 
more expresses the hope that the book will be 
'*every where in accord with the latest results of 
the scientific study of the subject”. However, the 
new edition contains very little new information, 
and recent herpetological literature is not well 
covered. Thus, in treating of the Opisthoglyph 
^ snakes, the author speaks, of ‘'the absence of 


records to show what their venom is capable of 
doing”, though Pitzsimons (1919) has recorded 
the potency of Boomslang venom. Besides being 
dangerously poisonous to man, this is a familiar 
and abundant South African species which might 
well have been mentioned here. 

It is a source of disappointment to find that 
the author’s expeiiences in the field, and his uiiic|iie 
observations on the feeding, care and treatment 
of reptiles in captivity duiing the twenty-three 
years since the first edition appeared, have not 
found a place in the new edition of his work. 
While the nomenclature has been brought up to 
date, the revision is unfortunately inconsistent ; 
it will be misleading to readers unfamiliar witli 
the subject to see the same genus mentioned 
within a few lines of print under the two iiaiiies 
Glaucoma and LeptotypMojps, while the largest 
genus of skulks is inconsistently referred to a.s 
Lygosoma and Leiolopisma in different parts of 
the book. 

Misprints appear to be few : the foliowiou' 
should be rectified in the next edition : “comic'af . 
p., 29 (conical) ; "Abamidae”, p. 33 (Agamida* . 
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The reviBion might weU hare been extended to cor 
„ -j? Avnressions (snob as tha 



ness, andhe is .^ 0 ^’ fm “dived”). 

S Setoor-hLE -V ’“t 

normally has an ecological rather than a ge 

graphical significance, is incorrectly nsed fo 

^^BeferS^to ParaUelism of 
genera in the Old World Agamidae and t^® 

World Iguanidae, we do not agree ^ _ 

author’s statement “This in no way ^ 

It is significant that many of the 

unrelated lizards resemble one another, not on y 
Toi^td appearance, but also in habits and 

habitat, and this 

tliA arboreal Agama atncollis and Uramscoaon 
SL the desert dwelling Ifolocli and Phryv^soma 
and tS cursorial Lioleg^is and Dipsosaun^^ 
urohably the result of adaptation to a similar 
mode of life. It would be interesting to have 
SSle evidence » ye‘ Uoki,^) 

Suet Uere repeated, tUt the l.tera, skm-flap. 
of the gecko PtycJiozoon Umalocefhalum 
1 animal in paUute-like 
to make long, scahng leaps from tree to tree . 
One fonction of these flaps is certainly cryptm, 
in that they tend to eliminate the gecko s shado , 
and thus add to the effectiveness of its resemblance 

to lichen-covered bark. aa*., 

The shortening of the book by some Mty pag 
is a doubtful improvement, for it has been made 
at the expense of the bold type which 
the earlier edition, and which is here replaced by 
smaller and less clear prmt. A fine study of 
Varan-m komodoensis appears on the frontispiece 
otherwise the iUustrations are the same, and the 
steep-angle photograph of Natrix nainx reappears 
■p“ideiJo„ llate 38. The ptatee bnv, no, 
been conveniently ooUeoted at ^ ‘J* 

volume, and the printers’ rendering of the author s 
many excellent photographs on a better quahty 
paper is a distinct improvement on earlier 

editions. ■ . . ■' 

(2) In making this much-needed revision, now 

published as “A Monograph of the Frogs of the 
Family Microhyhdae”, Mr. H. W Parker has 
successfully accomplished a difficult task. ^ The 
work has evidently been prepared wrth great care 
and it comes weU up to the high standard which 
one associates with publications sponsored bjrthe 
trustees of the British Museum. Embodymg^us 
it does the latest ideas on the classification onhis 
moup of frogs, it will be welcomed by students of 
topetology for it represents the first compile 
llLnt of the family written in Enghsh since the 


publication in J^^^ 5 ° 5 :rmhi^"lafientia’’. which 
less than one of the s.te.ies 

of the family known to-day. 

During the past fifty years, v.u 1 - • 

classification have been j 

rendered in turn 

fresh ""mateS Earlier classifications ^ wei 
found fo"be'\mrelkble 

S^affiSrhas had access to ample matenal 
c^mpSing the large majority of 
aThis dassification of the group will be the 
more valuable on that account. _ 

The introductory section ^P.P' ^ 
a historical resum6 of the famih . U • ■ 
by rStoHoi ncoom.t ot the etoveter. nn,, . ly 
Steologiool, to ,hioh tanononm. ■'"P'"';",'.' , J 
attaelied Tli© larval stages {known in icldni . 
?rtecies) are considered in their bearing upjn 
a natural classification of the group. 
families are now recogmsed-an 
which expresses the inter-relationships ot < ‘® " 

ous genera, and which, the author tefis us, has the 
merit of according with the facts ot ^ 

well as of morphology”. The present Attribution 
of the family is discussed m relation to its past 
distribution in time and space, of wlucli, in t it 
^tire absence of fossUs, our knowledge^ must 
largely rest upon a foundation of conjectuie 
rather than of fact. 

The second and main section of the vmrk 
(pp, 19-200) contains the systematic aecoimt ot 
the 184 species, which are assembled intt^ 

three genera. Under each of the latter, tlio author 

gives a list of references— the type spei-ic.s Ixung ^ 
designated— a definition of the genus, and a ' 
synopsis of the contained species. Forcuch .spc'cies, 
there is a synonymy referring to all the more 
important papers, the locahty of the type spcciuu'n 
being given. Following the description, there is a 
statement of the known distribution, ami a. list 
of the specimens (in all, more than l.tffiU) aidually 
examined by the author, with particulars as to 
source, date, sex, locality, and the collector s 
name where this has been, traced. A.niimbci oi 
clear original text figures and a very complete y 
index add materially to the usefulness of this well- i, 

arranged and well-printed volume. 

■ To the systematic herpetologist Mr. Parker's ^ 

, . work will be indispensable : but it is to be hoped : ^ 
4hat the book-— providing.. as it does an excellent 
and .trustworthy means for identification -will ; 
also stimulate . a .wider interest in this large but y., 
; obscure' group of ..frogs, .the habits .and 
histories of which are little known. 
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Vitamin B in the Diet of Man 


The Vitamin B Requirement ■ of Man 
By Prof. George R, CWgilL (Published for the 
Institute of Human Relations.) ' Pp. s:ix -4-261+4 
plates. (New Haven, Conn. : Yale University 
Press ; London : Oxford University Press, 1934.) 
18^. net. 

^T^HE title of this book is so intriguing that all 
who are interested in nutrition will wish to 
know how the author has arrived at such a definite 
assertion, especially in view of the fact that man’s 
requirement for vitamin B cannot be studied by 
direct experimentation. 

Dr. Oowgill has attempted the problem in- 
directly. He has ascertained the minimum vitamin 
B requirement of different species of animals (rat, 
mouse, pigeon, dog) in terms of a special yeast 
preparation, using animals of widely different 
weights. His data pointed to the minimum 
vitamin B requirement being related to some power 
of the body weight. By trying various values for 
this power, he found that the figures agreed with 
the expression vit. B = K x IPt.®/®, and that 
there was a factor common to all the species. 
Bringing into account the maximum normal size 
of the different animals, the expression became 

W 

vit. B = 4'9 X X yp and it agreed 

^ max. 

remarkably with the experimental figures. As 
ipo.ee 1^0 taken to indicate metabolism, since 
basal metabolic rate and body surface are functions 
of the 2/3 power of the body weight, and as from 
food intake figures Calories = 1 *5 x the 

^ Cal. W 

expression becomes vit. B = 4*9 x ’Y.y x ^ 

Since ^ constant, the formula reduces 

to vit./Gal. = K X W. For man, taking 115 kgm. 
as the maximum weight, the formula is vit./Cal. = 

.. ^ X If , or 0*0000284 If. The vitamin is 
115,000 , , 

taken in milligrams of the special preparation and 
the weight in grams. It should be noted, though 
not mentioned by Cowgill, that a vitamin/carbo- 
hydrate ratio was suggested by Random and 
Simonnet and a vitamin/Calorief atio by Plimmer, 
Rosedale and Raymond, who considered that it 
should have a constant minimal numerical value. 

By plotting vit./Cal. ratios as ordinate against 
weight as abscissa and using the line given by 
the maximum weight of 115 kgm., a series of 
ratios are given for different body weights. 
Reference to the chart shows the vit./CaL ratios 
of 1*25, 1-50, 1*75, 2 *00 corresponding to weights 


40, 50, 60, 70 kgm. respectively. The minimum 
ratio for a man of 70 kgm. is thus 2*00. Figures 
near the line are border-line, figures above show 
sufficiency and helow too little vitamin B. 

To check the accuracy of the vit./Cal. ratio, 
Prof. Cowgill has collected together the diets of 
peoples in various parts of the world w^hich did 
and did not give rise to beriberi. Beriberi is due 
to a deficiency of vitamin B in the diet. These 
diets have been evaluated for their vitamin B 
content in terms of the special yeast preparation. 
Foodstuffs had been tested by other workers, 
some of which had been tried by all the workers 
and also by Cowgill. It was thus possible to cal- 
culate all the figures on the same unit. A useful 
table of these values is given, and it is possible to 
recalculate the figures in terms of other units, or 
the international unit, as a table is shown giv^ing 
the approximate equivalents of the various units. 
The vit./Cal. ratio of any diet could thus be 
determined. 

The diets of the sufferers from beriberi had 
vit./Cal. ratios of 1 *74, 1 -96 to 2-18, 1 *35 and lower 
values. Diets on which beriberi did not appear 
had the corresponding ratios of 2-18, 2*26 to 2-46, 
1*97, 2*96. These figures agree closely with those 
shown on the chart. Occasionally there were 
discrepancies, but on referring to the weight it 
was found that the weights of the individuals were 
either above or below the chart line. An examina- 
tion of a series of diets consumed in the United 
States showed the vit./Cal. ratios of 2*01-3*39. 
The value of 2*05 is regarded as borderline for a 
man of 60-70 kgm. 

Though many workers will not agree with 
Cowgill’s method of trying to fix- a vitamin B- 
Calorie ratio as a means of determining the 
vitamin B requirement of man, yet it must be 
granted that an analysis of the diets leading to, 
or preventing, beriberi for their vitamin B content 
is an essential step. The book gives further details 
of the occurrence of beriberi since the date of 
Vedder’s book, the diets of the peoples in the beri- 
beri districts and other useful information. A 
chapter is devoted to other clinical conditions 
associated with lack of vitamin B. It is hoped that 
the attention of physicians be directed to the 
importance of vitamin B to health. It is not 
correct to believe that there is plenty of vitamin B 
in the ordinary diet and dismiss it from considera- 
tion. The vitarain/Calorie ratio should be checked 
in nases of enlarged 'heart, bradycardia and dis- 
orders of the digestive track 
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Biochemical Progress 


Anaual Review of Biochemistry 
Edited Iby James Murray Luck. Vol. 4, Pp. vii + 
639. (Stanford University, Calif. : Annual Review 
of Biochemistry, Ltd., 1935.) 5 dollars. 

T he three previous volumes of these reviews 
have proved of so much value to biochemists 
that the form of their continuation is a matter of 
general interest. In no branch of science is there a 
greater flood of published work, more need of 
analysis and a better chance of an unexpected dis- 
covery illuminating further progress. The subject 
is essentially fluid, and reviews under stereotyped 
headings may easily become sterile. Hence the 
editors have encouraged the policy of analysis of 
selected papers chosen on account of their intrinsic 
importance and significance. It is for the reviewers 
and the readers of reviews to co-operate, the 
former by selecting and the latter by suggesting 
subjects which are ripe for comment. 

It should be remarked that the three trial years 
being completed, the enterprise of editing and 
publishing the “Review” becomes one and the 
same, and is established as a non-profit earning 
corporation. It is appropriate to hope that it will 
receive a generous measure of support from the 
ever-growing number of British biochemists. 

Turning to the recognition of fields of immediate 
interest, this volume includes reviews on choline and 
allied compounds by Gaddum, the biochemistry 
of malignant diseases by Holmes, plant hormones 
Thimann. In all, there are twenty-seven 
reviews by an international assembly of authors. 

Enzymes are a subject in which there is annual 
progress ; this time it is reported by J. B. Summer 
that six enzymes and two zymogens have been 
isolated in the crystalline state. Enzyme chemistry, 
is becoming more or less identified with protein 
chemistry, and we are perhaps on the road to clear 
up some of the facts relating to the higher mole- 
cular, state of proteins. 

The domain of carbohydrates is likevdse never 
without new problems and new discoveries ; it is 
handled by the sympathetic pen of Sir James 
Irvine, who confines his summary to the more 
purely chemical developments, leaving for the 
moment the striking observations connecting 
polysaccharides with immunological reactions. The 
synthesis and constitution of ascorbic acid is 
perhaps enough for one year, but there is much 
else to chronicle. 

As to the proteins and their constituent amino 
acids dealt with by Edwin J. Cohn, it is noteworthy 
that progress owes much to physical measure- 


ments, particularly X-ray <liffraetion Btiidies 
which reveal both the clistaiic'es heiwiHm carbon 
atoms in the chain, and iiirther. the relations 
between atomic groupings in th(‘ |K^pti«le and 
hydrocarbon chains and iiiueli else besides. This 
veiy important review seeks to set forth principles 
in terms of which a complete description of 
behaviour may ultima-teiy emerge. 

The sulphur compounds, reviewed l)y Howard 
B. Lewis, retain their interest, particularly gluta- 
thione vdth its role as activator or eo-enzyme for 
enzyme activity. The evidence for, and against, the 
view- that the sulphydryl group Is a specitic* 
stimulus for growth is summarised : it api;>earrt to 
be a promising line of research. 

Plant pigments a-ro summarised by R. Kiihn, 
who has contributed so much to their eliicddatioii. 
He -desiTibes the carotenes with their established 
formuhe, and shows how the ttlcuA^age (»f the c*arbon 
skeleton of a earotinoid with forty carbon atoms 
yields in theory other natural procliK'ts, 
structure of which depends on the point of ckaivagca 
Pour natural pigments are now' recognised as |)ro- 
vitamin A. The flavins first obtained from milk liaAi'3 
been characterised and synthesised ; as much pig- 
ment has been made from 100 gm. of dioiethyI-4- 
amino-5-methylamino benzene as from 750,000 lit ri\s 
of milk. This shoves how advanced is the chemical 
technique of dealing with minute cpiaiitities. 

The elucidation of the moleciiiar strian-ure c»f 
the alkaloids, particularly inorphine and strycii- 
nine, is -one of the most difficadt ]ir(d>lefns wiiitii 
confronts the chemist. It is one in wirich In* will 
not admit defeat, and to solve it lie trii*s met hod 
after method of attack. The |)rogr('*ss is, therefore, 
steady rather than speetaciilar ; it is appropriat.ely 
summarised by R,obert Rol;)inson. 

A new subject for review is tlait of gr<nv1{i 
substances in plants, in part icular atixiu. (jf whidi 
.the structural formula has beeti estalilishcal. This 
field may be expected to yield reniarkahli^ residis 
in the not too distant future. 

Space will not permit of further specific* Re- 
ference, but enough has been said to indicate the 
utility of the annual review's and the amazing 
amount of work which is in progress. The chemist 
has been accused of war-promoting activities : 
such are as nought compared with the attempt>s 
to understand living tissues wdiicli are being made 
in a thousand and more laboratories, 

, ‘‘Farther,, deeper may you read,: ' 

.... Have,: .you >ight. for thiii^^ 

' ,. V c .. E. F. A. '. 
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Atomic Physics 

By Br. Max Born,. Authorised translation from the 
■German edition by Dr. John Dongall. Pp. xii+352. 
(London, Glasgow and Bombay : Blackie and Son, 

Ltd., ,1935.), ..175., 6d. net. , 

In 1933, Prof. Max Born published in German 
"^Modeme Physik”, ' which has given rise to the 
present English version by Dr. John Dougall. This 
book is, however, more than a mere translation, for 
it has been brought thoroughly up to date so as to 
include the discovery of new particles and their role 
in the constitution and disintegration 6f atomic 
nuclei. The author has included a clear account of 
his own views suggestiag a higher limit to the possible 
magnitude of an electromagnetic field, somewhat as 
the velocity of light appears in physics as the map- 
mum velocity of particles. In this way, Born retams 
Maxwell’s equations and the usual relation between 
energy and mass, and obtains for the size “ 
electron 2-28 X 10-“ cm. and for the absolute field 
9-18 X 10^^ E.s.u., but these values may be modified 
by the effect of spin, which, as he points out, liM not 
yk been satisfactorily dealt with as a real electro- 
magnetic angular momentum from the pomt of 
of his theory. Incidentally, there is on pap 46 and 
appendix vii an ingenious and simple derivation ot 

the Einstein formula E — . c a 

This hook gives a comprehensive review of modern 
atomic physios in 256 pages, while 
fomiul® are placed in 31 appendixes Pages) 
The author is careful to point out the limitations 
and defects of modern theories no less than to set 
forth their brilliant successes, while he attempts to 
erect signposts for guidance in future 

The relations between the two types of statistics 
and the symmetric and antisymmetric wave forms a,re 
stated with exceptional clearness. The 
elusive character of modem views is sufficient y 
indicated. A wave packet should be almost evanescent, 
and yet it is possible to hold in the hand a large 
pitchblende crystal and to state it has remamed 
almost in its present form for 1,400 million years. 
The microscopic universe is as mdetermmate as an 
animal in the Zoo, when you do not 
caee it may be, and, if found, the animal dashp off 

Slide as soon as you try andlookatit. 

however, it leaves a trail, sometimes flajies ^1^^ • 

By MaSa Jolmson. PP- --+306, (Honolulu: 

Paradise of the Pacific Press, 1936.) 6 doUars. 

THE pineapple industey of Hawaii has been bndt 

’“'irof taSf o/'S' -sSih o:yW 

of ae 2,1 

,hoo«»d 0 Mm«l fnit »ero Poxf"”! ^ ijo ^ 
by 1913 the production had risen f ^^Jo 

Tf lias now reached the en6rmous total of 12,00U,UUU 
oases, or about 300 , 000,000 marketable fruit per 

"^^916 cultivation was confined to the uplands 
as Nants grown on the lower lands suffered from what 


was known as ‘pineapple yellows’. The discovery by 
the author that this was due to lack of available 
iron in the soil, and that the disease could be cured 
by spraying with iron sulphate, meant an immediate 
and rapid expansion of the area under pineapples. 
Other ailments from which the crop suffered have 
been investigated and largely controlled. ^ ; 

The author of this book, and other technical 
workers, have been mainly responsible for the 
maintenance and development of this industry, and 
there can scarcely be anyone more competent to 
write a study which deals so admirably with ail 
aspects of cultivation of this crop and which descnbes 
in detail the methods adopted to control disease. 
The hook closes with an account of the marketing 
of both the fresh and the preserved fruit. 

This work not only deals with the pineapple in 
Hawaii hut also summarises the experience gamed 
in other countries, many of which have been visited 
by the author in his search for loiowledge of the crop. 


Mid-Ice: the Story of the Wegener Expedition to 

Greenland , . L • ^ 

By Johannes Georgi. Translation (revised and 

supplemented by the Author) by H H. Lyon. Pp. 
xiv+247 4-24 plates. (London: Kegan Paul and 

Co., Ltd., 1934.) 12s. 6i. net. 

The Wegener expedition to Greenland in 1930 
planned to maintain a meteorological obsOTvatory on 
the ice sheet in the heart of the country. The volume 
before us is the story of how this task was achieved 
Transport from the coast, some two hundred^ and 
fifty miles away, broke down, but the work at the 
central station was not interrupted although the 
party, and at times Dr. Georgi alone, lived in a hole 
hi tto ice. They had food, but little else. Here in 
diary form is the frank record of life under those 
dreary conditions. Wegener himself lost his lif® 
a iomney to the coast ; but the expedition has 
important results. Few of these, however, are given 
in this general volume, which has its interest chiefly 
in showing what man can endure in the cause of 
scientific discovery. 

China’s Geographic Foundations: a Survey of the 

Land and its Peoples ,xrAW York 

By Dr. G. B. Cressey. Pp. xvii+436. (New Tork 

and London : McGraw-Hill Book Co., Inc., •) 

245. net. 

The author Imows China from end to end, 
produced a valuable book, which should be studied 
by every student of geography, bo much that is 

wHtten on China is solely political and supeificu I , 
but this study strikes down to basic physical condi- 
tffils and from position, relief, soil and climate 
Sds up an explanation of Chinese life and activities 
Probleni of climate and their relation to a^-icultu e 
are especially well treated. Manchuria and the outer 
dependencies of China are mcluded. Them aie 
nimierous clear maps, many excellent 

and copious bibliographies, Tnd 

ceeded in wilting geo^phy without dullness, and 

given a survey of lasting value. 
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Centenary ' of ' the Landing of Charles Darwin on the 

Galapagos Islands 


C HARLES DARWIN landed. on the Galapagos 
Islands on September 16, 1885, and spent 
about five weeks observing and collecting in the 
archipelago. His observations, especially on the 
differences presented by the finches, and the giant 
tortoises found on the different islands, provided 
the basis for the new line of thought which resulted 
in the hypothesis of the ''Origin of Species'’. 

The committee of Section D (Zoology) of the 
British ilssociation arranged that the centenar}" 
of his landing should be commemorated by a 
series of communications occupying the afternoon 
meeting at Norwich on September 6. 

Sir Edward Poulton, in an opening addi'ess, 
reminded the audience that Darwin sailed in the 
Beagle in December, 1831, when he was not yet 
twenty-three years of age. Nearly four years later 
the ship reached the Galapagos Islands, and Darwin 
observed how every kind of animal, and particu- 
larly the finches and the giant tortoises, on each 
island differed slightly from those on the other 
islands. He realised that these observations, if 
well founded, "would undermine the stability of 
species” ; that, in fact, he must abandon the idea 
of the separate creation of species, though he was 
entirely unable to account for their origin. The 
solution of this problem became the great work of 
his life. 

Sir Edward Poulton divided the past .century 
of evolutionary thought into three periods. First 
came a time of inactivity for nearly everyone 
except Darwin, who began his first notebook 
on evolution in 1837. In the following year he 
read Malthus "On Population”, and "'in a sudden 
flash of insight” came the idea of natural selection 
as the great motive force of evolutionary progress, 
and on this he worked and pondered for twenty 
years. The second period opened in June 1858, 
when Darwin received Wallace’s letter and manu- 
script, yritten at Ternate, in the Moluccas, which 
showed that Wallace had reached an identical 
position. Their views were placed before the 
Linnean Society on July 8, and Darwin’s "Origin 
of Species” was published in the following year. 
The third period began with the rediscovery in 
1900 of the work of Mendel, at first supposed 
by many to be opposed to Darwinism, but which 
threw new light on inheritance, led to many 
new facts consistent with natural selection and 
solved the difficulty, which Darwin had felt to 
be the greatest of all — the supposed "swamping 
effect of intercrossing”. Sir Edward Poulton 


reaffirmed liis strong belief in tim valiu* of the 
theory of natural selection, 

Prof.-J. H. Ashwortii gave an lUTinmt of Gharles 
Darwin as a student in Edinburgh from Oetol>er, 
1825 until April, 1827. The soiirees of iiiforniatioii 
on this period were the minute book of tlie Pliiiiaii 
Society of Natural History of tlie University of 
Edinburgh, of which Darwin was a member 
during his second academic session, and a note- 
book begun by Darwin in Marcln 1827. Tlie minute 
book is of interest as showing the range of subjects 
discussed in the students’ natural history senaety 
in Edinburgh one luuidred years agtn atid as 
containing the record of .Darwin’s presentation 
to the Society on March 27, 1827 of his original 
observations on the *ova\ whieli in fatg; 

larvae, of the polyzoan Fludra and mi the ‘ovmn’ 
or egg-case of the marine lec^cli PimiiMeH/i wii/ri- 
cata. Darwin’s observati<ms on these two Bubjec*tH 
occupy four and a half pages in his tiofebcxjk, 
which- also containB notes on <itlier marine 
animals, which he collected in the Firth of Fort li 
and examined in Edinburgh. 

Prof. Ashworth referred to othcT papers found 
among Darwin’s Edinburgh notes, and to a few of 
Darwin’s : Mends, of whom tlie most important 
were Robert Grant, a very energetic collector and 
. investigator^ of sponges and other marine inverte- 
brates, who' left Edinburgh in 1827 to l>e the 
first professor of ■ zoology in Universit}' (.‘'ollege, 
London, and William I^Tacgillivra^y, assistant 
keeper, of the Natural Histriry Miisihuu the 
■'University of Edinburgh, who was well kricnvu for 
his- special knowledge of birds. Pn>f. Ashwortii 
.concluded that in .Etlinburgh Darwin laid tlu's 
foundation' of his knowledge of thc^ stieiire <d" 
natural history. 

■ Prof. G. D. Hale C^arpenter, who was askcnl to 
speak on. Darwin and entomology, pointed <nit 
.-that Darwin’s early interest in entomology was 
overshadowed in later years as other subjects 
became, more absorbing. He proceeded to refer 
-, to one aspect of entomology -which has been mucli 
aided by the principle of natural selection, iianicly, 
the study of the colorati.on of insects. Prof. 
Carpenter held that concealing coloration, warn- 
. ing- coloration and mimicry .could alt be accounted 
for .by natural ■ selection, and not by any other 
explanation which has yet been brought forward. 
Before Darwin’s day, conspicuousness could not 
. be' satisfactorily explained except by appeals to 
. anthropocentric ideas or terminology. 
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Prof. E. W. MacBride, said that if Darwin had 
produced „ no . other ' ' book than .'his Journal of 
researches during the Toyage round the world 
of H.M.S. Beagle, he would have shown himself 
to be one of the finest naturalists that ever lived, 
and Ms description in this work of the Galapagos 
Islands and of their fauna is a most masterly 
production. Prof. MacBride proceeded to refer 
to the giant tortoises, the lizards and the birds, 
and said that Darwin was at an utter loss to account 
for the prodigality of creative power which had 
resulted in the different islands having distinct 
species of tortoises and birds. Later Darwin 
applied his theory of natural selection to the 
explanation of the occurrence of the variety of 
species in the different islands. Prof. MacBride 
expressed Ms strong dissent from this explanation 
and from Sir Edward Poulton’s views, and 
concluded by stating that in Ms opinion the 
ultimate cause of difference in species is difference 
ill habits and in reaction. 

Mr. H. W. Parker recalled Darwin’s statement 
that the reptiles of the Galapagos gave “the most 
striking character to the zoology of these islands”. 
During the last century, the number of species 
of reptiles was found to be greater than Darwin 


An Early Stone Age 

R eference to the discovery of “Folsom 
points’ and to ‘Folsom man’ in the 
archaeological literature of the United States from 
time to time within the last decade has given rise 
to an expectation that it might be possible, within 
a comparatively short time, to construct some sure 
and certain foundation for the claim to a relatively 
high antiquity for early man in America, which 
has often been advanced, but never satisfactorily 
substantiated. Since the Folsom point was first 
recognised in 1927 as an early and specific stone 
age industry of North America, occurring on 
occasion in association with a presumedly early 
fauna, later discoveries and further study of its 
characteristics and distribution have given clearer 
defimtion to the archaeological problem and 
indicated the direction of intensive search for the 
geological and palaeontological data upon which 
the solution of the chronological problem ulti- 
mately .will depend. 

Passing reference has been made in the columns 
of Natxjbe from time to time to the discovery 
of evidence relating to Folsom man. Such evidence 
was by no means always such as to carry con- 
viction, nor did it give, although the ‘point’ itself 


had realised, but the increased knowledge empha- 
sises what he considered “by far the most remark- 
able feature in the natural history of this archi- 
pelago— that the different islands to a considerable 
extent are inhabited by a different set of beings”. 
Mr. Parker, in giving an account of the present 
distribution of the reptiles in the islands, stated 
that of the fourteen species of giant tortoises, 
three are probably extinct and most of the others 
exceedingly rare. The curious marine lizards 
{Amhlyrhynchus) and the land \izd.tdB {Conolophus) 
are also in grave danger of extermination. Man 
has been the principal destructive agent in .the 
past, but the future of all species, large and small, 
is jeopardised by the presence on the islands of 
introduced pigs, dogs, rats and cats which have 
run wild. That the remnants of the fauna are in 
imminent danger has been realised by the Govern- 
ment of Ecuador, which lias passed decrees 
proclaiming certain of the islands as ‘asilos 
reservados’, and also giving protection to all the 
interesting indigenous species throughout the 
archipelago. Mr. Parker urged that only inter- 
national co-operation could make this legislation 
effective, and that the British Association should 
initiate action to this end. 


Cultur? of America 

is sufficiently characteristic, any clear impression 
of a specific cultural phase. Such uncertainties, 
however, are now to a great extent removed by 
the recent examination and partial excavation by 
Frank H. H. Roberts, Jr., archseologist of the 
Bureau of American Ethnology, of a Folsom 
midden in a locality now particularised as the 
Lindenmeier Site, twenty-eight miles north of 
Fort Collins, in northern Colorado. His report* 
has not only made important and substantial 
additions to knowledge of the Folsom culture 
and technique, but it has also crystallised previous 
evidence and affords opportunity for review of 
the data relating to the Folsom culture as a whole. 

It may not be out of place to point out that, 
while it is now possible, thanks to Mr. Roberts’s 
new evidence, to form a fairly clear conception 
of the Folsom phase of culture, Folsom man is 
unknown. No human skeletal remains have been 
discovered in association with Folsom artefacts as 
yet.:.- . 

In the light of the evidence from the Lindenmeier 
Site, as will appear later, there is now justification 

♦ Folsom Complex ; Preliminary Beport on Investigations at 
the Lindenmeier Site in Northern. Colorado”. Smithsonian Mise. 

94, No, 4. 
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for speaking of a Tolsom culture ^ 

existence previously had been a matter of in- 
ference only, from the type of a single class of 
implement, and of which the picture even yet is 
not complete in detail. It is the culture of a 
hunting people closely associated with the bison. 

A concurrence of evidence, geological, palaeonto- 
logical and archaeological, points to the conclusion 
that not only does it represent an earlier phase 
in the American culturaT sequence than that of 
the ^Basket-Makers’ of the Pueblo area, hitherto 
regarded as the earliest to appear in the south- 
west, but also that in the instance of the Polsom 
implements a case for a quaternary dating has been 
made out with a closer approach to certainty’* than 
in any other culture of the American stone age. 

The Folsom point, the characteristic implement 
of the culture, is of a triangular, or rather leaf- 
shape, in which the greatest breadth lies between 
the tip and the middle point of the blade. In 
size, it varies from 17 mm. to 75 mm. in length, 
14 mm. to 32*5 mm. in breadth and 3 mm. to 
6 mm. in thickness. A variant form has rather a 
wider range in size. The material is varied, 
chalcedony, jasper, chert, quartzite, petrified wood, 
moss agate, geyserite (rare) and white sandstone, 
all being recorded. 

The indigenous inhabitants of North America 
have always been essentially a stone-using people. 
Even the native copper area of Lake Superior 
developed a chalcolithic rather than a true metal 
culture. Within living memory, stone implements 
continued to be made in California in full view 
of the railway track. In the course of their long 
history of stone using, the Indians developed many 
eccentric forms of implement, for which anthropo- 
logists, in default of a better understanding, have 
been content perforce to accept the designation 
"ceremoniar ; but of all the implements fashioned 
for practical use, probably none is more distinctive 
than the 'Folsom point’. Its peculiar characteristic 
is a longitudinal groove, or channel, running down 
the middle of the blade, which leaves a ridge on 
each side parallel with the edge. As the two faces 
of the typical implement are identical in form, this 
gives it in section the shape of a double concave. 
The sides are prolonged at the base to form wings, 
making the base a semi-circular gap or notch. 

The form of the point, obviously the tip of a 
projectile weapon, either arrow or spear, made it 
peculiarly liable to fracture. The vast majority 
of the implements of this type which have been 
found are broken, only the tip or the butt-end 
being found. The predominance of the butt-end 
on the Lindenmeier Site no doubt was due, as Mr. 
Roberts has suggested, to a practice of retrieving 
the shaft of the weapon and bringing it back to 
camp to fit a new point. The purpose of the 


remarkable ■ channel is unknown, although the 
groove in the' modem bayonet at oiiee 

an- analogy. - r i i 

A brief reference to the course oi researrli wliicli 

has led up to Mr. Roberta’s invest will not 
be out of place, especially as, in so far as ii. relates 
to the' question of diatribiition, it has u iM*ariiig 
on the interpretation of the evidence rchdiiig to 
the Folsom culture which needs further elucidation. 

As already mentioned, the s|>e(hfic charai'tcr ot 
the Folsom point ivas established in 1927 , Before 
that date,, and indeed so far hack as 1897, the 
peculiar features of the implement hail been noted ; 
but as the specimens were mostly surface fiiuls, 
their significance had not been appreciat(‘d. In 
1925, 'the attention of J. D. Figgins. director of 
the 'Colorado Museum of Natural History, wns 
directed to a bone deposit mi the upper siainvs 
of the Cimmaron Ri%Tr near Folsom, New Ih-xicH). 
Investigations in the following year brought 
light evidence- which seemed io ihnmnmtmU^ 
beymnd question the dcdinilo jissc^ciatimi ni stouts 
artefacts and an extinct bison. Aitdifioiial^ ‘point s' 
were found in 1927 by iuvt^stigators working on 
behalf of the Colorado Museum, and l)r. Barnum 
Brown of the Aineric^an AliiBeum of Natural 
History found one specimen still embcsideti in 
matrix ' between two of the ribs ot an animal 
skeleton, where it still remains on exhibition in 
the Colorado Museum. It was seen in siin by lh\ 
A.- V. Kidder, as well as by Mr, Roberts. It was 
then agreed that not. only could the association 

■ not be questioned, but also th.at the points wen-: 
totally different from the ordinary types of stone 

■ implement hitherto found in the south-west. 

In the following year (1928), joint opr*ni.1ioiis 
by the American Museum of Natural llisiniy and 
the -Colorado Museum under Dr. Bsirnuiii Brown 
.. and Br. Clark Wksler were inaih* iIh‘ orrasioii of 

■ an .informal conference of gecdogisis. pa layout o- 
logists . and arclueologista, who arrived al the 

.. generally accepted conclusion that tlie 'Folsom find 
indicated an earlier appearance for man in the 
.south-west than had hitlurto been allowed. Ft 

■ was under date of this year that the first aoi-'ornit 
of the. Folsom point appeared in Europe in an 
article by ,E. B. Renaud on the anti(|U!ty of man 
in North America in iyAnthropok)(ji(\ 38. 23--I-9. 
".Of later activity in the stiuly of tht' problem 

■' and search for further e\ddence, mention may he 
made of the work in New Mexico of E., B. .Howard, 
of ' the Pennsylvania University Museiiiii, and of 
Prof. E. B. Renaud, of the University of Denver, 
and his students in their arclneological survc}’* of 
-■ Colorado and Nebraska. The former has found 
. in a .cave in the Guadalupe Mountains in the soiitli- 
' eastern part of New Mexico a Folsom poiiit in 
conjunction with musk ox and an animal of the 
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musk ' OX, .group. : These ..occurred in ,a stratum 
imderlyiiig a level , containing Basket- ■ Maker 
'material. This find thus established definitely the 
priority .of the Folsom culture. At the same time, 
the musk ox being a cold-climate animal, it is 
generally considered to be evidence of the con- 
temporaneity of,. Folsom man with an Ice Age 
fauna. Further investigations by Mr. Howard 
near Clovis, Hew Mexico, also point to the co- 
existence of Folsom man and an extinct fauna ; 
but here the evidence is considered open to 
question, and until it has been published in fuller 
detail,, must be regarded as still suh judice. 

On the general question of the quaternary age 
of the Folsom implements and the associated 
extinct fauna, opinion is at present divided. While 
some would see in this association evidence for 
the existence of man in America in late Pleistocene 
times, others maintain that it points rather to a 
late survival of Ice-Age animals into recent 
periods, and that there is no evidence that man 
was actually present in America in the Ice Age. 

Of Prof. Renaud’s investigations, what must be 
regarded as the most important outcome to date 
is a distinction in the character of the culture 
which he recently claims to have established. This 
differentiates the Yuma point from the Folsom 
point. The former, on the basis of typology, he 
considers to be older than the Folsom. The two 
occur in association on many sites as surface finds, 
and their relative antiquity is still under discussmn. 

We may now turn to IVIr. Roberts’s investigations 
on the Lindenmeier Site, which must be regarded 
as one of the most important contributions of recent 
years to prehistoric archseology in America. 

The Lindenmeier Site was first discovered by 
Judge C. C. Coffin and his son, A. L. Coffin, in 
1924. From it they collected some 83 points or 
portions of points, as well as about the same 
iiumber of other artefacts. ^They were not, how- 
ever then aware of the significance of the formei , 
and it was not until 1930 that they were informed 
by Prof. E. B. Renaud that they were Folsom 
points. Further surface finds were made after- 
wards ; but it was only in 1934, when the site 
was examined by Mr. Roberts, that any intensive 
investigation was attempted. The finds by 
members of the Coffin family had been made in a 
restricted area, some 70 yards by 150 yards un 
extent ; but the point at which Mr. Roberts s 
excavations were carried out lies apart from this 
area, and is situated in the side of a ravme or 
gully about a quarter of a mile away. Here an 
undisturbed and intact layer of midden material 
was found at about 14 ft. below present ground- 
level and about 12 ft. above the bed of the guU^ 
This was partially excavated in October and paH 
of November, 1934 ; and it is hoped to carry the 
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work further on a future occasion. The midden 
lies at the deepest point of an implementiferous 
area lying between the edge of the gully and a 
terrace, and covering ground approximately 250 
yards by 200 yards. The objects of bone and 
stone are found just above a clay stratum in a 
layer six inches to one foot in thickness. Except 
at the midden, where was the main concentration 
of archseologicai material, finds over Ahis area are 
in the nature of chance accumulations. 

Of the actual finds, the Folsom points both 
whole and fractured, as well as flakes and specimens 
spoiled in making, have afforded Mr. Roberts 
material for pertinent suggestions as to tho 
obscure technique of manufacture upon which it 
is not possible to touch here. A large proportion 
of the other artefacts are scrapers, of which there 
are several varieties. Some show minute and careful 
chipping, others are rongh and crude. Most belong 
to the curved end, or ‘thumb-nail’ type. _ Of the 
side-scrapers some are almost paper-like in their 
thinness While there is no definite knowledge as 
to the uses to which some of these scrapers, such 
as the turtlehack and the side scraper, were put, 
they would serve for dressing skins as well as for 
knives, gouges, adzes or abrading tools. One of 
the most interesting types is a graver, an imple- 
ment familiar in European archaeology ; but no 
other evidence is to hand of the practice of the 
graver’s art by Folsom man. Most of these gravers 
are fortuitous flakes, which have been mochfied 
by chipping a small sharp point on one side or 
end. Some, however, are more defeitely shaped. 

A number of specimens among the implements are 
classified as knives. The best are carefully chipped 
blades, which exhibit typical Folsom characteristics 
in their fluted faces and the marginal retouch. 
Several of them are made from the channel flakes 

resulting from the manufacture of points. Among 

other implements are blades and choppers. 
Miscellaneous objects include pieces of sa,ndstone 
showing signs of use— there is no material y this 
character in the neighbourhood— pieces of haema- 
tite, smooth and striated from rubbing (a good 
indication that they supplied pigment material) 
nodules with battered ends (no doubt hammers) 
and a number of fragments of bone, which had 
served as tools. 

Most of the bone material was scrappy. Bison, 
fox, rabbit and wolf have been identified. It is 
noted as a matter of considerable interest that 
the bison is identical with the two extmct forms 
found at Folsom, Stelabison occidentalis taylon and 
Bison oliverhayi. 

It will he seen that the excavations which have 
been carried out by Mr . Roberts on the Lmden- 
meier Site have extended very considerably know, 
ledge of this stone-using, hunting culture, m which 
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future excavation may well fill In further detail. 
One point remains to be mentioned: On deter- 
mination of the specific character of the Folsom 
point and the advancement of its claim to a 
high antiquity, attention was directed, as already 
mentioned, to the fact that it was already known, 
in one instance at least, having received the name 
of the ^'Seneca River point”. It was shown to 
have a wide distribution — ^from southern Canada 
to the Gulf of Mexico and from the Rockies to 
the Atlantic. Further study, however, has demon- 
strated that the true Folsom points are confined 
to the High Plains on the eastern slope of the 
Rockies, while the more widely distributed point 
is a larger, more generalised form, centring notably 
in the Finger Lakes section of New York State, 
in Ohio, Tennessee and southern Virginia. The 
affiliation and the chronological and distributional 
relation of the two forms are problems which are 


■now being made, the siibji'ft of study by Mr. 

Roberts. 

-Until the typological and relafioiis 

of the two forms of point a.re tistablidied with 
some 'degree of precision, no finality in the inter- 
pretation of the ardueo!ogir‘iiJ evidemi? is attain- 
able. ■ Tentatively, however, it may pointc^cl 
out that .the evident aiiti(|uity and the known 
distribution of the true Folnora pflnt are eonmimt 
with the view that it is a speeialisefi form developed 
by the people who, it has been siiggestcci, pene- 
trated to the so.utli-weat in the period of traiisltion 
at the, close of the Ice Age along a corridor on the 
eastern slopes of the Rockies. It will be interesting 
to sea if the researches in Siberia.!i arclneolcfgy. 
upo.n which Mr. E. B. Howard is t-o engage, 
produce any typological t^videneo of an Asiatic 
ancestry for this remarkable Aiwwican typo of 
implement. 


The Percy Sladen Expedition to Lake Huleh 


H ULEH is a shallow lake lying in the northern 
end of the Jordan Valley, where it extends 
towards Mount Hermon. The sides of this valley 
are formhd here by two parallel ranges of mountains, 
but at the south end of the lake the valley is 
closed by low hills except where the Jordan has 
cut a deep gorge into Lake Tiberias, the fall to 
which is 600 feet. The actual lake is approximately 
five miles long by three across, and is roughly 
pear-shaped, with its broad end to the north. 
Its maximal depths are 10-12 feet, but its greater 
part is not more than 4-5 feet. On its east side the 
mountains, which are basaltic, commence their 
rise close to the lake, and the shore is rocky, 
much large material being carried down the numer- 
ous water- courses. On the west side, a broad plain 
extends out from the lake, for the strong winter 
torrents have brought down quantities of gravel, 
which form spits projecting into the lake. Over 
most of the central area, the bottom of the lake is 
of soft grey mud, which is largely populated by 
plants of Potamogeton. x4t the extreme south, there 
is a small area where Phragmites dominates, 
and this also grows on the eastern side in 
isolated patches. On both sides of the lake 
there are numerous springs, and some cold 
patches in the lake are supposed to mark further 
effluents. 

The lake is bounded on its northern side by a 
large swamp, through which the Jordan flows 
as a swift stream, even in the dry season. The 
swamp begins as a band of floating lilies (N uphar) 


across its- nortb end, e-Xte,n(liri,g down 'eaffli s'ide 
for half a mile. On the inside of the li!ie.H, the plant 
succession is at present being stiidied. The swamp 
is not homogeneous in structure, and its tmmi 
striking feature is the papyrus, which ovct large 
areas is the ' dominant plant form. Through it, 
progression is only possible ahaig wat'erwa.ys, 
wliieh are kept open by the Ara.bs, who use it for 
many purposes.. The swamp consists of a imiss of 
roots, much matted and bmind together with 
p.lant debris in various stages of decoinpiKsition. 
The roots appear to be lhaitiiig in the water, and 
it is easy to sink waist de-cq) through masses of 
. d€d>ris, ■ where the papyrus is la,)! too thii'k. At* 
.various places clear |,.K.>o,is arc* found, tliose appar- 
'ently due to springs. At the sides of the swamp 
.the .land is being reelaiincd by Arabs ha- the 
planting of maize and niiliet. 

The channel of the Jorda!i runs down the ndiddle 
of the .northern swamp, where silt ha.s 

be-en deposited during the Hoods the rainy 
season. Local observations suggest that the swaiiip 
is extending southwards a-iid em-roaihiiig on t!K‘ 
lake, almost as , if pushed by the |)roeesses i»f 
reclamation on its shores. One of the most striking 
features of the lake is the large €|iiant>ity of fine 
silt brought down by the Jordan, when irrigation 
is occurring further up the valley. It is of a iiglii- 
grey colour,- .and, quite differtmt fi'oni the mud 
formed; by plant decomposition. It is deposited 
generally over the„-,lake, and forms in addition a 
broad bar across, its northern 6 !k1. 
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Tlie . rights over tie lake, have' recently -been 
piircliased by ■ the Palestine, .Land .Development 
Go. from the Arab owners. The company has 
employed engineers to estimate the cost of the 
drainage of the lake and swamp, and is now 
selling it upon these estimates. Several interested 
companies are employ ing their own engineers to 
check these. Up to the present, no work has been 
commenced, but it is anticipated that the drainage, 
which is a simple question, will be completed in 
1936 or the following year. 

The biological survey of Lake Huleh is in charge 
of J^Ir. Roger Washhonrn with a botanist, both 
from the University of Birmingham. The lake is 
interesting mainly in comparison with Lake 
Tiberias and other parts of the Rift Valley in 
Palestine and East Africa. The presence of animals 
of African affinity was shown by Annandale in 
1916, and the biologists are largely concerned 


with investigating the fauna and flora before the 
lake ceases to exist. In addition, Huleh lies near 
the southern boundary of several palaearctic species . 
The ecology also of a lake with a papyrus swamp 
in this latitude should prove interesting. Having 
these objects in view, the zoological part of the 
work is largely the collection of animals from the 
varied habitats that the lake and swamp present. 
To define these accurately, the physical and 
chemical conditions are being studied, and these 
are, of course, a prime factor in governing the 
plankton. The botanist is full^^ occupied with 
his study of the swamp and the interrelations of 
the plants in their different habitats. The diffi- 
culty of transport is considerable — and the lake 
is fever-stricken — hut it is hoped that an im- 
pression will be secured of the plant and animal 
life of an area wliich will soon have ceased to 
exist. 


The Chemotherapy of Malaria* 


O UININE was discovered by Pelletier and 
Caventou in 1820 and was promptly manu- 
factured in France and England in quantities 
sufficient to permit of its use in the treatment of 
malaria, in place of crude cinchona bark. This was 
an early and unconscious application of the 
principle upon which Ehrlich was to found chemo- 
therapy ninety years later. By that time, thanks 
to the labours of Hesse, Skraup, Kdenigs, von 
Miller and Rohde and Rabe, constitutional formulae 
had been assigned to quinine and the other 
cinchona alkaloids, which Rabe and his col- 
laborators confirmed in a series of researches 
culminating in the complete synthesis of dihydro- 
c|iiiiiine and dihydroqiiinidine in 1931. Partial 
syntheses had been effected some years earlier 
and the methods employed had been extended to 
the preparation of products allied to the cinchona 
alkaloids in type, but of simpler structure. In 
1891 Grimaux and Arnaud prepared from cupreine 
a series of homologues of quinine, one of which, 
ethyleupreine, was tried clinically and found to be 
somewhat more active than quinine, and this 
first French "experiment in the production of 
‘modified cinchona alkaloids’ led to the preparation 
of many other substances of this type. 

Chemists had in fact accumulated a mass of 
possible anti-malarials, the therapeutic value of 
which there was no practical means of testing. 
This want was supplied when Roehl devised bis 

* Based on a discussion, introduced by Col. S. P. James, in Section 
B (Chemistry) of the British Association meeting at Norwich on 
Sentcmber 9. Other contributors to the discussion were Prof. W. 
Schulemann, Prof. ft. Bobinson, Dr. P. Tate (with Prof. Keilin and 
Miss M. Vincent), Dr. T. A. Henry, Sir Rickard Christophers and 
Prof. Warrington Vorke. 


technique of testing such drugs in bird malaria, 
using canaries for this purpose. Of the various 
leads’ then available for the synthesis of new 
anti-malarials, Prof. Schulemann and his co- 
workers, Schonhofer and Wingler, selected methyl- 
ene blue, which had been shown to have some 
action in malaria, and from this starting point 
they evolved plasm oquine in 1924. This was 
followed by atebrin, discovered by Mauss and 
Mietzsch in 1930. 

These two diugs have one feature in common, 
a dialkylaminoalkylamino-side-chain, -NH-CHMe- 
CH^-CH^-CHrNEta, attached at position 8 in 
6-methoxy quinoline, in the case of plasmoquine, 
and at position 5 in 2-chloro-7-met}ioxyacridine, 
in the case of atebrin ; but as acridine is quinoline 
with a benzene ring fused on, both drugs can be 
regarded as derived from 6-naethoxyqumoline, a 
characteristic they share with quinine, which, 
however, has a different and more complex side- 
chain. Plasmoquine acts preferentially on the 
sexual forms (crescents or gametocytes) and 
atebrin and quinine on the asexual forms (scMzonts) 
of the malaria parasite. Their respective actions 
in the various types of malaria is not as clear-cut 
as this brief description implies, but it is per- 
missible now to divide anti-malaiial drugs mto 
‘anti-gametocyte’, represented by plasmoquine and 
its allies, and ‘anti-schizont’, of which quinine and 
atebrin are types. 

These discoveries have led to great activity in 
the synthesis of such drugs in Great Britain, 

: France, Russia and elsewhere, and Prof. Robinson 
gave an account of the reactions used in the 
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.preparation of tlie extensive: series of potential anti- 
malarials made in his laboratory . One of these, in 
which the side-chain of plasmoquine is replaced 
by .NH-CHrCHrCH,-NH-CHrCHrCHrNH,, was 
found to have a chemotherapeutic index 1 : 62 
against 1 : 32 for plasmoquine and is, therefore, a 
promising material for clinical trial. The necessary 
bird malaria tests on these substances are being 
made in Prof. Keilin’s laboratory at Cambridge by 
Dr. Tate and Miss Vincent, and the former des- 
cribed the methods used. Inoculation of infected 
blood provides material for tests on asexual forms 
of the parasite, and birds infected by bites from 
mosquitoes are used for tests of activity against 
gametocytes and sporozoites, and details were 
given of the results of such investigations of a 
number of Prof. Robinson’s substances. 

The bird malaria test has also been applied to a 
iiumber of other problems. Drs. Buttle and Trevan 
have shown that the interesting series of alkaloids 
isolated by Messrs. Goodson and Sharp from ten 
species of Alstonia have no action in bird malaria, 
and the same is true of the alkaloids of Picralima 
Mainmna, though both these drugs have some 
repute in various tropical countries as remedies 
for malaria. The same workers made a com- 
parative examination of specially purified speci- 
mens of the principal cinchona alkaloids and found 
that, as an anti-schizont drug in bird malaria, 
quinine was about twice as active as quinidine or 
cinchonidme, and possibly five times as active 
as cinchonine. 

These results are of considerable interest in 
connexion with the use of mixtures of cinchona 
alkaloids as a cheap substitute for quinine, and 
justify the action of the Malaria Commission of the 
League of Nations in providing a standard for 
such mixtures, which prescribes a minimum con- 
tent of fifteen per cent of quinine. Much work has 
also been done, particularly by Giemsa, in assessing 
the therapeutic value in bird malaria of hnodified 
cincliona alkaloids’. The results show that, so far, 
no product of this type is much better than 
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Mr. J. F. Herd 

J AMES FLEMING HERD, senior scientific officer 
in the Radio Department of the National Physical 
Laboratory, died on July 22 at the early age of 
forty-seven years. 

Born and educated in Dundee, Herd entered the 
Post Office, and became a liiglily skilled officer of 
the telegraph servdce. Ho served in the Royal Flying 
Corps and Royal Air Force, as an instructor in that 
part of the service which developed into the Wireless 


quinine or dihydfoqiiiriiiie ; but tlm work lias 
provided a fund of inforniiitioii as to tlai 
on anti-malarial activity of inodifif^a lions in 
structure of drugs, which will pro!«ilil\' hf‘ «d‘irnM! 
value in the biochemical and bio|'>h\'sieai invc-ii- 
gations, ■ which are hegiiuiiiiu tn lie made in the 
hope.- of aseertainiug how mul wli\ such drugs 
exert their specific acTioii. As aii of' 

work, mention may be made of I lie* papea* by Sir 
Rickard Christophers desta'ibing iIk* mctlioiis 
has used, and^ some of the results obtaiiicd in 
exa.minmg the view that c-hcinoiiicrapcidic* cilVct 
is a result of -some kind of coriihiiia! i«ni betwaH-m 
protein substance and the basic- side-chains, w'liit'li 
are a elmracteristic feature of effciaivc anti- 
malarial drugs. 

It was particularly appropriat<‘ that flic dis- 
cussion should he iiitrofliiced by Col. .fames, who 
has had s|>aciai opporiunitics for clinical investi- 
gation of the new drugs, plasmoifiiinc aitd atcbriii, 
He provided a careful survey of their vjilnc as 
true caaisal p.rophyho‘tics, as means of avoiding 
relapse.s and as ])r(namtivr*s of spread of the 
disease, these being tlm prineipal cha.raeteris!i<*s 
of their action in which fhiw surpass quinine., for 
they a.re to be regarded, not as Hiibsliiiita's for this 
alkaloid, but as additional weapons in »iiil i-ftia.larial 
campaigns. 

Col. James finally expressed, the Impt* tlial 
provision would be made in (5 real Britain for 
more intensive chem othera pent i cal rescantn On 
the same point, Prof. Robinson emphasised the 
need for the closest co-operation betwc'en chcniists 
and biologists in work of this kind, am! Prof. 
Warrington Yorke pointed out that, altlnjiigli in a 
number of eases, such as sleeping sickness and ain- 
oebic dysentery, the first useful chennahcrapeiil seal 
observation liad been imtde by English workers, 
we Iiad failed to follow up these obsiawat ions by 
systematic pliannacological ami clic.nii(%'il work, 
with the result that the i*oiintrics of Empire* 
still had to de^p-ead largely on inipnrbNl synt Indie 
drugs. ’ H. 


uary 

and Electrical School. Ret-aiiiiug tlic rank of iliglU: 
lieutenant in ' the R.A.F. Reserve of hv 

joined the Meteorological Ofliee as a senior pro- 
fessional assistant, for servico at MtatH>n>k>gjt*ai Oilict^ 
Radio Station, Aldei*sliot, then eiigagvii in a studv of 
•atmospherics .in relation to thiiiidvnsionn ilen'ctioiu 
On the fonnation of the Radio Rosra.reh Boani, that 
.station was taken over f)y the Dopaiirm at ofShonfcific 
and:: Industrial Research, to whic«h its twi> s<ucnt.itic 
■ officers w.ere seconded, . iator to become substantive* 
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.members of the Department’s staff. . In the steady 
growth of the Department’s, , organisation for radio 
research, he, took ^ a rapidly increasing load of re- 
sponsibility, and the formation of the Radio Depart- 
ment, National Physical Laboratory, in 1933 brought 
him to the rank of senior scientific officer as officer- 
in -charge of the Slough Division of the new entity, 
and as secretary of a, number of committees of the 
Radio Research Board. 

Herd’s published scientific work falls far short of 
representing his notable contributions to the progress 
of fundamental radio research. He submerged his 
individual interests in the development of that team- 
working which the Slough Station chose as its method 
of attack on the complex and varied problems in the 
pathology of radio communications entrusted to it 
for study. His contributions to the Proceedings of the 
Eoyal Society, the J ournal of the Institution of 
Electrical Engineers and other papers, and his mono- 
graph (jointly with two departmental colleagues) on 
"The Cathode Ray Oscillograph in Radio Research” 
give some evidence of his rare gifts as an investigator. 
His gifts for scientific organisation did much towards 
the success of the London (1934) meeting of the 
Union Radio -Scientifique Internationale, in which he 
took an important part. 


Dr. F* C. Shrubsall 

Db. Fbank Chables Sibbubsall died at his home 
in Hampstead on September 25, aged sixty-one years. 

He was the only child of a master mariner. Never 
robust, his health during childhood gave anxiety to 
his family, and he was taken on several sea voyages. 
Thus, early in life he cam© in contact with differing 
types of men, and this aroused in him that intense 
interest in the study of mankind which was to shape 
his whole career. 

Shrubsall was educated at Merchant Taylors’ 
School and went up to Clare College, Cambridge, in 
1892 with an entrance scholarship. He graduated in 
1895 taking first class in the Natural Sciences tripos. 
H© entered St. Bartholomew’s Hospital and qualified 
in medicin© in 1900 after a brilliant career as a 
student. Appointments at St. Bartholomew’s and 
the Brompton Hospital for Chest Diseases gave him 
much experience in the practice of medicine, and 
intensified his interest in the study of human types. 
He proceeded to his 'M.A. degree at Cambridge in 
1899 and took the M.D. in 1903. His remarkable 
eiiiiical gifts w^ere speedily recognised ; he was 
appointed in 1908 to a Hunterian professorship at 
the Royal College of Surgeons and elected to the 
fellowship of the' Royal College of Physicians in 1912. 

When the British Association met in Cambridge in 
1904, Shrubsall read a paper in Section H (Anthro- , 
pology) on the influence of selection by disease on 
the constitution of city populations. This paper ^ at 
once established his position among British anthro- 
pologists. He became a secretary of Section H and 
for eighteen years continued to hold this onerous 
post. During this period, he contributed many 
articles to the Section of original and important 


character and did an immense amount of work on 
research committees. 

The opportunities for continued research held out 
by the work of the school medical service attracted 
him, and in January 1909 he was induced to enter 
the service of the London County Council. Here he 
found immediate work to hand in the collating and 
analysis of an immense amount of raw material in the 
shape of physical measurements which had been 
collected. As the result of the growth of the work 
of the school medical service, Shrubsall found himself 
in 1912 attached to the headquarters staff in charge 
of the special school division. Thus began his 
association with problems of mental deficiency and 
juvenile delinquency, matters in which ho was 
destined to become acknowledged the foremost expert 
in the country. Increasing pressure of public work 
compelled him to relinquish his secretaryship of 
Section H in 1923, and he was elected president of 
the Section for the Toronto meeting in 1924. He 
took as the subject of his presidential address “Health 
and Physique Throughout the Ages”. 

At the time of his death, Shrubsall was a senior 
medical officer of the London County Council in 
charge of a section which included special and 
reformatory schools, mental deficiency, care of the 
blind, and medical examination of employees. 

The value of Shrubsall’s services to British anthro- 
pology and of his pioneer work in the sphere of 
public health, particularly that associated with the 
elucidation of the problems of mental deficiency and 
juvenile delinquency, cannot be too highly estimated. 
He was a man of great generosity and kindness of 
character, and was greatly beloved by all his co- 
workers in every sphere. C. J. T. 


We regret to aimounce the recent death of Baron 
L^on Frdddricq, emeritus professor of physiology at 
the University of Liege, at the age of eighty -four 
years. He was born in 1851 at Ghent, where he 
became doctor in natural science and medicine in 
1871. After studying experimental methods In 
several foreign laboratories he became assistant in 
the Department of Physiology and Comparative 
Anatomy at the University of Ghent, where he 
carried out investigations on the presence of fibrinogen 
in the blood plasma. In 1879 he succeeded Theodor 
Schwann at Lidge in the chair of physiology, which 
he held for more than forty years, during which he 
carried out important researches on the physiology of 
circulation, respiration and the nervous system. He 
was the author of a standard treatise on physiology 
and a handbook of tecimique and demonstrations ioi 
general and special physiology. At the beginning of 
the century he was the co-founder with Paul' Heger 
of the Archives internationales de physiologic. He also 
founded ■ a biological station for botanists and 
zoologists, Fr6d6ricq was a corresponding member 
of the Institut de France, commander of th© Legion 
of Honour and' of the Cro.wn of ■ Italy and fellow of 
the Physiological Society of London, in addition to 
many other distinctions. 
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News an 

Sir John. Flett^ and the Geological Stirvey 
' On October 1 Sir John Flett retired from the 
directorship of the Geological Survey and Museum. 
He joined the Survey in 1901, in 1903 he was ap- 
pointed petrographer, and in 1911 he succeeded Dr. 
John Home as assistant director for Scotland. On 
the ' retirement, of Sir ' Aubrey Strahan in 1920, he 
was made director. He took over Ms new duties at 
a moment when several important changes had been 
introduced; the Committee of Advice on the Geo- 
logical Survey, which had reported to the Board of 
Education since Sir Jethro Teak’s induction to office, 
now gave place to the Geological Survey Board, 
reporting to the Lords of the Committee of the Privy 
Council for Scientiao and Industrial Eesearch ; at 
the same time there was a considerable increase in 
the scientific staff. With characteristic energy. Sir 
John Flett began at once to make full use of the 
improved conditions : one of the first steps was the 
establishment of three branch offices in coal-field 
centres, which proved of great value in permitting 
closer contacts with the industry. 

DtmiNG Sir John Flett’s directorship, not only has 
steady progress been made with the primary 6 -inch 
survey, the re-survey of economically important 
areas, and the provision of colour-printed 1-inch 
maps, but also there has been marked improvement 
in the production and style of reproduction, both of 
maps and memoirs. Other departments of the 
Survey’s activity — ^the investigation of underground 
water supplies, recording of boreholes, photography 
of geological subjects for educational and record 
purposes, the study of geophysical methods of 
surveying — ^have been vigorously stimulated, and 
useful collaboration has been set up with other 
bodies in relation to research upon soils, coal and 
bufidmg stones. Sir John’s single-minded devotion 
to the work of the Survey and Museum and to the 
needs of the public, backed by a keen and able staff, 
acMeved a fitting culmination with the opening of 
the new Museum of Practical Geology and Survey 
offices in South Kensington last July. 

' . As recorded in Natubb of July 20, p. 96, Dr. 
Bernard Smith has been appointed to succeed Sir 
John Flett as director of the Geological Survey of 
Great Britain. It is now announced that Mr. Henry 
Dewey has been appointed to succeed Dr. Bernard 
Smith as assistant director (England and Wales). 
Mr, C. E. K. Bromehead, district geologist in York, 
will shortly take charge of the London District, now 
vacated , by Mr. Dewey. Mr. T. H. Whitehead has 
been promoted district geologist, and will take over 
the Survey Office in York upon Mr. Bromebead’s 
withdrawal to London. Dr. J. Phemister has been 
appointed petrographer in succession to the late Dr. 
H. H. Thomas. 


d V ie ws 

Fafaday*s Eyesight and the Spot 

Undbe the heading ‘‘Sclenee ws a GtTttioy 
a paragraph headed “Faraday s HyudgiiF* a|i]>ea!Tfi 
in Nature of January 12, p, 77. Tlw ivihiTt'd 
to an entry m Faraday’s “Diary” of date tiaiiiiary h\ 
1835, in which Faraday stated he had noticed 
slight obscurity of the sight of my left eye*”. T)r. 
Frank Marsh, writing from the Bitliologiea! Lalimvi- 
tory, c/o Anglo -Irani an Oil Co., Li*L, .Masjifl-i- 
Sulieman, via Aliwaz, South Tran, suggests that the 
quotation in Natobe indicates tliat “Faraday had 
discovered his ‘blind spot’, tluit is, the o]ilie ciisr. 
the place of exit of the optic fibres fmm tlit‘ retina, 
which exists in tho retina of vvovy nuniial ]>iTsoTi". 
We have consulted a leading authority on rpiithiiluRt- 
logy upon Dr. Marsli’s siiggesfioii, luit he fitihdvs that 
the explanation of the blur in Fiiraday’s vision as 
being due to his blind npot is not witisfaetory 
for several reasons. Faraday deseril>ert it iik li “hlight 
obscurity of the sight”, that is, it was ii flelinitf 
blur— in ophthahnologieal pbraKc* a .seofoma. 

The blind, spot causes a hiatus in xision, but no 
positive blur; in other vurils, eaiiHiw ii mr/rz/bv 
scotoma. Apparently the biiir was tlml wlitai 

Faraday used both eyes In .rending, tboiigli it is 
not definitely stated that the rigiit vxn was upon. 
If both eyes were being used, tlw bliml spot would 
not be noticed in reading. Moiwvr^r, tho size t>f the 
scotoma (“about half an inch in dianieler”) c!ot‘s not 
correspond with the visual angle subtended, at the 
nodal pomt-of the ©ye by the nomiiii blim! spot. 
Faraday’s description is motieuiously aecniratc, a.« 
one would expect from him, and it is unlikely that 
he would write “to the right and below the axi> of 
the eye” if the true projeetioii wen* to thc' left, as 
'would be the case for the bliiul spot. It is prolwible 
that Faraday had a temporary rotinal lohioii, possibly 
a small retinal haunoiThago, and tliat lliis aorouiUiHl 
for the obscurity ho describocb In t'Oiirludiug liis 
letter. Dr. Marsh asks whotlmr Ibini day's entry was 
“the earliest reference to obs(w\’atit)ns on the physio- 
logical ‘blind spot’”. It was certainly not ; for in 
the second volume of tho Philo, Hopiand TraihHOiiiiHUs 
it is -recorded that Mariotte domonstraled tie' blind 
spot to the Royal Society before Kiiui diaries II 
in 1668. 

A Science News Service in London 
: Ob recent yearn the d.osirability of I’stnbiisliing a 
closer relationship than exists at present bed win ‘ii the 
very different realms of science and tlui ii«.‘\\'spaper 
press has been realised bj' an incrciasiiig of 

leaders in both ; and a year ago attention was again 
directed to the movement towards a British Seienc© 
News Service by Sir Ricluml Grc'gory, -who inade^ 
“Science in the Public Brass” the subjoet of his 
presidential address to tho Association of Special 
Libraries and. Information Biin^aiix. The foriiiatioii 
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.of a British Science Service, either as an independent 
■ veiitnre or as a London bureau .of Science Service of 
the, United States, .had .long been desired by the 
director' of Science. Service, Mr. Watson Davis, and 
after a necessary period of preliminary discussion and 
experiment an organisation in the second form has 
recently been opened at' 102—5 Shoe Lane, London,^ 

E. C.4, 'under the direction of Mr, Donald Caley. 
About twenty ' representatives of different depart- 
ments of pure and applied science, including^ Sir 

F. G. Hopkins, president of the Royal Society, 
have consented individually to act in consiiltative 
capacities in connexion with this London organisation. 
The co-operation of scientific workers with the new 
venture is invited, by supplying information relating 
to researches on which they are engaged (such in- 
formation to be treated as confidential when and for 
as long as desired) ; sending advance proofs of origmal 
commimications to scientific journals which ley 
edit or control, or regular copies of the journals, 
which will invariably be mentioned in newspaper 
summaries ; and to make to Mr. Donald Caley any 
suggestions which may help him to increase the scope 
and usefulness of tlie organisation. 


Cultural History in Nebraska 

In another column of this issue (see p. 565) there 
appears a brief summary of certain coiielimoM ^ 
to cultural sequences in Nebraska, TJmted States, 
which have emerged as a result of ^ review of the 
archaeology of that State by Mr. W. D. Strong, 
it does less than justice to a record of remarkable 
interest. Among the numerous mvestigations of 
recent date, to which Mr. Strong 
Signal Butte, a stratified site exammed by humelf, 
on which evidence of three distinct cultures is to he 
observed. The levels in which these are 
separated from one another by deposits of ^olian 
origin the whole series being superimposed upon 
sands, which Mr. Strong himself holds to be water- 
borne and of Pleistocene age. The level of the earlies 
human occupation is immediately 
these sands. The interpretation of the deposits m 
tSs of climatic variations, based on a correlation 
lith data from other sources, postulates for 
series beginning with the period of earliest hi^an 

::cupatiol a pfriod of 7,000-10,000 years^ 

on wWcf Latilca£/ives a 2Tto the progressive 
aevalopment of type^^P— tX 


modification of current views on geographic controls 
in the Plains area. 

Primitive Traits in Amerindian Skulls 

It is now generally accepted that no skeletal ' 

remains of the genus Homo other than those of 
‘modem’ man have hitherto been, found on the 
Amfl ripj'.n continent. Since the arguments put for- 
ward by Ameghino early in the present century m 
support of the primitive character and high antiquity 
of the diulls he had found in South America^ were 
shown by Dr. AleS Hrdlioka to be untenable, it has 
been claimed from time to time that human remams 
exhibiting characters other than those of Homo 
sapiens have been discovered ; but invariably closer 
examination of the evidence has failed to support 
this interpretation. One of the latest discoveries of 
this nature is that of a fragment of a skull found by 
Dr. Earl H. PeU, of the Nebraska University, m a 
large mound of unknown age near the site of a pre- 
historic village in Nebraska. The skuU was that of a 
middle age man which showed abnormally mg ly 
developed eyebrow ridges, intermediate m degree 
between Neanderthal man and ‘modem’ i^n. On 
the evidence of these supra-orbital ridges it was at 
first thought that the skull might he mcluded m the 
Neanderthal group. It has now been subjected te a 
close analysis by Dr. HrdliSka, whose decmon is not 
only adverse to any close afSnity with Ne^derttol 
man, but definitely rules that it comes ^ithm the 
‘modem’ group, on the evidence that m all its char- 
acters, excepting the eyebrow ridges, it belong to 
the type of the modem Indian. In 
skull {Amer. J. Phys. Anthrop., 20, 2), Dr. Hrdli6ka 
goes on to point out that while the high develop- 
Lnt of these ridges may be regarded as eyidenca of 
“an ancestral connection with Neanderthal Man 
somewhere outside America” it does not show 
uninterrapted filiation, nor can it serve as an mdex 
of antiquity. 



tionarymiregeogi^-,^^^^^ 

XS Xe attention of archeologists, that while 
“of aboriginav^sten^e^til 

to ?.r. • 


Recent Acquisitions at the British Museum, Bloomsbury 
Among the recent additions of afchteological 
interest, which are described in the Bmt^h M— 
Quarterly, 10, 1, is a striking example of the artistic 
Ability of the early Maya in the fo^ of a 
painted ornament, which has adtoonal 
Mention in the fact that it comes from so &r south 
as San Salvador. Especially 

of earlv Buddhist art in India is a series of stucco 

fiX2sTenty-five pieces in all, of which eighteen 

are heads, ohteined by the French Archae^ogical 
Delegation in Afghanistan in 1926-28, at Hadda, 
SJut five miles south of Jalalabad. In accordance 
with the policy, foreshadowed at the time of the 
acquisition of the Eumorfolpoulos collections, of 
deXng space in the Quarterly from tune to time 
to descriptions of especially important exainples of 
the art Id culture of the Far East, two ^otes with 
aiustrations deal respectively with a bronze of the 
Chou dynasty (1123-249 b.c.) and painted bricks 
of the succeeding Han dynasty. The bronze bowl 
or tui for holding cereals on ceremonial occasions. 
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such' as the' worship of ancestors, is one of the finest 
of the few which exist outside the Peiping Palace 
collections, and is otherwise remarkable in that it 
has four handles.' It is; highly ornamented with 
conventionalised designs including elephant heads 
and, possibly, stylised tigers. ■ It has an inscription 
of sixty -nine characters, which is perfectly legible, 
though interpretations vary. The bowl would appear 
to commemorate a grant of land, for services rendered, 
to the Marquis Hsing by an emperor, conjecturally 
identifi.ed as Ch’^iig (111 5- 1078 b.g.) The group of 
three painted bricks form a pediment which comes 
from a Han tomb. On them is a free and spirited 
symbolical design which is here interpreted as expres- 
sing the form taken by the Taoistic belief in life 
after death under that dynasty. 

The Typhoon of September i934^ hi Japan 

What is described as the greatest typhoon on 
i^ecord struck the southern coast of Japan early on 
September 21. A week later, the Earthquake Research 
Institute sent several of its members to the district, 
and their reports on various features of the typhoon 
are included in a special volume of the Institute’s 
Bulletin (Suppl. voL 2, 302 pp. and 34 pis.). All 
the nine memoirs are written in Japanese, but, with 
two exceptions (mainly in tabular form), they are 
followed by summaries in English. The typhoon was 
generated at sea, in about lat. 11° H., long. 141° E., 
on September 13. It was then weak, and travelled 
slowly towards the north-west. A week later, near 
the Ryukyu Islands, its course changed to north- 
east. When it reached Sikoku, on the southern coast 
of Japan, its centre showed a pressure of 22 *4 in,, 
probably a record for land stations. The typhoon 
then passed over the adjoining districts, causing 
much damage to houses and trees, but it is worthy 
of notice that some earthquake-proof school buildings 
withstood a gale of 134 miles an hour. The main 
damage occurred in the coastal districts, and was 
due partly to the sea-waves, or kaze-tunami, raised 
by the typhoon and partly to a sudden rise of the 
sea that at Osaka ranged from 9*5 to 18*7 ft., and 
at Kobe from 5*8 to 6*5 ft. Among the causes of 
this abnormal: rise, Mr, R. Takahasi includes a 
suction-like action on the sea- water due to the low 
pressure in the centre of the typhoon-path and the 
drift of the water to the coast by the force of the 
winds. Farther on, the typhoon passed over Lake 
Biwa, generating seiches with amplitudes of 10 in. 
and a rise of the same amount in the northern half 
of the lake, due again to the drift of the water. 
Even in the neighbourhood of Tokyo, the sea-level 
rose by about 4, ft. 

British Association Seismological Committee 

Dubing the past year, the Committee has lost 
.two, of its members, Sir Horace Lamb and Prof. H. M, 
Macdonald. Two former members. Sir Alfred Ewing 
and Sir Arthur Schuster, also died since the last 
report was issued. The year has been marked by the 
publication of some important memoirs hy members 
of the Committee. Two of them are on microseisms 


by- Mr. A. W". Lee, who has shown that' the a\oragi* 
amplitudes of the east and vtTlieai eoinfioiieiits o!‘ 
the microseisms recorded at, Kew* in hJ32 were t/qual, 
and that micros-eisms usually iifpnmvh Eiicilaiui 
from the north-west, mid are assoeiats'd with storm- 
in the Atlantic. A vaiua.bio meiiioir on the 'fiiiios of 
transmission of . earthquake wa\’srs by I h", IL Jiiiivys 

and Mr. K. E. Biillen has been published b\' the 
International Seismological Association (7Var. Nr/V,. 

Sec. A, Ease. 11,; 1935), the iiaiusioii td* the .-.iiiin 
maries for individual eart-hquakes iiavifig been 
rendered possible by a grant from tht‘ c2ra>“~A!iiriC' 
fund. A new catalogue of eartlMfuakes, for the, year.- 
1925-30, has been prepared by i\Iiss E. F. .Bdiainy 
'from the International Seisinologieai Siimniary. 
The form is the same as in the earlier iHimber for 
1918-24, edited by Prof. Turner, of which ii is u 
welcome and very useful The iiiter- 

national Seismological Summary for the liivt quarter 
of 1931 is in the press. 

River Dee (Aberdeenshire) Flow Records 

The private organisat ion under the direct ion of 
Capt. W. N. ^[cCitum, known a.s River Flow Hi^mrtls, 
has continued its survey of the River Dee, uiidcr- 
takeii :iM connoxion with tho British Associatiiiii 
meeting at AberdtH*n in Soptiuaber Iasi year, and 
has recently issued twtj .slH*ets of diagrams cineriug 
the period January -dune iuelusi\'(* of tills year, 
together with an explanatory inetrionindiiin ul'iieli 
'states that the diagrams rt'prcscnt romling.s of wiitor- 
levels and river flows ivom a catidiment area of 
528 square miles, and that they include ni«u.t‘orological 
records of rainfall, temperaturo and wiml (nu,*r the 
same district. As the result of tlie study of these 
observations of the Dee area, which ha^'tt now Ijeen 
kept for a year and a half, it is fount! that in a com- 
parison of rainfall and run-off, the former is under- 
estimated. There is no acttial measureini'iit on the 
high moimtains, and It may be said that rainfall 
meas'Lired in a rain-gauge Is gintu’cllytiiidcr-cst iiuiil oil ; 
so that minfidl is admittciily only ao approximat km, 
whereas the uioasiireTncut of flow hy lUoaiH of *ihr 
most perfect apparatus oxisiiug in the, countin'* is 
comparatively accurate. In tiaj six luouihs’ poriod, 
the net aggregate of storage aiifl rim-o!T has reached 
just less than 19 in. otit of a gro^s rainfall of 22.1 in. 

Electric Progress in Palestine 

Lobd Reading, the chairiiiau of the l?akTstliii> 
Electric Corporation, said at the annual general 
meeting on September 5 tiiat electricity has phi^'ctl 
a leading part in the rapid economic dm'cdu'pment of 
Palestine.- Last year the Corporation’s revenue in- 
creased by 64 per cent, and iSAbO new cymiiiii^jrs 
were connected. The generating plant now exceeds 
40,000 kilowatts, and the existing transmission line* 
from the fir.st Jordan po-wer house to Tid-Aviv will, 
at the present rate of growth, soon bocoiiio inadei |uaty 
to meet the consiuners' load. Hence, a 12,000 kw. 
turbo-generator with , the n'quisito boiler plant, 
transformers and switchgear has boon ordered, and 
a second 66,000 kilovolt-transmission line 'will be 
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eonstmcted. Oil the upper reaches of the River 
Jordan and Lake; Tiberias, surveys are being carried 
out with the view ■ of further hydroelectric develop- 
ment, Lord Reading stated that the demands in the 


the former year being practically 1 1- million tons, 
showing an increase of half a million tons over 1933. 
Gold has naturally increased both in quantity and 
in value, and most other minerals show increases. 


Corporation’s area are still far from the saturation 
point. As the policy of reducing tariffs wherever 
possible is being continued, the prospects are pro- 
mising, As Palestine is practically a ‘new’ coimtry 
from the economic point of view, it is not surprising 
that the company is already on a remunerative basis. 

Sedimentation , 

Bulletint 98 of the ISTational Research Council 
of i^merica (1935, pp. 246) embodies the report of 
the Committee , on Sedimentation for 1932-34, and 
indicates the immense activity of investigators in 
this subject as well as of the members responsible 
for the report. The latter includes about a thousand 
references to current literature and in itself represents 
a commendable example of bibliographic and abstract- 
ing work. The topics discussed include European 
studies and varved sediments (Antevs) ; German 
eontribiitions (Becker) ; studies at Stanford Univer- 
sity (Blackwelder) ; glacial sediments (Leighton and 
Towiiley) ; British researches (Milner) ; mineralogy 
of sediments (Pettijohn) ; hydrologic and hydro- 
graphic investigations (Piper) ; chemical aspects 
(Steiger) ; recent sediments and petroleum source- 
beds (Trask) ; miscellaneous types (Twenhofel) ; 
iiiarine bottom deposits (Vaughan) ; oxidation- 
reduction conditions in the Gulf of Catalina (ZoBell) ; 
and terminology of coarse sediments (Wentworth, 
with notes by Boswell). The last of these is a con- 
tribution of very general interest. The Sub-committee 
on Nomenclature and Classification of Sediments is 
studying the termmology of eleven groups, and in his 
introduction to the present report, Trowbridge holds 
out the prospect that following up the two reports 
already issued on volcanic and coarse sediments, 
others may be expected at the rate of two or more 
per year. The Committee is to be congratulated on 
the thoroughness of its work. It is obvious that without 
such a review geologists could not possibly keep in 
touch with the widely varied results of current 
progress in a branch of their science which is funda- 
mental to its main object and to many of its applica- 
tions. 

Mining Legislation in South Australia 

We have received from the South Australian 
Department of Mines the Mining Meview, No. 61, 
for the half-year ended December 31, 1934. , After 
a short preface signed by Dr. L. Keith Ward, director 
of mines and also Government geologist, whose 
.report appears afterwards, the review contains a 
summary of mining legislation, etc. A statistical 
portion which, together with a table at the end of 
the volume, shows that the total value of the minerals 
produced in South Australia since 1841 up to the 
end of 1934 equals 53i million pounds, taking gold 
at its old value. They also show a considerable 
increase both m quantity and value in 1934 com- 
pared to 1933, the quantity of iron ore produced in 


though these in some cases are but slight, and 
actually show decreases in a few cases. Next comes 
a statement as to subsidies, from which it would 
appear that the amount advanced to various mines 
is nearly £71,000, of which a little more than £18,000 
has been repaid. Next we have certain reports of 
treatment works and Government boring operations, 
followed by a short report by the Government 
geologist, and a series of reports by the chief inspector 
of mines, which give much detailed information about 
many of the mines of the Province. 

Research on Shellac 

In 1925, the Indian Government founded the Lac 
Research Institute to ensure that the rapid develop- 
ment of rival products, and the high price levels 
reached in the post -War period, did not cause lac to 
meet the same fate that indigo had suffered previously. 

The results obtained during the first nine years work 
of the Institute and the present trend of the investiga- 
tions have recently been published as an illustrated 
booklet in concise, interesting and non-technicai 
form (“Lac and the Indian Lac Research Institute”, 
by D. Norris, P. M. Glover and R. W. Aldis. Nan- 
kum : Lac Research Institute. Rs. 2.8). The lac 
insect yields both a colouring matter and a resin, 
and it was for the former product that it was originally 
cultivated. With the discovery of aniline dyes, how- 
ever, the lac dye industry came to an end and the 
resin in unmanufactured form as lac, or the manu- 
factured form as shellac, became the important 
feature of the industry. The uses to which shellac 
can be put are numerous, but the greatest proportion 
is adsorbed by the gramophone, electrical and varnish 
trades. The increasing use of synthetic resins such 
as bakelite inevitably threatened the indijstry, but 
as new methods have now been discove^^ : whereby 
the natural product may be used in com^ Jon with 
the synthetic, the situation has impral/ev t^^Research 
work is carried out on entomological, chemical and 
biochemical lmes, many problems naturally occurringN,^^^ 
with regard to the insect and its host plant as well 
as the secretion of lac and its preparation for the 
market. 

All-India Institute of Hygiene and Public Health 

In the annual report of the All -India Institute of 
Hygiene and Public Health, Calcutta, for 1934, the 
first to be issued, the events which led to the founda- 
tion of an All -India Institute of Hygiene are first 
recapitulated. The conception of providing courses 
of post-graduate training in public health originated 
with Sir Leonard Rogers, and as a result of his efforts 
the Calcutta School of Tropical Medicine was founded 
and opened in 1920. It was realised that there was 
also need for the training of an Indian personnel in 
public health, but circumstances prevented the 
realisation of this object until the Rockefeller Pounda- 
tion offered to provide funds for a site, and for the 
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building and equipment of nn institute, provided the 
Government of India undertook its maintenance. A 
site was acquired in 1930,; and the building erected 
adjacent to the . Tropical School, which was opened 
in 1932. The work of the Institute is carried on in 
s:ix, sections, ' and a. representative staff has been 
appointed under the directorship of Lieut. -Col. A. D. 
Stewart, who is also the professor of -hygiene. -A 
description of the' building is given, together with an 
account of the work of the sections, and of the 
research work that is in progress. 

Food .Poisoning . 

The Ministry of Health has issued a memorandum 
cn the steps to be taken by medical officers of health 
(outside London) in suspected cases of food poisoning 
[Memo. 188 /Med.). The two classes of food poisoning 
are dealt with — contamination of food by poisonous 
3 hemicals and bacterial infections of food, which are 
Far more frequent. Directions are given outlining 
the methods of investigating outbreaks, the collection 
>f material for chemical or bacteriological examina- 
don, and method of packing and transmission to the 
Ministry, with hints on the chemical or bacterio- 
logical examination. In an appendix, a scheme is 
mtlined for the routine inquiry into outbreaks of 
poisoning by meat foods, and in a second appendix 
iraluable details are given for the isolation and 
dentffication of the bacteria {Salmonella) concerned 
n bacterial food poisoning. 

hternationai Congress on Soil Science 

The papers presented to the third International 
Congress on Soil Science, held recently at Oxford, 
mbody work that is representative of most aspects 
>f soil science ; these are issued in two volumes 
London : Thomas Murby and Co,, 1935). The first 
volume contains those presented to the several 
lommissions, and the second includes papers read at 
he plenary sessions, together with the address of 
he prea^nt, Sir John Bussell. The papers are in' 
Cnglish^be {I>nch or German. The president, in his 
ddress,bfi^-*<A with the contribution of soil science 
owards improvirrg economic conditions, mentioning 
1 particular the value of the surveying and mapping 
f soils as a preliminary to all schemes of agricultural 
evelopment. As interesting examples of such eon- 
dbution, those mentioned by Hardy, in his paper 
n “Some Aspects of Tropical Soils”, may be quoted ; 
lese dealt more particularly with quantitative soil 
rofile investigations. In the Caribbean region, for 
sample, studies of this nature have rendered possible 
le exact definition of soil best adapted to the 
rowth of several important orchard and field 
’ops, and have made manifest certain soil factors 
lat : are definitely harmful to those crops. This 
3pect of soil work was dealt with by the commission 
a soil genesis, morphology and cartography and by 
lat on the application of soil science to land 
nelioration. 

No part of soil science stands to gain more from 

Congress of this nature than that represented 
f those two commissions, since work in this field 


would lose, much of its value without uniformity 
in .methods of. approach and expression of resiiits. 
Studies on the composition and strnctun:'? of ihi^ soil 
divided for the. purpose of the Congress into fcuir 
commissions, namely, soil physics, soil ciheiiiistrw soil 
microbiology and soil fertility, , ret feet tlici progress 
.that has been made in recent years in tills a.spf:‘ft ot 
soil work. Seho.field made a contribution in wliieh 
soil moisture relatio..nships are reganiecl from a ricv 
point of view based on eiifirgy coiisiclorations, and 
introduced a scale to specify the ciogr«i30 of wettioss 
or dryness of a soil ; it wm shown that by canrfuily 
distinguishing wetting from drying conditions, a 
more rational interpretation could l.)0 u|:>p!iod to datri 
on plant wilting and field moisture eapa.ci.ty. 

Cooke’’s Illustrations of British Fungi 

A MAomEiCEOT series of eight volumes of “Illiisij'ii” 
tions of British Fungi” appeared towards tho elosv 
of the last century. They were tho work of Dr, M, Cl 
Cooke, and served as a very pleasing iiiui facile 
reference for naming tlie larger fungi. More rocfnif 
advances in the scientific nomonclaturr' of tin* 
Basidiomycetes, however, have shown that iiio names 
attached to the plates were not alwiiy-s cor root . A 
great deal of confusion has resulted, ami liiw Home- 
what diminished the iisefiiinoss of tho work. Mr, A, A. 
Pearson has largely remedied tins state of afTaii^K, 
by publishing a modernised index to the 
tions” {Trans, BrlL MycoL Soc,^ 20, Pt. 1, 33-'9r>, 
Aug. 1935). This was originally based on notes 
prepared by Dr. Qu61et, but Mr. Pearson also obtaintMl 
the opinions of Prof. Ben^ Maire and Mr. Caiioton 
Bea. These authorities concur upon a large numb«?r 
of species, but are by no means agreed upon others. 
The student of mycology will, however, be able to 
find the highest common factor between them wher*? 
necessary, and will be able to use his Cooke’s “Illus- 
trations” again, with reasonable a€eiirac\^ 

Fossil Elephants in Eldorado 

A NOTABLE discovery of the rema-ir.is of the extiuth. 
Columbian elephant, one of tho largest of <d<q)hafils, 
is recorded from Eldorado, Oklafioina, liy 
Service, Washingt^on, D.G. The Cniversit.x^ of 
Oklahoma and Kansas State College have iiiiil'.f'd hi 
excavating certain mounds in which (casual digging 
had revealed fossil bones, and the first results imdtitic 
seven skulls and many bones, tusks and teetli of tlif‘ 
species referred to. The elepliant remains range from 
those of mature individuals to young ones, li\'o to 
seven years old. In addition to these remains, bones 
of extinct species of camel, horse and bison have 
been excavated. ' It appears that the area of the 
discoveries was an ancient water-hole whieli had a 
bottom of very soft mud in which the animals had 
become bogged. 

Guide to Statistics 

The “Guide to Current Official dtatistic-s of tin- 
United Kingdom”, for 1934 (H.M. Stationery Ofliee. 
Is.), has recently been published. This guide, now 
in its thirteenth year, has become almo.st iiKlispcnsablc 
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to all workers who have to deal with blue books and 

other official papers. It is so arranged that with a 
minimum of delay it is possible to find what statistics 
are available on any given subject. The degree of 
analysis of the figures, the dates and places to which 
tioy apply, and the price of the volumes containing 
them can be readily found. There is also given a list 
ot the publications of various Government depart- 
ments arranged under the departments. 

National Radium Commission 

The new National Radium Commission has been 
e ected md consists of the following members : the 

wT, (Chairman), Sir Cuthbert 

WaUace (Vice-Chairman), Dr. T. Camwath, Dr. T. 
Ferguson, Dr. Rupert Hallam, Dr. G. W. C. Kaye 
(appomted by the Department of Scientific and 
Industrial Research), Prof. J. C. G. Ledingham 
(appointed by the Medical Research Council), Mr. 

1 ^' C- Stebbing, Prof. Beckwith 

VTiitehouse, Prof. James Young ; Joint Secretaries, 
Dr. G. W. C. Kaye and Mr. G. F. Stebbing ; Office 
Secretary, Miss K. Griffiths. The Commission wUl 
moet^as heretofore at 6 Adelphi Terrace, Strand, 

The Sky in October 

All the naked-eye planets are now absent from the 
evening sky except Saturn, which is conspicuous and 
fairly well placed for evening observation ; the stellar 
magnitude will decline from + o*8^to -}~ 1*0^ during 
tlie month, but the planet is rather far south, as also 
was Jupiter this summer, Saturn’s declination being 
— 11 50 on October 15. Venus is now an early 
morning object, and will attain its greatest brilliance 
on October 15. Mars and Jupiter are both near the 
sun. Uranus will be in opposition on October 27, and 
there will be a conjunction of Neptune with Venus 
on October 25, Venus being 2° 6' S. The minor planet 
Vesta is now in the evening sky, not far from Saturn. 
Intensive observations on the minor planets have 
been started at Greenwich, in pursuit of a plan for 
makiiig greater use of these small objects for de- 
termining the position of the equinox. They just 
show a disc in the S-in. transit telescope, but re- 
semble a star far more closely than does Venus (and 
a fortiori the sun), so that the minor planets are very 
suitable objects to observe in order to tie up the 
right ascensions and declinations of the solar system 
with the fundamental right ascensions and declina- 
tions of the stars. The principle involved is that the. 
observation of a planet from the earth is equal and 
opposite to an observation of the earth from the 
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picture as seen by the modern physicist. Other 
contributor to the series are Sir WiUiam Bragg, 
Prof. E. MeUanby. Prof. 
J. B. S Haldane, and Prof. Julian Huxley. Free 
^e:^ed tickets are obtainable from the Trust 32 
Gordon Square, W.C.I. 

Tam Robert Koch medal has recently been awarded 
by the City of Berlin to Dr. Ferdinand Sauer - 
brach, professor of surgery in Berlin, the Fmil 
Fischer medal to Dr. Adolf Butenandt, professor of 
organic chemistry and technology in Danzig, and 
the Liebig medal to Dr. Walther Roth, professor of 
physical chemistry at Brunswick. 

A LECTUBB on the work of the expedition of the 
Egypt Exploration Society (2 Hinde Street, W.l) to 
TeU el-Amarna 1934-5 will be given by the field 
director, Mr. J. D. S. Pendlebury, on Monday, 
October 7, at 8.30 p.m. in the rooms of the Royal 
Society, Burlington House, Piccadilly, London, W.l. 

The sixtieth series of free lectures at the Horniman 
Museum, Forest Hill, S.E.3, will begin on October 12 
at 3.30, when Mr. E. 0. Stuart Baker will lecture on 
“Wild Men and Wild Beasts in India”. Further 
information can be obtained from the Curator of the 
Museum. 

It has come to the notice of the National Institute 
of Agricultural Botany that a Danish ‘re-selected’ 
stock of Resistance Oats is being offered on the 
English market. The Institute desires to state that 
no seed of this variety was distributed prior to the 
autumn of 1934. 

The Electrodepositors’ Technical Society, winch 
has been responsible for the organisation of the 
Electrodeposition Exhibition in t Science Museum 
at South Kensington, will hoi Soirde in the 
Museum on October 18. The Exhibition will be open 
from 6.15 until 10.30 p.m., during which time a 
lecture will be given by Mr. S. Field on progress 
in electrodeposition and a film will be shown 
dealing with commercial applications of electro- 
deposits. Admission to the Museum will be by 
ticket. The Society welcomes applications from 
members of kindred societies and institutions and 
from others interested in the theory or practi^*^, or 
applications of electro -deposition. Applica^^s 

should be made immediately to the assistant hdii. 
secretary, Capt. A. I. Wyime-Williams, 12A, Raleigh^ , 
House, Larkhall Estate, London, S.W.8. 


planet, so that besides observing the planet’s orbit 
wo observe our own, and find the point where our 
orbit cuts the equator, that is, the equinox. 

Announcements 

The opening lecture of a series on “Scientific 
Progress” organised by the Sir Halley Stewart Trust 
will be given by Sir James Jeans in the Memorial 
Hall, Farringdon Street, London, on Tuesday,' 
October 22. The subject will be the new world 


Application's are invited for the following appoint- 
ments, on or before the dates mentioned : 

An assistant in the London Museum, St. James’s, 
S.W.l — -The Keeper (Oct. 28). 

. A secretary for the Society for Cultural Relations 
with the U.S.S.R., 21 Bloomsbury Square, London, 
W.C.I-— The Chairman. 

A woman lecturer in geography and mathematics 
in St. Hild’s College, Durham — The Principal. 


548 


NATURE 


October 5, 1935 


Letters to the Editor 

The Editor does nM hold himself responsible for opinions expnssefi by hjs eorr^ 

He cannot undertake to return^ or to correspond with the writers of, rejeetm tnoniinrnpfs 
intended for this or any other part o/Natitbe. No notice is taken of anonymous cammuihe^iiffjfis. 
Notes ON points in some of this week’s letters ai^pExUi on f. rKi4. 
Correspondents are invited to attach snmAR sitmmabies to TiiEiii cfi^nirMc.’ATiONs. 


' ^ Physical Units and their Dimensions 
" Having- an interest in astrophysics, and chemistry, 
and telegraphy, for each of which some knowledge 
of electrical quantities and relations is required, more 
than I can carry in my head, a problem arises where 
to find it. It has been solved for my case by use of 
a single page appendix to a treatise on astronomy, 
which I keep handy with the page turned down, and 
which provides ail that I need. I would not dream 
of remembering the complexities of nomenclature of 
an electrotechnical handbook. I observe that all 
this is now in the melting pot again, with its ‘gilbert, 
gauss, oersted and maxwell’ and so on, under new 
international auspices of some kind, to judge by 
letters in Nature which I do not comprehend even 
by guesswork. Do the technicians of the great 
industrial corporations really desire to cut themselves 
off from the general sciences, or do they merely 
ignore this activity as a play of professors ? 

I am old enough to remember the beginnings of 
standard technical units, first in Kelvin’s laboratory 
owing to the needs of submarine telegraphy, extended 
later to marvellously precise measurements mainly 
in the Cavendish Laboratory under Rayleigh’s 
guidance, with results in values and nomenclature 
adopted into a universal practice mainly through 
Kelvin’s international diplomatic gift. Once the now 
familiar c.g.s. unitary frame was adopted, the 
relevant electric unitary quantities followed, from 
their mutual relations in terms of one of them, thus 
forming a linear system, their dimensions as deduced 
from illustrative examples relative to the frame 
presuming that their relations are for all such ex- 
amples of mutually consistent mechanicar type. 

It appears that the eleetrotechnicians are now in- 
vited to inhabit a world of their own in which c.g.s. 
.are. replaced by m.k.s. , one moreover in .which even the 
classical electrodynamic equations may be replaced 
by new ones peculiar to them. The standard units 
on the original c.g.s. frame were indeed in like 
manner too small for practical electric purposes, and 
were changed by the original founders to a secondary 
system affected by powers of 10, for example, a 
secondary unit concisely specified as 10® c.g.s. being 
named out of international compliment a volt, and 
so on. This correlation by factors that are powers of 
10 appeared to be simple and universally acceptable. 
But these secondary units must also be bound 
together by a basic system of their own, to replace 
cm., gr., sec. I find on consulting § 620 of the relevant 
chapter (not too lucid) of Maxwell’s “Treatise”, a 
book now almost as obsolete as the “Principia”, 
that this necessary basic system is 10® cm., 10-^^ gm., 
see. Thus the secondary unit of mechanical force 
would be 10”^ dyne, and so on: on the m.k.s., 
namely, 10^ cm., 10® gm., sec. frame now apparently 
proposed, it would be 10® dyne. These extensions 
into mechanics have, however, hitherto been scarcely 
thought of : while the concise device of powers of 


10 as ratios of the units of the .sunic <'iit liy i Imt, ai-i>r 
has proved precise and adequate- without «livMroo 
of electroteclinic theor>' from the scheme of general 
science. Why cannot it be let alone ? But, by the 
way, on the other side- of this account, may not the 
use by theorist.s, now iiitroducffd into Britain, of the 
hybrid electric unitary system favourt‘cl by Hihii- 
holtz, be a cause of dimrnsioruil inconhi.Ntent'i»*s 
possibly felt by practicians ? 

A deeper analysis in this regard, indicfatliig ii v iih'r 
significance, is kigge.stmL T'o secure iiiiaiiibigiioiK 
dimensions, the units must be a linear Hcditaao wiili 
freedom of transformation backwards aiul forward, 
This can be so, because? there is pn.isunied to lii' « 
unique lilt iniate theory tvhiefi has to l;ie on n me- 
chanical basis m resting on mass, lime, a 

presumption which might bo e-allcd the KtH'iii 
po.stulate. But regitais of this filial coaiiectiHl map 
■of p.henomeim are concealcMl, and the partiiil elTeei !\ e 
theorkis, for example, the familiar elociroBtafic and 
the electromagnetic devolopiwwits, aro built, up b>’ 
wo.rkmg round thoso blank n^gions in (lillVrerit wiiyH. 
establishing contacts w^hera feasible widia ex kypoihmi 
they camiot show mutual contradictions. Thus, Uie 
test that every term in a summation formula iiinsf 
have the same dimensions is an indirect probe 
the formula confomis to this unir|ue iiltiinafe fouiidii- 
tion scheme. The assignment of dimensions to ii oi* 
g, after Rucker, promotes this unification td' all 
systems of imits virtually by adding a fourth \'’arifil'}Ie 
to the c.g.s. three. The deeper siirniticaiicc for 
dimensions thus indicated has its origin histf>ri<‘iil!y 
with Gauss and Weber, rather tliaii willi New ton <;>r 
Fourier; for they ex|3lored and ctoinparial tl.n‘ two 
widely removed paths of experimeiitai ciilr\ into 
what proved to be the- same range of pheiionieiui fi!' 
electrics, and identified them as far as niighi lie : 
as is illustrated by Weber’s rcHa^gn it ion tfait llw' two 
resulting modes of measure of riiargi* must be con- 
nected in terms of a velocity, while* his cxporiiiH'iits 
indicated, almost before its time, in arhsinco of 
theory, that the velocity of liglii is hurv iii\ohi'<t. 

JosEFir Laemoi'l 

Holwood, 

Co, Down, 

N. Ireland. 

Sept. 11. 


Magnetic Storms and Upper-Atmospheric Ionisation 
Now that measurements of upper-atiiiOB|)he!’ic 
ionisation can be mad©, using methods of radio 
exploration,^: it is of interest to see whotlier abnoimiai 
values of ionisation density are associattnl witli 
periods of ma,gnetic activity. We liave c*ondii(*ted 
such^an inquiry using the moasuromonts of ioiiisat ion 
density in Region F ^ of the ionospluw made at the 
Radio Research Station, Slough, togotlier with the 
daily magnetic, character figures from Abingtu’ 
Observatory supplied to us by the Astronomer Royid. 
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Since ma^etic activity , is, in' this latitude, most 
|:)roiioiiiiced just .before midnight, w© have taken the - 
midnight values of the. critical penetration frequency 
of Region F g, which is a measure of the maximum 
eiectroii density, as the daily index of ionisation, and 
compared it with the magnetic character figure for 
the preceding 'tw.enty -four hours. In order to allow 
for the seasonal variation of ionisation, the daily 
departure of the critical penetration frequency from 
the appropriate value on a smooth curve drawn 
through the monthly means has been used as expres- 
sing whether a particular daily value was abnormally 
high. or, low. .. 

The results of this examination show that when 
there is a small amount of magnetic activity the 
ionisation is above normal, but that when the activity 
is more severe the critical frequency is much de- 
pressed, indicating a reduced value of the maximum 
electron content. The correlation factor for the two 
quantities, (1) departure of midnight critical fre- 
quency from normal, and (2) magnetic character 
figure, has been found to be —0*247 for the year 
1934, tliiis showing the slight preponderating influence 
of the negative correlation with large storms. 

Now an increase of ionisation density would receive 
a ready explanation in terms of current theories of 
tlie production of magnetic storms by the injection 
in the upper atmosphere of ionising particles from 
til© sun, but a decrease of ionisation density seems 
more difficult to explain. It has, however, been 
receiitlj^ sliown^ that the abnormally low daytime 
ionisation densities observed in summer for Region 
Fq are to be attributed to the influence of atmo- 
spheric heating by solar radiation. It seems possible 
to explain the low value of night-time maximum 
ionisation density associated with marked magnetic 
activity in a similar manner. If the agency responsible 
for magnetic disturbances heats the upper atmosphere 
so that it expands, the maximum electron density 
will be correspondingly reduced. 

A study has also been made of the connexion 
between magnetic activity and noon values of 
maximum ionisation in Regions Fi and F 2 , but here 
the results obtained are not quite so simple. It is 
true that intense storms are often accompanied by 
marked reductions in the critical frequencies of both 
regions, and especially is this found to be the case 
at the equinoxes, but we have noted a number of 
cases where the critical frequencies are actually 
markedly increased when a large storm is in progress. 
More often than not, the departures of the critical 
frequencies for the two regions from the appropriate 
mean curves are in the same sense, though they are 
much greater for Region F 2 than for Region Fi. An 
inverse correlation between earth currents and 
Region Fi ionisation has already been noted by 
Schafer and GoodalP, but they were unable to find 
any connexion in the case of Region F^ ionisation. 

This work has been carried out as part of the 
programme of the Radio Research Board of the 
Department of Scientific and Industrial Research. 

E. V. Appleton. ; 

Halley Stewart Laboratory, 

King’s Gollege, London. 

L. J. Ingram. 

■ Radio Research Station, 

Slough. 

Sept. 24. 

^Appleton, Phi/s. Rev., 47, 89; 1935. Appleton and Naismith, 
Pfoc. Roy. Soc., A, 159, 685 ; 1935. 

^ Schafer and Goodali, Proo. Inst, Rcyi, 23, 670 ; 1935. 


Hydrogen in the Upper Atmosphere 

One of the most striking characteristics of both 
auroral and night-sky spectra is the absence of 
hydrogen lines. So far as I am aware, not even a 
trace of the atomic or molecular spectra of hydrogen 
has ever been observed in either of the above spectra. 
The question is immediately raised, does this absence 
prove that there is no hydrogen in the upper atmo- 
sphere at the heights at which night-sky and aurora] 
spectra have been photographed ? It is the purpose 
of this note to discuss briefly the answer to this 
question. 

In order to do this, it is necessary to recall some 
of the recent experiments carried out by me on the 
laboratory production of auroral and night-sky 
spectra. In order to produce either of these spectra, 
it is necessary first to prepare an uncondensed 
electrical discharge in nitrogen which is accompanied 
by a strong afterglow. It must be pointed out here 
that the best known nitrogen afterglow is the one 
which accompanies a condensed discharge in nitrogen, 
and that it was not until 1931 that the afterglow 
accompanying uncondensed discharges was dis- 
covered. It is much more difficult to prepare a tube 
which will show an afterglow when an uncondensed 
discharge is passed through it than one which will 
show the afterglow with a condensed discharge. In 
fact, the former afterglow was discovered in a tube 
which had been run for about two weeks during which 
all the impurities such as oxygen, carbon compounds 
and hydrogen were cleaned up. After many trials 
it was found that the preparation time could be 
greatly shortened if hydrogen were not present in 
the initial gas. Thus, in preparing tubes at the present 
time, whenever the tube fails to show an afterglow 
immediately, it is pumped down, say, from 10 mm. 
to about 10“^ mm. and in every case Ha and are 
present in the light emitted by the tube. Repeated 
experiences show that a very small amount of hydro- 
gen completely changes the spectrum and behaviour 
of nitrogen tubes, l^ien it is present, no afterglow 
accompanies the uncondensed discharge, and when 
it is absent the discharge is accompanied by a 
strong afterglow- the spectrum of which is that 
part of the auroral spectrum that is emitted by 
nitrogen. 

The hydrogen may inhibit the afterglow by being 
adsorbed on the walls of the tube, thus preventing 
the adsorption of nitrogen atoms and their subsequent 
recombination to form the metastable molecules 
which seem to be necessary for the existence of 
nitrogen afterglows. The effect of the hydrogen may, 
however, be a space, rather than a surface, effect. 
If this should be true, then one must conclude that 
there is so little hydrogen in the upper atmosphere 
that it does not prevent the production of the 
auroral spectrum. In fact there should ^ be a 
steady change of the auroral spectrum with the 
amount of hydrogen present in the region where it 
originates. ^ . 

Before it will be possible to use the effect of hydro- 
gen on the nitrogen afterglow, to study the hydrogen 
in the upper atmosphere it will be necessary to 
distinguish between space and surface, effects. 
Experiments are now in progress to achieve _ this. 
Should it turn out to be a space effect it will be 
necessary to study the changes in auroral spectra 
with height. 

In closing, it should be pointed out that several 
authors have identified certain night -sky spectra in 
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tho red as water-vapour bands. While tbis identifica- 
tion is not certain, it at least suggests . that the 
hydrogen in the upper atmosphere is present as part 
of the water molecule. While this may be reasonable 
for the light of the night-sky, one would ^ expect 
water-vapour to be dissociated during auroral displays. 
Furthermore, no water -vapour bands have been 
observed in auroral spectra. 

Although the present evidence is not concmsive, 
it was thought worth while to direct attention to this 
remarkable effect of hydrogen on the nitrogen after- 
glow and to its possible relationship to the question 
which was put at the beginning of this note. 

Joseph Kaplak. 

University of California at Los Angeles. 

Aug, SO. 


Statistical Tests 

Prof. Fishery is an apt controversialist, but he 
knows as well as I do that what I understand bj," 
graduation h not confined to mmes ; that I shoiiid 
term graduation the fitting of a binomial to a series 
of observations, or the determining whether a system 
of correlation coefficients could be reasonably sup- 
posed to have arisen from samples of material dravnn 
from a population with a given correlation eoeftieient. 
The difference between Prof. Fisher and myself lies 
in the use (and abuse) of the acceptance and rejection 
of ‘hypotheses’. There is only one case in which an 
hypothesis can be definitely rejected, namely, when 
its probability is zero. He cites a case which I criti- 
cised in the paper he refers to, in which two recessives 
(say) had produced a dominant, and theory was 
absolutely contradicted. It did not require an 
application of the (P, X^) test to assert that either 
theory or observations must be rejected! I merely 
showed that the (P, X^) test did not fail in this case. 
But let us look into what actually happens, and I 
cannot do better than illustrate it on some statistics 
provided by Sir James Jeans in Nature of September 
14, 1935 (p. 432). He is comparing the eccentricities 
of visual binaries, 116 in number, against a theory 
of equipartition (not a curve, but frequencies are 
considered). His data expressed by a frequency series 
run as follows : — , 


Eccentricity. 

Observed. 

Theory for 116 
stars, c<l 

Theory for 83 
stars, e ^ 0-06. 

0 - 00 - 0 -01 
0 * 01-0 *02 

0 

11 

} ] 


0-02-0 -03 

9 

6 

12 

0-03-0-04 

14 

8 

16 

0-04-0 -05 

'24 

10-5 

21 

0-05-0-06 

26 

13 

25 

0-06-0 -07 

6 

15 


0-07-0-08 

13 

17 

- ' 

0-08-0-09 

7 

20 



0-09-1 -00 

7 . 

22 

— 

Ifthe P, X^ 

test be applied to the total 

116 binaries. 


we have P < 0*000, 0005. On the other hand, if it be 
applied to the 83 stars of lowest eccentricity, P =0*79. 
In neither case can you say the hypothesis is true 
or false. You reject it in the former ease because 
it is a poor graduation, you say in the latter case 
that it is a reasonably good graduation because 
79 per cent of random samples would, were the 
‘hypothesis’ true, give a worse result than the observa- 
tions do. But in accepting it as a w^orking graduation, 
you do not assert its truth any more than you assert 
the falsity of the hypothesis ajpplied to the whole 116 
stars ; you merely say the latte^r is a bad graduation, 
and try for a better. Had Sir James Jeans taken all 


stars with eccentricity mI 

he would have found P ~ aiid if lie liftd 

proceeded to e the re.^ult been 

p O-OGOOl, that is, he miizhi have a 
sample in 100,000 trials. Actually lie triie- hi- 
reasons for cutting <^ff the higher i i.‘.{ i**-. 

With them I am not concerned, ailhouuli lie* exiiel 
cutting otr at c = O'Otf is not discussed *, the 
cuity of detecting high f‘m‘ntricil\ biiiariis aiid uf 
then determining their or!. it" may ior the 

irregularity of the last four fref|nenc*\ tmiries,^ as he 
holds, or tEero may be othm* reas^ms w!i\’ tlit‘ falling- 
off' occurs at e = 0*06. /////wf/o av .s* no/# /lOf/o / 

Now^ Prof. Fisher rffers to rejecting liypotln as 
a frmetion of tho P, yj inetlitKl, am! of accepting 
them as a logical fallacy. I liave in iii>' letter of 
August 24 stated that the tests are there to useertaiii 
whether a reasonable graduatimi lias been reaelied ; 
not to assert whether oiu? t/r other liypothe^is is truo 
or false. We shoutl accept Hir .lames .Iciiushs equi- 
partition as a reasonable gnu lua lion for the oliM'iAed 
binaries e >4 0*06 (P 0*70) iiial lejcc-t if us a 
graduation for tho obsc*f\’ed hiitaries #- .r'lbOK 
(P 0*000,01 ). It is not fir stal isticintm III Sill whether 
ari liypothesis is fabe except wlau! !* tK All that- 
they can legitimately say is that it gives a pmir 
lion. In parlicular, it is very uuwiKe in ///// opiiiion to 
form tables which provide only the \’aIue.H of <001 
and P = 0*05, and consider ii\ pot liese,-^' which 
give a value of P < u-Ol as fidse\ mid those %\itli a 
value, between O-Ol and 0*05 as ‘dmibtfnr. and for 
the rest of the scale of P have no dtvse ript i\ e cat egory , 
for you- must not say tliat hiicIi values pro\c liypo- 
theses to be true. Bence i rt*peat rny lissertioin in the 
face of all the authority of Fisher and his 

followers, that all tho P, X^ test ascertains is gooiliicss 
of graduation, and I hold that ‘goodness’ of gradua- 
tion is relative to the nature of the material in- 
vestigated, our experience of similar niatm'ial ami the 
purpose to whicli we intend to put our graduation. 
The value of P at whicli we consider goodness or 
badness of graduation starts caimoi he fixed williout 
regard to tho special problem under eoiisidcnitioii. 

There seems somewhere a logical rnll{H\\ in the 
position of both Prof. FisIkt ami Mr. Bm *11111100 
Wollaston. They botfi apparently asseri that the 
P, X*"^ test ouablos one to ."uy an hypothois is false, 
yet never to say that an hypothesis is irue. hut if 
an hypothesis b(i false, its re\ersi‘ iniHl ho irne. If 
you assert that the hypothesis that a sample is 
drawm' 'from a normal curve* is false, if to re\er>e 
hypothesis that it is not drawn from a norinal riir\’e 
must be true. As a, matter of fact, the i\ yf if-4 lias 
only measured its ‘goodness of fit’ h;v a profiahilip\' 
coefficient, and it is as idle to .say as a result of it. 
that the hypothesis is ‘falseh as tliat the r<‘\erM' of 
it is ‘true’. The only exception to this rule is wluas 
■the observations show* tho existence of indixddnais 
in a frequency class which the liypolhesis asstTts 
cannot exist. 

The ‘laws of Nature’ are only eonsinicts of our 
minds; none of them can be asserteii to he true 
or to be false, they are good in so far as they give* 
good fits to our observations of Naturcy and are 
liable at. any time to be repJaced by a better ’'lit’, 
that is, by a comstruet giving a better gratluation. 

/ . . Kahu Pearson. 

Biometrika Office, 

University College, 

London, W.C.l, 

■ ^ JTattxei, . m , 474, Sept. 21, 1935 . 
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Stereoscopic Photography 

In “A Note on Storooscopic Photography”^ Dr. 
John It. Baker refers to diJferent methods of making 
stereoscopic photographs of near objects. There are 
two possibilities : the axes of the cameras can be 
parallel to each other, or they can bo convergent to 
the object. Dr. Baker concludes: “The convergent 
camera gives the proper representation of the object”. 

I think this conclusion is not right. Let us consider 
a moment a photograph made by a camera in an 
arbitrary position. It always represents reality if we 
look at it in the right manner. It is necessary to put 
the eye in the place occupied by the lens in making 
the photograph, and the different points of the image 
will be seen under the same angles as the correspond- 
ing^ points of the object. In Fig. 1 of Dr. Baker’s 
article both photographs have to be seen from D 
and so A' and B' and B", and G' and G" are 
seen in the same direction. 

In choosing the right lenses for the stereoscope, it 
is possible to look at both photographs in the right 
manner. So each eye gets the same impression it 
should get in reality, and there is only left the pos- 
sibility that both eyes, in looking to some detail, 
should have a position to each other different from 
that which they should have in reality. It is here 
there is a real difference between both methods. 
With convergent cameras we get the images of the 
object in the centre of the plate and in looking at 
them in the stereoscope the axes of the eyes will be 
paralleL "With parallel cameras the images come 
more to the border, and in looking at them the axes 
of the eyes will be convergent. Here the effect of 
the parallel cameras is more according to reality, but 
tiie eyes are very insensitive to the difference. So 
the impression is the same in both circumstances. 

It may be mentioned that one real advantage 
of the method of convergent cameras is a relatively 
big field of view, as only the common field of view of 
both cameras contributes to the stereoscopic im- 
pression. ^ r:, 

^ J. VAN ZlTVLEN. 

■ Utrecht. 

' Nature, 136, 193 ; August 3, 1935. 


In looking at a near object, the eyes are turned 
inwards. Therefore to procure a really natural 
stereoscopic view of two photographs of a near 
object, the eyes should be turned inwards at the 
same angle. To achieve this, the two photographs 
should be mounted in such a way that the correspond- 
ing points in them are nearer than the inter- 
pupillary distance. With this arrangement, it is true 
that proper stereoscopic views may be obtained with 
photographs of near objects taken with parallel 
cameras ; but if the corresponding points in the two 
photographs are separated by approximately the 
interpupiilary distance (as in normal stereoscopic 
photography), a wrong impression is conveyed to the 
eyes. . 

' Convergent vision with the stereoscope presents; 
two difficulties. First, most people (as I have 
found by painful experience at conversaziones) are 
unable to fuse the images with a convergent stereo- 
scope : when a person holds a stereoscope to his 
eyes, he reflexly directs his eyes for parallel vision. 
Secondly, the placing of the corresponding points in 
the two photographs nearer together than the inter- 
pupillary distance narrows the possible field of view . 


URE 

For these reasons I nowadays keep to the standard 
stereoscope and use pfirallel vision, insisting only that 
to each eye there shall be presented exactly the view 
that would be obtained if one were looking at the 
object with one’s eyes in the positions of the lenses 
of the cameras when the photographs were taken. 
This can only be achieved by using convergent 
cameras (or by using the equivalent, the tilting 
stage method, in stereo -photomicrography). 

If the convergent stereoscope did not present the 
two disadvantages mentioned above, the ideal 
method for the stereoscopic photography of near 
objects would be the following. The photographs 
would be taken by convergent cameras (or b^y the 
use of the tilting stage). A convergent stereoscope 
would be used for viewing, and the two photographs 
would be arranged in the stereoscope in two different 
planes at right angles to the two lines of vision. 

I wish to acknowledge the benefit of discussions 
on this subject with Prof. F. A. Lindemann and 
Mr. S. J. Baker. 

John R. Baker. 

University Museum, 

Oxford. 

Sept. 2. 


Raman Spectrum of Heavy Water 
The Raman spectrum of heavy water was first 
studied by Prof. R. W. Wood^, who obtained a 
strong band at 2517 For the vapour of heavy 

water. Rank, Larsen and Bordner^ found a line at 
2666 while Wood has reported a line at 

2601 cm,-'^. These results are evidently incomplete. 
In view of the great interest attached to this sub- 
stance, it appeared worth while to re-examine the 
matter, using 50 gm. of 99-2 gm./lOO gm. DgO (d^® 
1*1049) supplied by the Norsk Hydro -Elektrisk 
Kvaelstofaktieselskab. The Raman spectrum of 
the substance was photographed with a Hilger two- 
prism spectrograph with about 72 hours exposure, 
and is reproduced as If'ig. 1. 



Eig. 1. Raman spsetram of heavy water. 


The spectrum shows a number of interesting 
features which have not been noticed by the previous 
workers. 

1. The principal band is seen to consist of three 
imperfectly resolved components of frequency shifts 
2646 cm.“^, 2500 cm."^ and 2366 cm." k These corre- 
spond to the components 3630 cm.“^, 3435 cm.^Vand 
3200 cm.-^ reported for ordinary water, and indicate 
that heavy water is polymerised in a very similar way 
to ordinary water. 

2. A new band with a frequency shift of 1231 cm.-’- 
is .very clearly seen ,, with both the^ 43,58 A. and 
4046 A. excitations. Careful examination of the 
plate reveals faint components to this on either side, 
the central component of the triplet being by far 
the brightest. The position of this band compares 
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very favourably with the irequoiicy 1250- ■ 

calcuiated from the tlieory of the moleciiiar vibrations 
of three-particle' systems put forward recently by. 
.Van Vieek and Cross®., It is. interesting to note that 
a similar, but very feeble, band of frequency shift 
about 1650 has been reported in the case of 

ordinary water , , 

3. A third band with a much lower frequency 
shift of 178 cm.~^ is also noticed with both the 4358 A. 
and ,4046 A. excitations. This frequency is far too 
low to be attributed to the internal vibrations of 
the DgO molecule, and hence is presumably due to 
some sort of rotation or vibration of the molecule 
as a whole. The Raman spectrum of ordinary water 
also shows a band at approximately the same position. 
This band is evidently to be ascribed to the frequency 
of hindered rotation or oscillation of the liquid 
molecule, of which independent evidence is forth- 
comhig from studies of dielectric constant®, infra- 
red absorption®, viscosity, etc. 

A detailed paper on tbe subject will appear in the 
Proceedings of the Pndian Academg of Sciences, 

R. Ananthakbishnan. 

Department of Physics, 

Indian Institute of Science, 

Bangalore. 

Aug. 10. 

^ E. W, Wood, Red,, 45 , 392 ; 1934. 

* D, H. Eank, K. I). Larsen and K. li. Eordner, J. Ckem, Phys,^ 
2, 464 ; 1934. 

® See B. Topley and H. Byring*, J. Ghem. Phys., 2, 217; 1934. 

* M. Magat, J. 5 , 347 ; 1934. Q. Bollii, N, Cimento, 10, 101 ; 

1933. 

® P. Debye, Phys. Z., 36 , 100, 193 ; 1935. 

« C. H. Cartwright, Nature, 185, 872 ; 1935. 


Diffusion of Heavy Water into Ordinary Water 

W. J. C. Oee and D. W. Thomson^ have found 
the velocity of diffusion of HDO into H^O to be 
abnormally large, the diffusion constant D being 
9 X 10~^ cm.® sec.-’^ at 15° C., whereas for all simple 
substances in water, diffusion constants are of the 
order of magnitude 10“® cm.® sec.-b Shice this result, 
if it were true, would be of considerable significance 
for the theory of the structure of water, experiments 
were made to verify it. 

The velocity of diffusion was measured with a 
micropyl-oiometer of E. S. Giifillan and M. Polanyi®; 
the orifice was made larger than usual (namely, 
about 0*1 mm.) to make noticeable the diffusion from 
the body of the pyknometer into the surrounding 
water. 

The method of carrying out the experiments was 
as, follows,; 

At the beginning the difference ( AP)i in equili- 
brium hydrostatic pressure for the solution and 
ordinary water was measured. Diffusion from the 
pyknometer was allowed to occur, in a separate 
vessel at constant temperature and for a given length 
of time t, and the measurement of the difference in 
the equilibrium hydrostatic pressure was repeated, 
giving ( AP),, 

Prom Fick^s law, the following equation can be 
easily obtained : 


1 ' 71 , 


K, 


data of the .International Critical Tables for the 
diffusion constant. All experiments were duplicated, 

results agreeing witliui 5 per cent. 

'The following values of 1) wei*e obtained fur the 
diffusion of heavy water from ^ 3 mol. pei' cunt 

solution into ordinary' water. 

D — 1*1 X i0“® cm.® sec.-^ at 0*0° C. 

D = 2*5 X 10"® cm.® sec."^ at 28*0° €. 

Hence the constants are of the usual order of magni- 
tude, contrary to the result of Orr and Th«aiisoii, 
My thanks are due to Prof. M. Polan^d fur tlN‘ 
use of the micropyknometer apparatiis and for murli 

valuable discussion. 

M. TifniKi'N. 

Physical Chemistry Department, 

University, Manchester. 

1 Nature, 184 , 776 ; 1934. 

2 Z. phys. Chem.f A, 166, 254 ; 1933. 


where iv is a constant. 

Constant K was obtained from observations of the 
diffusion of potassium chloride solution, employing 


Identity of Natural Vitamin D from Different Species 
of Animals 

■Bills, Massengaie and Irnbodciid luni' that 

one rat unit of blue -fin tunny liver oil in chicks has 
only 15 per cent of the antiraciiitic cdfeci id’ one 
rat unit of cod liver oil, wdu*iu*t‘ they ci>ii<'lud<‘ that, 
the two forms of vitamin D are different,. .Huwe\'<*r, 
Dols® demonstrated that the antirachitic effeeff of 
these two forms of vitamin D in (jhklcs is Ihi? saintf, 
the necessary dose being about 80 international 
D units a day for each chicken. Befori^ the ri'sults 
of Dols were Imown to us, w*o,had running a great 
number of tests to investigate whtdhcr tiiert^ is any 
difference between the vitamin D of diffcTent species 
of animals. (The fact that there is anotlier iuiin td* 
natural vitamin D found in green plants and acetan- 
panying the free fatty acids® is not discussed here.) 

■ From the different fats under investigation tJa* 
unsaponifiabie fraction w'as first isolan^th the 
vitamin A eliminated and the vitamin I) tt> some 
degree concentrated by a method re])orted usb 
We have examined the liver fat as w'cll as t|je* hudy 
fat of the following species : coalfish (sei, fiat ids 
virens), cod (torsk, Gadus morrhua), ciisk (hrt^siue, 
Brosmius brosme), dogfish (hu, Pqualas jtraafhia.s)^ 
dorn (piggrokke, Raja davaia), ( ;rt‘<*nla!id shark 
(h^kjerring, Sonmiosiis m ivrocaphi! as), ha« ld< a-k | kol jt *. 
Qadm oegUfinus), halibut (kveitt', Hippugiimsas h'tppu- 
glossiis), herring (sild, Clnpea Itarragas), maektavi 
(makrel, Scomber scombrus), pollack (fyr, fitaias 
pollachius), redfish (uer, Sebastes mariaas), salmofi 
(laks, Sahrio salar), shark (ikibrand, Ltnaat} no'itahiva i, 
sprat (brisling, Clnpeu spraitus). tunn\' (nmkrelstra*je[ 
Thunnus thynnus), wrasse or ‘Old \Vife’ {hcrgg\ He, 
Labrus berggylta), blue whale (blain ah Bda fid 
musculus); we also had speciim^iis of vitmriin ,1) 
from the liver and body fat of a cow and of a liiiimui 
female. We fotmd no difference between the anti- 
'rachitic effect m chicks of all these fats, tiie daily 
dose required being in all eases 70-80 inteniatiomil 1) 
(rat) miits per chicken. 

- We were thus able to. confirm Dois’s results bxit 
not the results of Bills et ah with tunnv liver iat 
None of the preparations investigated by us show(-d 
a maximum of absorption in the ultra-violet spectrum 
at '260-270 mg nor any rotation of tlu^ of 

polarisation in alcoholic solution, and the degree of 
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esteiification with phthalic anhydride and. pyridine 
aftea* 10 days was 100 per cent. Maleic arihydride 
had no eftect upon the present vitam.in D^. There is 
thus no evidence, that the vitamm D in all the fats 
investigated is not the same.. A detailed report will 
appear in the near future. 

OTTAli RyGH. 

State Vitamin Institute, 

Skoyen, Oslo. 

St^pt. 7. 

.80, 596 ; 1934. . 

...^ Diss. Wagenmgen, 1935. 

Natuee, 133, 533 : 1934. 

* NATUBE, 138, 396.; 1935. 


Effect of Low Temperature upon Trypanosomes 
{Trypamsoma equiperdum) in Mammals 

The study of dormancy and under-cooling of 
animals has shown that the process of cooling sharply 
slows down all physiological functions. Yet the 
decrease in the rate of different functions is not the 
same^i^. In connexion with these observations a 
new question has arisen : In what way will the fall 
of temperature of the body of an animal influence 
micro-organisms infecting it ? 

Experiments were made with two species of bats, 
namely, Nyctatus 7ioctula, Schr., and Pipistrellus 
nathiisil. Keys, et Bias, which were infected with 
TrypcDLOsofm equiperdum. For inoculation, blood 
was taken from the tails of white mice when the 
number of trypanosomes in tlie blood attained 9-10 
in the field of vision. Into the skin of the abdomen 
of bats 0*01 c.c. of blood was introduced. A group 
of these animals "was kept in an active state at a 
temperature of -}- 20*^ to 25° to study the normal 
dourso of infection. The second group of animals was 
placed immediately after the inoculation into cold 
boxes with a temperature of + 10° and -j- 3°. Every 
day from the vein of the membrane of the ‘wing’, 
blood was taken and the number of tr;^q)anosomes 
was counted in the dark field. The temperature of 
the bodies of bats was determined by means of a 
thermopile as described previously 

Trypanosomes multiplied very quickly in the 
blood of bats in the active state. During the period of 
4-5 days the number of parasites in the blood reached 
10-20 in a field of vision, on the 6-7 day the trypano- 
somes were abundant, and’ on the 9-13 day the 
.animals died. 

Ill experiments with animals placed immediately 
after infection into ice-boxes with a temperature of 
A 10° and -f 3°-4° it could be seen that the in- 
feetioii in the organism of bats does not develop 
during a period of 8-15 days. Having raised the 
temperature after the expiration of this period and 
having kept the bats in this condition for about 
3-5 days, we were still unable to detect any traces 
of infection. Subsequent infection of them with a 
new virus was quite successful, which showed the 
absence of immunity. In other words, the absence 
of blood parasites was retained from the first infection. 

We also conducted experiments by cooling the 
animals after infection had already developed. For 
this purpose, a group of active (control) animals, at 
the moment when the number of trypanosomes in 
their blood reached a high level, that is, 1-10 
trypanosomes per field of vision, were transferred to 
ice-boxes. After a cooling period of 3-8 days (at 
temperatures of -f 3° and 4- 10°) the parasites com- 


pletely disappeared from the blood of the bats. 
days after the disappearance of tr^q^anosomes froni 
the blood, the animals were warmed, and placed hi 
the same conditions as those under control (witli ii 
body temperature of 33°-37°), 

.. The blood of the bats during 2-5 days after tlieir 
■ being warmed %vas also without any parasites. Hxj « 
ments with repeated infection iiave shovui the abseiKje 
of immunity in the animals, in other wor(l*s, the 
absence in tlieir organisms of t ry piuiosoiues from ihr 
first inoculation, 

■ K. Kalabiu'huw 
L. Levixsox. 

Laboratories of Ecology and Histology, 

Institute of Zoology, 

University of Moscow. . 

^ X. Kalabucliov, ZooL Jahrb. Abt. Physiol, 53, 4 ; 1934. 

^X. Kaiabuchov, Zool. Jahrb. Abt. Physiol, 55; 1935. 


ParexoccBtizSt a Red Sea Flying Fish in the Mediter- 
ranean 

FuTixa fish from the eastern part of tlie llVIi'diter- 
ranean are very little loio'wn, and most identificatioiis 
have not been controlled by comparison with material 
from the Atlantic. 

Dr. E. Liebman, of Jerusalem, has recently sent 
me two specimens from the Palestine coast, both of 
which are adults (standard lengths 95-103 mni.) of 
the primitive genus Parexoecvtus, Bleeker. Parexoco:kis 
has not been recorded from the Mediterranean before. 
They belong to the species P. mento, €. and V., as 
defined in my recent revision of tho Atlantic 
Exoeoetids^ ; but whether they a, re derived from 
the Atlantic subspecies aflantiais, Bruun, or are of 
Red . Sea origin may be questioned, Ivliinzinger’s 
■ species gryllus from tlie Red Sea is certainly a 
Parexoccetus, and most lilmly a subspecies of P. nwnio* 
The numerical characters of t.h€> two speeimoiis 
'received (D. ' 9-10, A. 11, P. 13—14, vert. 36-37, 
gill -rakers 28-29) indicate closer relationship to 
P. m. gryllus than to P. jn. atlauiicus^ which is only 
known from the Cape Verde region. 

Therefore it seems very possible that P. nien^o, one 
of the neritic flying fish, has passed through the 
Suez Canal and found a new breeding place in the 
innermost, warmest part of the Mediterranean., 

It 'would be of great interest to study closely the 
racial characters of the Mediterranean and Retl Sea 
populations of this flying fisli and the eight or nine 
other sj^ecies of fish, which Iaobraaii‘*^ lias recently 
recorded as Red Sea immigrants into tlio IVIcditcu*- 
ranean. Naturally, equal interest would be coiiiiceted 
with immigrants in opposite direction. If no 
investigator is available to take up tliis <:|uestion at 
present, it is suggested tliat museums and }.>iok.)gieal. 
stations of that regio.n should take immediate stcrqis 
to secure abundant material for a future study. Tlie 
life-conditions in the two seas are so different that 
environmental influence, sooner or later, will almost 
'certainly be traced in the immigrated stocks. In 
any event, this large-scale experiment on geographical 
differentiation deserves to be followed very closely. 

. Axtox Fh. Bmjux. 

Marinbiologisk Labor atorium, 

Kobenhavn V. 

^ Braun, Dana Report, Xo. 6, 1 (Copenhagen, j03r>). 

® Liebman, Rapp. Proc.-Vefb. MStm. Oonmi. Inter}}, VExpl Stlrnt^ 
Mer MediierranAe, 8, n.s. 317 (Paris, 1934). 
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Organic Soils and Epinastic Response 

CoNsiDBUABLE interest is being sliown at the present ' 
time in plant .anximones and the., chemical regulation 
of plant growth.. Traces, of .many .substances have 
been found ,to," influence growth' profoundly. Such 
substances range from complex or as yet chemically 
unidentified bod.ies produced in the, growing .regions 
of ' plants , to quite simple chemical substances pro- 
duced by plant tissues or, in the laboratory, 

,, . Among the- latter is the gas ethylene which, when 
present in the air in amounts of the order of one part 
per million, produces characteristic effects on tomato, 
potato and other plants specially sensitive to it^. In 
.the case of tomato, the most obvious reactions to 
traces of ethylene are : (1) sthnuiation of growth 
on the upper sides of petioles inducing characteristic 
epinastic curvatures, (2) stimulation of the formation 
of root primordia associated with iniiibition of root 
growth— copious root growth occurring as soon as 
the treated plant is removed from the ethylene 
atmosphere. These reactions have been used to 
detect the presence of traces of ethylene and certain 
other gases, and it appears that the evolution of 
ethyien© is a frequent accompaniment of plant meta- 
bolism, particularly during the ripening of many fruits^. 

In view of these facts it may be of interest to 
place on record some results of recent experiments 
of m^? own with certain infertile organic soils. With- 
out entering into details, the following facts appear 


to be 'established, (i) A gas may be extracted from 
such soils (by aeration, eeutrifugiiig or heating) w^hieh 
produces -on tomato plants epinastic ciirMit iires of 
the petioles similar to 'those brought hy traces 

of ethylene. (2) .Extracts from siidi srals when tiddc‘c! 
to water culture solutions produce similar epinastic 
curvatures on cuttings ami influence flic rooting of 
cuttings and the manner of root growth of cuttings 
and seedlings. There are indications that tlic^ intensity 
of these eflects is seasonal. 

Comparison with soils of oihta* i.ypt^s in relation to 
'these effects is being (arrried out, and the resiiiis of 
the work w'ill be piibliKshod in. <iiic course*. 

In view of the . known cfil'cts of gases such as 
ethylene in- stimulating the formation of root initials 
and controlling the growth of roots, it seems not 
improbable that failure cu* si,K*cf*ss in the establish- 
ment of a root systcjn on the part of seedlings in 
some soils may be mfluenced by the ]>resence in the 
soil atmosphere of varying auir>inits of t^thyleiic jea* 
.other gases producing similar reactions), the origin 
of wdiich doubtle-ss ma^* be^ songlit in the decomposi- 
tion, changes taking place in the organic* constituents 
of the soil follow'ing upon biologit*a! a{*tivitic3.s. 

W. XkIISON' tfOKEs. 

Bedford College, 

IJnivens'i'ty of London. 

Sept. 17. ‘ . 

H^ontri buttons from Boyce Tl.iom'p.s.ori. Inst Hole, 7, IIKt'n 


Points from Foregoing Letters 


Sir JosEi^^H Labmob expresses his disapproval of 
the introduction of the new meter -kilogram -second 
system of units. He considers that the e.g.s. units, 
expressed in powers of ten, are adequate ; he inquires, 
on the other hand, whether the Helmholtz system 
of electrical units may lead theorists astray. 

Measurements of the ionisation in the F 2 layer of 
the upper atmosphere (at a height of about 300 km.), 
by means of radio -waves reflection, indicate that 
during magnetic storms there is often a reduction 
in the electronic content of the layer. Prof. E. V. 
Appleton and Miss L. J. Ingram suggest as a possible 
explanation that the agency responsible for magnetic 
disturbances heats and expands the atmosphere, 

. thus ' .reducing the elect'ronie density. 

, '.Prof. ' J. Kaplan describes the experimental pro- 
duction of the light of the aurora and the night-sky 
by means of uneondensed electric discharges through 
nitrogen.: Slight traces of hydrogen prevent the char- 
acteristic nit'rogen afterglow with auroral spectrum. 
This fact, together with the absence of hydrogen 
lines in the spectra of the aurora and the night sky, 
suggests tliaf hydrogen is absent in the upper atmo- 
spheres at the level wdiere those phenomena occur. 

Prof. Karl Pearson states that, in general, laws 
of Nature are neither true nor false, but merely more 
or less good ‘fits’ to our observations of Nature. He 
maintains that statisticians can only state that a 
hypothesis is false when the P, square gives 
P 0... As an example, he applies the P, test to 
the data recently given by Sir James Jeans for the 
observed and calculated eccentricity of binary stars, 
and shows that the theory of equipartition gives a 
poor fit, if all the binaries are considered. 

Contrary to Dr. Baker’s viewq J. van Zuylen 
considers that when making stereoscopic photographs 


the axes of the camoraH c-an Im oillaa* parullel or 
con,vergent to the object. The coru’cagant. ini^thnil 
does give, -however, a. lai’ger stereoscopic ili^ld of xlmy. 
Dr. Baker admits that tnio stor6os«‘o|'ii,e views 
be obta.'ined with parallel cainera*s if Ihcf photographs 
are mounted so that corres|')oiiding ijoiiits are riearei* 
than the interpupiiiary distance ; otJa*i‘wise, as is 
usually the case, a wrong impression is eoTi\o\vod. 

Three new bands in the Raman speetrom of liglit 
scattered by water an? tleseribed l)\* R. 

Ananthakrishnan, who infers that ht*a,vy %vat«>r is 
polymerised in a similar way to ordinary water. 

The velocity of diffusion of hea\y into ordinary' 
water has been measured by ‘Mi '.rernkirq nml the 
diffusion cons'tant is fouinl to be of the iisiiaJ ordcM* 
of magnitude., conti'ary to results previously aio 
no'iinced by W. J. Orr and I). W. Thc»ms(ai. 

The antirachitic effoitt in chicken of vitamin I) 
obtained from liver and bod^y fat of variems 
marine) animals has been corn|)aivd hy Dr. (')ttar 
Rygh. No -differenees were obH(*rved hetwr‘en them. 

, Experiments with lads inreeteii with Trffpahtmjuia 
equiperdump parasitic organism eaiising veicnoa! 
disease in horses, carried out by X, Ivalabuchov and 
,L. Levinson, show^ that if tin? animals are ke]>t in 
ice boxes at 10° C. or 3° C. for S-m days irannHliateh* 
after the infection, the micro-organisms disappcair 
from 'the blood and the animals ret^owa*. Iiift*eteil 
.controlled animals kept at ordinary tempta’ature dit? 
within 9--13 days. 

Prof. W. Neilson Jones records experiments point- 
ing 'to the presence of chemi-eal regulators of plant 
growth, " such" as ethyieno, in certain organic soils. 
Such constituents of the soil atinosphero may oxer- 
■cis-e an .important influenco on the rapid acquirement 
of an effective root system on the pa!*t of seedlings. 
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Res earc 

Ctiiture Sequence in Nebraskan Archeology 

Afn. William Duncan Strong, in a survey of the ' 
arehieology of Nebraska {Smithsonian Misc, CoUect., 
94, 1CI| ]')uts forward a chronological classification of 
fhr* imligiTious cultures of that state and of northern 
fVdomdo, Jo. which the primary basis of division is 
historic, protoliistoric and prehistoric. The evidence, 
apart from documents and European associations in 
the historic period, is based on the evidence from 
stratified sites or association with an extinct fauna 
or geological deposits of pre -recent date. The Historic 
Period covers the occupation by Pawnees, sedentary 
Sioux, Dakotas, Arapaho and Cheyennes. The 
Pawnees’ occupation is the oldest known of these,, 
extending back into the P7'oto-Mstoric Period (1040- 
I6S2). This is the period of highest Pawnee cultural 
development. The Prehistoric Period (1541 back to 
an undefined past) in its latest phase is characterised 
by two main cultures, tlie Nebraskan and Upper 
Kepublican, which exhibit certain affinities, but at 
tlie same time appear to liave mai,ntained their 
integrity. The Nebraskan covers the' area later 
occupied by the intrasive Sioiian. The Upper Re- 
publican may be ancestral to the Pawnee, which 
would tluis bridge the gap between historic and pre- 
historic. Stratigrai'jhieal evidence suggests that the 
Stern Creek culture is older than either Nebraskan 
nr UppiT Rirpublican ; but it ma^- be an intrusive 
1ransAfh>soiirian culture. Of stratified sites, that at 
Signal Ihilte exhibits three phases, of which the 
third and last appears to be a sub -type of the Upper 
Republican. Phases ii and i have. no pottery; but, 
throughout the three p,hases, the development of tlie 
projectile stone point, and in a lesser degree other 
stone impleme,nts such as the knife, can be followed 
in a cultural and chronological progression, which 
affords argument for linking Signal Butte I, though 
later, .with the Folsom point and recent discoveries 
on the Lindenmeier site in northern Colorado (see 
p. 535 of this issue). ■ At present, palaeontological 
evidence is scant and the associations of implements 
with extinct fauna are culturally too meagre to 
affoi'd ground for inference* 

Stone Implements from South Australia 

, Mr. \Falter Howchin, who went to Australia in 
1881 with an interest in prehistoric ai'cha^ology 
inspired by association with C^anon W. Greenwell, 
began to collect and .study the stone implements of 
the extinct Adelaide tribe, wdiicli previously had been 
entirely ne?glec ted, in conditions which have now^ 
vanished. A, paper prepared by him in 1893, but 
not tlien .published in full, li.as now" been completed 
a.nd brought up to, date (.“The Stone Implements of. 
the, Adelaide. Tribe ofAborigin.es now' E.xtinct.” .By 
Walter Howchin. GUllingham and Co., Adelaide, 
South x^iistralia. Pp., v.iii + 94. 7a. 6d.). The imple- 
ments of the Adelaide tribe .were found on the sand 
dunes of the coastal region near Adelaide and south- 
ward' to, the River Onkaparinga, the most prolific 
region being comprised within, the .ancient estuarine 
limits of the River Torrens They occur in the. recent 
drift, none having been.foiilid, in the older formation ■ 
of the sandhills. . In one instance only, at Fulham, 
have they .been found below marine deposits; but; 


h Items 

these implements must also he descrihed 
All stand in a differr^nt category from the stouii 
implements of the tableland of C^ciitra.1 Australia, 
with their characteristic desert glaze and ferruginous 
impregnation. The material most commonly em- 
ployed for the; Adelaide implements is quartzite* ; but 
various other 'rocks w'-cre in use, including e\eii fhev 
intractable quartz. Flint appears sparingly, some 
of it being of European origin, imported as ballast. 
For certain implements, such as ‘choppers', a volcanic 
rock, such, as basalt, was employed. Ciiai*aet eristic 
forms are knives, falling into five classes, chisels, 
gouges and adzes, hatchets, scrapers (of which eleven 
varieties are distinguished), points, gravers, borers, 
etc., .as well as a number of microlithic forms. 
Examples of the magical stones, wliicli figure in 
aboriginal belief, some of curious form and unknown 
significance, are included in the eollectioii. As a- 
geologist, Mr. Howwhin finds no evidence of a stone 
culture in any other than ‘recent' conditions. 

Life-History of the Organism of Pleuropneumonia 

In a former issue of Nature (FiU. 24, 1 034, p, 296), 
Dr. J. C. O. Lediiigha-m's researches iqion the causal 
micro-organism of pleuropneumonia of eattlo were 
summarised. The matter lias been carried a stage 
further by A. W. Turner (J, Pathol, and liavferioh, 
41, No. i, 1). He lias studied the life-eyeli\s and 
mo.rphology’’ of this organism in the living state by 
means of dark -ground observation of mac*ro- and 
micro -cultures in a new fluid medium, which consists 
essentially of a peptic digest of ox liver and muscle, 
enriched with ox serum, and sterilised by filtration 
instead of by heat. T;he microbe is not filterable in 
the strict sense, though there is constant and early 
production of filter -passing forms (‘conidioids’}. It 
typically and eonstantlv forms a relatively enormous 
branching mvceliiim, filaments of which may reach 
.a length- of 190 g. It possesses at least five methods 
of reproduction, for wdiich' the term ‘genethodes’ is 
suggested. A new oivler Borreloniycetales to include 
it and the closely related organism of agalactia is 
proposed. The suggested terminology is BorreJonnjees 
(nov. gen.) peripnetimontm. 

Morphology of the Wheat Joint-worm Gall 

Th:e morphology of the stem galls iprudiu^ed tar 
wheat by the chalcid wasp HarmoUfa triiicl forms 
the subject of a paper by Messrs. "W. J. Phillips and . 
F. F. Dicke (J. Agrte. Pes., 50, No. 4; 1935). It 
appears that the female insect selects for 
the upper side of a node, in tissues that will la tin* 
form an internode. The ovipositor is inserted slightly 
.below the meristematie region, at the union of a 
leaf base with the stem. The egg is actually deposited .. 
in .or near the phloem of the vascular bundle. Tlie 
gall tissue arises partly from the phloem, but mainly 
from the parenchyma. There is no pith cavity in 
the part of the internode within the gall area, this 
section of the internode being filled with gall cells. 
Practically all the vascular tissue is destro\"ed in t.liis 
region, .'and this inhibits the normal functions of the., 
plant. The entire. galled region lignifies and becomes 
hard by ;th.e time the larva? are fully grown. The 
gall stimuhis seems to be the products of 
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babolism ■ together, -with, ,, perhaps,, ^ mechanical 
tation. Unhatched eggs , remain inert, a fact: 
ich strongly. ,indicate,s that no , stimulating sub- 
nce is injected into the tissues at the time of 
position to initiate gall-formation. The absence 
the insect over the immense wheat area of Kansas 
1 western Missouri seems to be due to the fact 
It the meristematic zone at the node of the wheat 
this region is too tough and hard for oviposition. 
is suggested that by fertilisation, or otherwise, 
e growth of the wheat might be brought to a stage 
[Suitable for the insect at the normal time of attack, 

ifrigerated Gas Storage of Apples 
■Leaflet 6 on Food Investigation, by Drs. 
."ankiin Kidd and Cyril West, issued by the Depart- 
ent of Scientific and Industrial Research, 1935, 
LOWS how completely scientific investigation has trow 
itablished suitable conditions for winter storage of 
le apple crop. It is now clear that if both the 
mosphere surrounding the apples and the tempera - 
ir© are controlled, very adecpiate storage conditions 
tn be provided when certain precautions are taken, 
ontroi of the atmosphere enables the oxygen supply 
3 be cut down, and the carbon dioxide supply, 
^leased by the I’espiration of the apples, to be main- 
a-ined at a suitable level. Whilst the slower respira- 
lon doubles the lifetime of the apples in store, the 
arbon dioxide has further influence in retaining the 
riginal green colour and hardness of the fruit. The 
emperature of the store is cooled as rapidly as 
)ossible to about 40° F, and kept about this level — 
00 high for the development of the low -temperature 
>reakdown conditions which so frequently follow 
vhen the fruit is released from stores at freezing 
temperatures. One of the most significant lessons 
earht in recent years is the influence of the volatile 
3roducts released from ripening fruit in producing 
urther and deleterious changes in the fruit. They 
%T6 controlled largely by their absorption by wrapping 
5he fruit in paper soaked in mineral oil ; it is also 
aow clear that varieties with different ripening periods 
should be stored separately, as these substances are 
[■©leased in greatest quantity just as the apples begin 
(}0 ripen. Practical details as to the construction and 
management of gas storage containers are given in 
this very concise publication. 

Problems of Cacao Cultivation 

1935 marks the close of the five year Cacao 
Research Scheme which has been carried out at the 
Imperial College of Tropical Agriculture, Trinidad, 
and a summarised account of the present situation 
has been published by Sir Geoffry Evans in Tropical 
Agriculture, 12. The work, financed jointly by 
the producers and manufacturers themselves, was 
launched as the first organised attack on the botanical 
and soil problems that arise in the cultivation of 
the crop. The aim of the botanical researches has 
been defiiiM as “the collection of information 
necessary for improvement of both yield and quality’’, 
a uniformity of production, at least locally, being 
specially desiiable. Improved yield will then justify 
intensive cultivation, which in its turn will be limited 
to the more productive areas. Selection and propaga- 
tion studies have, therefore, been the chief lines of 
work, the development of good methods of vegetative 
propagation being -of particular importance as only 
by this means can uniformity be obtained, cacao- 
being subject to cross -pollination. As regards 


chemical and ecological researches, systematic studies 
of ‘good’ and -‘bad’ ' cacao soils have been made and 
detailed surveys of soils in representative cacao- 
growing districts carried out. From s^lch investiga- 
tions, it. is now possible to state whether or not a 
particular soil will prove suitable for profitable eacai^ 
production, fluctuations in soil and atmospherict 
moisture being a factor of some importance. Further, 
manurial studies have shown that both the quantity' 
and quality of the product may be greatly improved 
by the addition of suitable fertilisers. For a more 
detailed account of the scientific side of the work, 
reference should be made to the four annual reports on 
cacao research already issued and obtainable on a|)pii- 
cation to the editor," Tropical Agriculture, Imperial 
College of Tropical Agriculture, Trinidad, B.W.I. 

Research at the Bose Research Institute 

Papees .recording the. biological and |>liysical 
researches, under the direction of 8ir J. C. I^ose. 
at the Bose Researcdi Institute, Calcutta, liavt* 
recently been published collectively (“Transactions of 
the Bose Research Institute, Calcutta", 9, 1933-34 : 
Biological and Physical Resoarchos. Edited by 
Sir Jagadis Clmnder Bose. London, Xew Vm’k ami 
Toronto : Longmans, Green and C'o., Jdd., 1935. 
186\ net). Further wurk on tlie physiology of Minuhsu 
pudica has been carried out, during whi(*h thr idfeco 
of flowering on diverse inienral activities, es|K‘cially 
of that of the pulvinus, were oxamine<l. The apj^ear- 
anee of the infloreseenco induces a depr(‘S.sion in the 
mo to -excitability of the pulvinus. This invest igaliotii, 
together with others, such as a study of vnriat/imi 
in longitudinal and diametric growth in Heluththas, 
and the determination of tiic actual inomtmt when 
germination commences inside a seed, together with 
the measurement of the rate of growth of the emb] Ad- 
onic radicle, makes use of the eontiriuoiis aiitoiruitie 
record method wdiich is so closely associated with 
the Bose Research Institute, automatically 

recording the rate of oxygon consumed during 
respiration, a respirograph devised at the Institute 
is claimed to be very accurate and sensitit t*. This 
apparatus is fully described ami illustrated. An 
investigation has been carried (nit on the physii'O- 
chemical and physiological naturi‘ of fat-MilubIr 
vitamins of Cicer arietiuauK a, piils<‘ cLumuoiiIc used 
throughout India as an article of ditu. 1’he oil of* 
certain varieties app.roatI les cod I i e r oil in \ i t a n d t s 
efficiency. Other researches at the Institute tiurinu 
the year -under review inelmle an antlu*opological 
study of the primitive Oraons of the Rainhi district, 
the continuous emission spectra of the hydrcjm*n 
halides, and the flame spectriiin of HGl. 

Geology of Ceylon 

So little has been publishoLl al^out the geology oi“ 
Ceylon, that a monograph on the subject, a<*eom- 
panied by an excellent geological map, hy J. S. 
Coates, who until recently wuis Govei'umeiit ininerai- 
ogist of the Island, is particulariv weieoine 
J. ScL, B, 19, 101-187 ; 1935). In order of age the 
formations described are as follows : Bint emu*' 
Gneisses are specially developed in the low country 
o.f the south-east. ^ Khondalite series of granular 
quartzites and other metamorphic rocks, including 
garnet -sillunanit© schists, form the central mountain 
system of the Island. Charnoekites are extensively 
developed as sills in the Khondalite series and al^o 
occupy the whole of the soxith -western part of th«'^ 
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.IsiaiicL There they are associated with gametiferous 
ieptyiiites that .are T'egarded as sheared portions of 
cliarnockitic rocks. In the north and north-west a 
later series .of Wamii Gneisses and gramiiites occur. 
The younger Pegmatites are of two types : a wdiite 
variety (Baiangoda group) remarkable for its variety 
of accessory minerals, including zircon and radio- 
active minerals ; and a red variety .poor in these 
accessories. .. Dykes of dolerite, peridotite and 
pyroxene-scapoiite rocks also occur. Nine-tenths 
of the Island are occupied by the above crystalline 
rocks. The remaining deposits include the Jurassic 
Tabbowa Series ; Miocene and related Tertiary beds ; 
and Pleistocene and Recent coastal deposits and river 
alhiviiiin, the last of which include the gem gravels for 
W'hich Ceylon is famous, Gem-conmdum has been 
traced only to the white pegmatites which are also the 
source of beryl, chrysoberyl, topaz, tourmaline and 
zircon. Moonstone occurs in bands of a sheared quartz - 
felspar rock proba.-bly related to the pegmatites. 

Ionisation of the Upper Atmosphere 

.. E. V. Appleton" and R, Naismith {Proe. Boy, Soc,, 
A, July) have published the results of a long, 
systematic investigation of the reflection of -wireless 
waves ■ in the ionosphere. The method employed is 
to vary the frequency of a wave sent upwards, and to 
plot automatically the delay time of the reflected 
wave observed at ■ vertical inoidenee against the 
frequency. At critical frequencies, the wave breaks 
tlirough a lower reflecting layer and is reflected at 
a higher one, and the critical frequency for a given 
layer is connected with, the maximum electron con- 
centration in the layer by a formula which is now 
•well established. The i,nvestigation was mainly 
concerned with daytime conditions, which are more 
complicated than those observed at' night, for instead 
of the simple E and F regions of ionisation there is 
frequently an intermediate region -Eg lying above 
and a re.gion lying below the main F^. The T’l 
region is prominent only in summer. The seasonal 
variations of the noon values of ionisation in regions 
E and Fi a^gree with a theoretical calculation based 
on the assumption that direct solar radiation is the 
ionising age.nt and recombination of ions the pre- 
dominant dissipative process. ' The diurnal and 
seasonal variations of r 0 gio,n F^ are quit© different, 
the critical .frequency for summer noon being slightly 
less than for winter noon. The authors reject the 
conclusion of some of the American wnrkers, that 
critic.al -frequency determinations do not give a true 
measure of .the electron concentration ; and explain 
their results on., the assumption of a high molecular 
temperature for the 'upper atmosphere at summer 
noon. . This causes a reduction .in the electron con-, 
centration. The temperature required is of the order 
of 1,200''^ K.j.and could be due to molecular dissocia- 
tion, or to collisions of . excited molecules. The 
anomalies. . . connected . w.itli region E are less fully, 
.considered, but examples are given of a special type 
of region -S/ condition, commo.n in summer, in which 
a thin stratum is formed which reflects strongly at 
both upper and lower surfaces, and which may give 
good reflection and hence very favourable trans- 
mission conditions for quite short waves. 

Interaction , of Neutrons with Matter 

T. Bjerge and C. H. Westcott {Proc. Roy, Soc., A, 
July) have investigated the .production . of . ‘slow’ 
neutrons by the passage of neutrons through hydrogen- 


containing substances. Their main expeirimeiit con- 
sisted in surrounding a i^adioaetive. neutron source 
with cylindrical vessels of water of varying diaiiietc3r, 
and measuring the artificial radioactivity iiidiiceci in 
a' specimen placed outside the vessel. Tii© curves 
show a maximum effect for a thickness of water of 
about 10 e.m., and further experiments show t.!iat 
. the ‘fast’ . neutrons coming from the source are 
reduced to half- value in about 7 cm. of water while 
the ‘slow’ ones only have a half -value distance , of 
about 1*6 cm. The sc.attering cross-section of several 
atomic nuclei for ‘slow’ neutrons was estimated 
(3*10-^® cm. 2 for hydrogen, 3 X cm.- for carbon 

and oxygen). The cross-section for absorption varies 
very much from element to elenientf — it is about 
4 X 10"^® em.‘^ for oxygen and 1*2 x 10““^ cm.^ for 
boron. J. R. Dumihig, G. B. Pegrtim, G. A. Fink 
and D. P. Mitchell {Phys. Aug. 1) have also 

studied these neutrons. Their results agree approxi- 
mately with Bjerge and Westcott in giving a halving- 
distance in water for fast neutrons from a radon - 
beryllium source of about 8 cm,, and a maximum 
production of slow neutrons by spheres of 10 cm. 
radius. These workers have also studied the pro- 
duction of slow^ neutro.ns in heavy water, and tiiey 
find that it is about 5*5 times less effective than 
ordinary water. They conclude that there is a smaller 
probability of interaction betw^ecn a neutron and .i 
deutron than between a neutron and proton, ancJ 
is borne out by absorption expm'imrnts. The 
cross-section of a number of elmtaits was mt‘a'>'Urt‘d 
for fast and for slotv iieuti-ons — the former diows a 
fairly regular increase with atomic mun}>er, while 
latter varies violently from element to elcuneiit, and 
attains a value 3 x 10'“ cm - for cadmium. Tin* 
high absorption of cadmium for slow mailrons was 
found to be nearly exponential wlien moasiuHal with 
a parallel beam, and wras also found to be a true 
absorption associated with very little scattering. 

Structure of Keratin 

xAstbury and his co-workers have shown that tli.e 
molecular structure of keratin is such that the 
‘extended’ form ^-keratin consists of fiat^ grids of 
atomic chains bound together by side chains, x4 
number of such grids piled on one another form thev 
|^-kera.tin crystallites, and a cliara(*teristic spacing 
of about 4|-A., found from the X-iny photographs 
of keratin structure, is supposed to l•ep^esent tlu^ 
distance between the grids, wliile a spacing of A . 
represents the distance between main chains in the 
plane of the grid. In the normal unstretched a-keratiii , 
the main chains are regulaiiy folded in planes per- 
pendicular to the grid. In a recent paper (AY. T. 
Astbuiy and W. A. Sisson, Proc. Boy. Soc,., A, July 1 ), 
this view receives rather direct confirmation. 
Specimens of horns and hair w'ere squeezed laterally 
in the presence of steam. The a -keratin was first 
changed to the p-form and the p -keratin crystallites 
then took up a defiLnite orientation, X-ray examina- 
■ tion now revealing directly that the 4|- A, spacing 
and A. spacing ". were respectively normal and 
. parallel to the flat surface of the squeezed specimens. 
The sharpness of the. X-ray diffraction spots shows 
that the keratin grids are not very wide, but that 
many of them are piled on top of one another to 
form the p -keratin crystallite. The end of the .| 3 aper 
contains a short discussion of the evolution of fibrous 
proteins, and speculates on the conden.satioii of these 
from the globular protein stiTietures, 
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Association of Special Libraries and Information Bureaux 


T he twelfth aimual conference of the Association. 

of Special Libraries and Inforination Bureaux, 
beld at St. John’s College, Cambridge, on September ■ 
20-23, was of more than usual interest to^ those 
eoncerned with the use and dissemination of scientific 
and technical information of all kinds. In his presi- 
dential ; address ' '.on . “Interpretation of Science” . 
Sir Richard Gregory referred to the neglect of scientific 
material to-day by writers of all kinds, as compa,red 
with writers of the nineteenth and eailier centuries. 
Science needs, he pointed out, not oiily writers to 
make its achievements intelligible to general readers, 
but also poetic and other interpreters who will expound 
its intent and influence by artistic representation or 
performance. Poetry, like other forms of art, should 
follow on the heels of knowledge, and Sir Richard 
quoted examples of the expression of observations 
of Nature and science in classical literary style, as 
well as of the poetic interpretation even of mechanised 
science. Literary genius has as yet rarely found 
inspiring themes in the great achievements of modem 
science, and, until this is done, the full appreciation 
of science and its achievements by mankind would 
be wanting. 

This appeal for the creation of a new school of 
poets of science who employ their genius to interpret 
scientific truths with accuracy and genius was fully 
in harmony with the two major themes of the Con- 
ference. The first of these was a symposium on 
“Special Libraries and Their Problems”, covering 
questions concerning the recruiting, training and 
future possibilities of special library staff. The 
discussion was opened by a paper by Mr. J. D. 
Cowley, on “Training for Special Library Work”, 
who described the training given at the London 
University School of Librarianship, of which he is 
director, and the modification of its syllabus to 
overcome the practical difficulties experienced. 
Regarding librarianship as including “sympathetic 
and informed aid in the interpretation of material 
for study and research”, the training aims at pro- 
viding men and women who are not only trained in 
the technicalities of handling the material of research, 
but are also sufficiently informed in the subject of 
that material to interpret it and pass on the informa- 
tion gained in an acceptable form to others. The 
question w^liether training in librarianship should 
precede or follow training in research has yet to be 
decided, and some difference of opinion on this 
point was revealed in the subsequent discussion. 
Mr. Cowley’s remarks about deficiencies in linguistic 
ability in graduates seeking admission to the course 
were endorsed in the subsequent discussion from 
experience in recruiting for information service. 
Mr. Cowley remarked that the School of Librarian- 
ship has so far failed to attract the really ffist-class 
science man, , . 

Mr. Cowley’s paper was followed by others on the 
“Functions of a Technical Information Bureau”, by 
Dr. E. S. Hedges and Dr. C. E. Homer, who described 
the work of the Bureau of Technical Information of 
the International Tin Research and Development 
Council, and by Mr. F. H. Smith. Mr. B. Pullman, 
information officer of the British Non-Ferrous 
Metals Research Association, discxissed ' ‘Information 


■Work as a C^areor for the aji<i poiiitiHi 

out the possibilities in such work for a man liivt- 
class training an<l originality, Tho eoss i»f iiiforina ■ 
tion wwk'and the nuvartis iu*orihiig from it aro 
largely dependent on tin* pci‘.^r«iialify of those (Tiuaged 
in it, and a ■similar vi{‘w* was oxpro<st‘d m a papor 
by Mr. T. M. Herbert, rosea reh manager of the 
London, Midland and. Heoftlsh Fuuhvay. 

The second major theme of the i‘ofifor« nee relnted 
to co-operation between iminstry and the* imblie 
library services. Ox>eiimg this discussion on Soj>t4 *inhe'r 
22, Mr. R’. Brightnian, of linperialt 'hemitMllBihistrios, 
Ltd., pointed out that thepossihilit ics in this ihroct ion 
are only just boghming to Ih! ap]a’f'ciaied willi the 
growth of special libraries in imiustry ithcif. The 
organisation of sncli iiiternal library •<er\'ices is an 
essential preliminaiy to co.f)]>cnitioit u iih exn rmd 
organisations, ami Mr. Brigfdniaii then indiiaded 
some of the ways in which co-ojMM‘ation has already 
proved possible and further possibilit ies in which 
co-operation would lead to the more effeeti\'e tise 
of existing resources. Otficr cotHt rue! i\ e suggestions 
•were made by IMiss E. 'W. Farki^r, of the i\lond 
Nickel 'Co., Ltd., in a nview of ihe use imidt* by 
industry and coimnerco of public libra fh's in 
the London area, wldl(3 Mr, .1. P. Litinfi dcscrilHMl the 
progress of eo -operation btdwecn local iiidustrii*s and 
the public library scnwiecs in Sludlicld. Tim va!ii«« 
personal contact b(dw«XTi iiHhist.ry and the pulrlic 
librarian was emphasised botii in thoBO papers and 
in the discussion whicli followed. 

Followmg on a paper on the new lhn\'ei'sity 
Library on September 21, hv Mr. H. V. SianfiU'd, 
secretary of the library, mtanheiv of the ConfiTemn* 
visited the netc University Jabrary Iniilding. in 
■the afternoon, Sir Stephen Cast'lee gave a Miiuable 
paper on the “Libraries and Sound's of Infonnarion 
in .Government Departments”, including <|eM*ri|)tif>ns 
or notes on the chkT libraries repi‘f‘sc‘nle«l in tiit‘ 
‘Circle of State Librarians’, Sir Ste|'jhcn Uasclce 
testifkxi to the willingness of the Poredgis Dlliee 
library and otlicr cbpartjmaital libraries 1o deal 
with private inquiries, so far as faidlitics pcrinil. 

The annual report of tli«^ Council prescad ei I lo 
the ■annual meeting indicatfMi a slight iiicrease in 
membership, but the neca^ssity for an augmented 
income, if the work is to he dove!o])od ad«.*quately , 
w^as emphasised. ReferencH' was made lo the inaugu- 
ration of a scheme for tlie issue of a quartoi-ly list 
of recently published scientific and hooks, 

each book recommended by an expert, rpialilied to 
judge the book in question. The‘ list is iiitendeil 
mainly for the guidance of public and gi'uera] lilunri- 
ans. During the year, a London ami Home Counties 
branch was inaugurated, several rneedings of which 
have already been held. 

Other papers read before the Confei-euce included 
one on reference books and their use. by :\Ir. B. IM. 
Headicar, which dealt particularly with i'esser-kiiowui 
books of this typo, an account of thc‘ work of the 
• Council for the Preservation of .'Business Archives by 
Mr. A. V, Judges, its hon. secretary, ami an admirable 
. analysis by M'r. R. S. Lainbeii ‘of the response to 
•information of all kinds supplied in the ]>roadcastiiig 
./services. ', :■■ ■ ■ ■■,.. -. , ■ / 



^ October 5, 1935 NATURE 

Possible Bearing of a Luminous Syllid on the Question of the 

Landfall of Columbus 

By L* R Crawshay^ Marine Biological Association Laboratory^ Plymouth 


I N a paper by Lieut. -Comdr. R. T. Gould on the 
‘'Landfall of Columbus”^ the author, after 
reviewing the whole subject, follows Murdock (1884) 
in placing the landfall at Watling’s Island, the 
second island, Santa Maria de la Concepcion, being 
identified as Rum Cay, and the third, Fernandina, as 
Long Island, with Clarence Harbour as the harbour 
of entry on the east side of it. In the course of the 
discussion, he refers to the unexplained incident of 
the mysterious ‘light’ recorded by Columbus, as seen 
by him and others from the poop of the Santa Maria 
at about 10 p.m. on the night of October 11, 1492, 
“i.e., about four hours before making the landfall, 
and an hour before moonrise”. The light was seen 
“some distance away in the darkness. It is described 
as looking like the flame of a small candle, alternately 
raised and lowered. It iSeems to have gone out of 
sight again not long after”. The aiithor proceeds : 
“Judging by the speed of the ships, as given in the 
journal for the night, the light must have been some 
35 miles or so eastward of the landfall, and well to 
windward of it”. 

At such an estimated distance eastward of Wat- 
ling’s, the position of the light would be well out 
into the Atlantic, in some 3,000 fathoms of water, 
where the presence of a native canoe accounting for 
it, as suggested by Markham, seems inconceivable. 
Scarcely more credible is the view expressed by 
Mackenzie (1828), who makes the landfall at Cat 
Island, assuming the light to have been a shore light 
at Watling’s, the island itself, however, being missed 
by Columbus in the darkness. Murdock disposed 
of the difficulty by the extreme course of suggesting 
that the light was non-existent and imaginary. 
Against the latter surmise is the definite record, not 
onl 3 ^ of the light, but in such detail and in such 
circumstances as strongly to support the view that it 
was due to a surface display at the time of luminous 
marine annelids of the genus Odontosyllis, 

In the case of 0. enopla, Verrill, of which the habits 
and structure were described by Galloway and Welch 
the times of the luminous displays, associated as they 
are with the reproductive process, appear to have 
some relationship with the lunar phases, and in one 
case observed definitely with the third phase, though 
the whole causes contr oiling the time of occurrence 
are somewhat obscure, with approaching dark and 
low tides apparently two chief contributing factors. 

In the Bahamian species of Odmitosyllis, frequently 
observed by me through past years, while engaged 
on the Sponge Fishery Investigations for the Colonial 
Office, the date of occurrence of the displays, though 
variable, was always closely associated with that of 
the moon’s last quarter. In a single case, among 
seven definitely recorded occasions, a maximum 
interval amounting to about 3-| days was probably 
‘Explainable by approaching disturbed weather, at 
he time occasioning premature appearance of the 
emales at the surface. In other cases, the time was 
usually within about twenty -four hours of the moon’s 
“^iast cpiarter, the average being about eighteen hours. 


Examination of some preserved material reinaiiiiiig 
of this species, though at present iindeteriniiied , and 
possibly not yet described, shows it to be (dearly 
distinct from the Bermudian species, and especieiij-, 
among other features, in resj)ect of its fusiform - 
clavate and articulated swimming sette of the para- 
podia. Further, unlike the Bermudian species, as 
likewise also to some extent a British Honduras 
species, structurally similar to, if not identical with 
0. enopla, the time of appearance does not coincide 
with approaching dark, but may be long after dark- 
ness has closed in, the latest definitely recorded time 
being 8.30 p.m. The period of iiluminatioii is always 
very brief, usually not exceeding 5-10 minutes fixuin 
first to last, and often so short as barely to allow time 
for a specimen to be captured. It ma^y 2 ^erha]')s be 
repeated on a following night, but more usiiaily will 
not recur until the same phase of a subset. [uent 
lunation. Tlie illummatioii does not occur in all 
months, but has been definitely noted by me, between 
1921 and 1923, in January, April, May, July. O<*toher 
and December. 

The purpose of these luminous 'display >s, in the'" 
species concerned, is wholly associated witli the" 
reproductive process. In liis description of the- 
swarming of O. phospliorea, Moore, observed by him 
at Nanaimo, British Columbia, Potts refers*^ to some- 
what indiscriminate mixing of males and, females, 
and the regularity of the times of mustering, and in 
increasing numbers, of both sexes, about half an. 
hour before sunset. He expresses surprise concerning 
the difference of habit in 0. enopla, in which the 
whole circumstances show a direct attraction of the 
males, through the illumination, by the females 
individually, for fertilisation of the ova as extruded. 
This is pi'ecisely what occurs in the Bahamian s]:)ocies. 
‘Swarms’, strictly speaking, cannot be said to occui*. 
But a varying number of mature females, ranging 
on occasions from perhaps half a dozen to twenty' or 
so in a given location, will upper ” sudden l\‘ and 
almost simultaneously ; a strea of briliiantly 
luminous matter is emitted by e toh one of tliem 
with the extruded ova, probably two or three times, 
repeated at short intervals ; and with this as a signal 
a number of males rush in, with short intermitt exit 
slight flashes, towards the light for fertilisation, 
partly with attachment to the female, partly darting 
rapidly to and fro through the luminous trail. Tims 
the whole process is concentrated within a brief 
interval of time, and more usually, as it seems, com- 
pleted on one night, for a particular moon. This 
period of the lunar month is no doubt particularly 
favourable for the darkness it affords at a suitable- 
time of day. within .a few hours after sunset. Whether ■ 
directly influenced by the moon or not, it is very 
remarkable- that, so, far as I am- aware, the displa;^^. 
on the part of the females never occur through the 
long- and dark period immediately following the last, 
quarter, or until the next lunation, which again may 
be missed until the same phase of a subsec jiu'nt 
one. 
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With respect to the comparison of the light, ' in 
the journal of Columbus, with “the flame of a small 
candle alternately raised and lowered”, and its dis- 
appearance soon after, the illuminating display of a 
single OdontosylUs female will at such times usually 
show this feature of separate short periods of ex- 
■cessive and declining brilliance, repeated two or three 
times over, or more. From the poop of the Santa 
Maria, it is easy to believe that this light would be 
visible on a dark night up to 200 yards, or even 
farther, away. As probably as not, the strange 
and unaccountable light would disappear almost as 
soon as there was time to report it. 

As observed at Abaco, and within a limited area, 
the species concerned ordinarily frequents groxmds 
of shallow water, and up to about 2 fathoms in 
depth, though probably extending much outside this. 
The displays, though variable in time, usually occur 
about the time of low water, or within an hour, or 
occasionally as much as 2|- hours, on either side of 
this. If the light was seen by the Santa Maria about 
10 p.m. on the night of October 11, and the moon 
rose an hour later, as recorded, the moon was then 
presumably about one day before the last quarter. 
The time of low water, probably about 7.30-8.00 p.m., 
is comparatively unimportant, considering the varia- 
bility in the time of appearance of the syliid in this 
respect. The latest time of display definitely noted 
by me in examples at Abaco was 8.30 p.m. 

Murdock in his chart, followed by Lieut. -Comdr. 
Could, shows the course of Columbus passing round 
the south side of Watling’s Island. Mackenzie, who 
makes the landfall at Cat Island, shows it on the 
north side. In the latter case, there is a large shallow 
bank, with rocky heads, extending out for some 31- 
miles from the present low-lying northern shore of 
•the island ; a position near the northern point of 
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this bank, as shown in the chart of Mackenzie with 

■ indication of the position of the light, •would leave 
little difficulty in ©xpiaiiiiiig^ not only the presence 
of the Syliid as the source of the light, but also lifi‘ 
passing of the islanil iiriobserv<xl in thrj darkness at 
such a distance. At or near thc^exiivnie norll-ierly 
point of this inner bank, there is little c^aii.-e t.o doubt 
■that the shi|)s may have passeil wil limit striking or 
even sighting any submergcMl reef head, if then iien^ 
existing. 

As aga,mst the estimated distanet.'^ of the position 
of the' light at some thirty-iu'e iniias or so eastward 
of the landfall, and considering the fre(|uoiit ditticulty 
found in reco-nciling distances reeordtxl with those 
existing between positions, as interpreted in the 
, itinerary, it is on tho whole a remarkable coiiicldeiiee 
in the present comiexion that the distance from the 

■ northern bank of Watliiig’s to the soiitli-east point 
of Cat Island is about 43 miles. 

The primary purpose in the present iHsciission is 
to direct attention to a very ]»robable explanation 
of the mysterious light observed cm the night before 
the land-fall wa.s sighted, liitlieiio ivithoul any satis- 
factory explanation suggosteth and thus leaving 
inevitably a weak point In the <lata (‘!n|"}kH'ed for 
conclusions so reached reganiing I he itleidily of ilw 
landfall. The inference that it- was Cat Island has 
its own difficulties, the greatest af those being, as it 
seems, its distance as re<*orded, about IH nhies, fnaii 
the second island, while assuming the latttrr to htivt^ 
.bee.n Rum Cay , In any einainwtancos, I am unable to 
see how the incident of the n^<*cH'4led light tain he 
regarded otherwise than as a- point of evidcasec^ t)f 
first importance towanls settlenami of the probienu 

^ Geographkal J., May 1927. 

^ Trans. Ainer. Micro. Soc., SO, No. 1 ; 1911 ; repriblisiiecl in tlie 
Oon. Bemtuda Biol. Sta., .Time lOIil 

^Proc. Canih. PMl, 8&c., 17, Part 2; 19l:t 


National Water Resources 


T he joint committee of Lords and Commons, 
appointed to consider and report on measures 
for the better conservation and organisation of water 
resources and supplies in England and Wales, lield 
an inquiry during the month of July last, and com- 
pleted it for the time being. The evidence given 
before the committee with a report of the proceedings, 
after being tabled in the Houses of Parliament, has 
been published*. The findings of the committee are 
set out in six resolutions, the first of which, affirming 
that the aggregate available supply of water is ample 
for all anticipated requirements of the country is, at 
least, reassuring, and should dispel whatever doubts 
(if any) have been entertamed on this score ; though 
it is little satisfaction to those who have experienced 
the serious inconveniences of the recent drought to 
know that, while locally there has been scarcity and 
restriction, elsewhere supplies have been plentiful 
and even running to waiste. 

The real crux of the situation is contained in the 
second resolution, which admits that a number of 
problems of distribution, compensation and similar 

* .Toiiifc Committee on Water Resources and Supplies (Session 
1934-35). Vol. I, Proceedings of the Oommihoe, net ; Vol. TI, 
Minutes of Evidence, together with an Appendix, 3s. 0(^. net. (H.M; 

, Stationery Office.) 


matters arc oufstauifiug, and >h»H!ld bt^ with 

without delay. Taken in eonjmisdinn vhlj l}i^^ iliird 
finding, that siilfiident nmtnrial and eypeslenc'c Is 
possessed by tlu* Ministry of Ibvlifi in nnaf)ln 
legislation lUH'fSsary to dnai uith tlm prnhlnni-, to 
be d,mfted, there is a dislinel implieal i«ui that 
Ministry of Health has Ixvu remiss in net (‘opiiig 
wdth the diffioulty before. Indernl, tlie main tribal 
of examination by the eommitlre (»r a dep. irtmemal 
witness went to show that the former i.*onsi<Iere<i 
it was being called upon to diselr.n^ue a dut\' whieii 
was superfluous, and 1 h(M3\Hon ])ui forward Ijy the 
secretary of the Ministry in support <4* tin* appoint- 
ment of the committee was that it was ftjr tlie juirpose 
of getting the advice of an “iinpartialand <a>mpetent” 
body on points of conflict wliicbi were known to 
exist, but which the Ministry, a]ipar(*ntly, had mad(‘ 
no . direct effort to ascertain or defiutn 8ir Arthur 
Samuel, a memlDcr of the joint committee, expressctl 
. himself pointedly if colloquially, when ho asked 
■Sir Arthur Robinson, “Are you not asking us to 
■hold the ■baby for you and do tlie work which you 
yourselves ought to do, to shield you V” 

■ It is scarcely surprising, therefon\ tl la t the remaining 
■■.resolutions of the committee should call f{»t the 
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preparation by the Ministry of . Health of a pre- 
liminary memorandum on matters of controversy, to 
b©' circulated to all parties likely to be interested,, in 
order to enable evidence in criticism to be heard 
after the recess, the committee feeling that, until the 
issue of such a memorandum, no useful purpose 
could be served by hearing further evidence on the 
subject-matter before them. The absence of any 


Road Width 

T he cause of road accidents is a topic which 
gravely concerns every class of the community, 
and each attempt to determine the degree to which 
any one factor operates in promoting road safety 
deserves general attention. From the point of view 
of safe driving, it is probable that there is an ideal 
width of road for each set of traffic conditions and 
that, at a certain traffic density, the division of the 
roadway into separate hip’ and ‘down’ tracks becomes 
advisable. 

It is of interest, therefore, to read in Roads and 
Streets (Chicago, July 1935) a paper submitted to 
the Highway Research Board by Prof. R. L. Morrison, 
of the Department of Highway Engineering at the 
University of Michigan, entitled “Effect of Pavement 
Widths upon Accidents”. The main object of the 
author’s investigation was to find evidence bearing 
upon the desirability of building 20 ft. roadways 
instead of the smaller widths which had been adopted 
as adequate to allow of the passage of two vehicles. 
It is obviously difficult to make a rigid comparison 
in figures between any two roads, equal or unequal 
in size, and this is intensified by the uncertain data 
obtainable regarding many accidents, and by the 
absence of figures relating to minor unreported acci- 
dents which might yield valuable evidence. 

In this investigation, several portions of roads are 


witnesses' to speak on the , industrial side of water 
user was, in fact, the outstanding ^feature of the 
inquiry, so far as it has gone, and it rather siMuns 
to- indicate that trade and industrjr have been ignor(Ni 
by the Ministry in the prosecution of itsj^lans. The 
unwisdom of such a step is surely obvious in connexion 
wuth “a question which raises interests very miicli 
wider than the interests of the Ministry of Health”. 


and Accidents 

dealt with, and figures are given regarding (a) 34 
miles of 20-ft. roadway and {h) 19 miles of 18-ft. 
width. After eliminating those unrelated to road 
width and found to occur at the rate of (a)^ UOd and 
(6) 0*90 accidents per mile, the author finds that 
those which are affected by road width occur at the 
rate of (a) 1 -00 and (6) 1 -70 per mile. This last figure 
on being adjusted in order to obtain a comparison 
on a common basis is increased to 2^20, but here the 
reasons given are not quite convincing, though they 
may be justified by a personal knowledge of the roads 
and their conditions. If, however, we take from tlie 
detailed analyses given in the paper the figures for 
accidents wdiich can be accounted to grossly careless 
driving^ — the main cause of preventable accidents — the 
rates are (a) 0*53 and (b) 1*10. 

These figures strikingly support the final com- 
parison ratio deduced by the author, wdiose conclusioii 
is that, on the grounds both of the accident rate and 
on the relative costs, of which figures are adduced, 
the 20-ft. roadway is justified. The author agrees 
that his data are not sufficiently extensive for general 
conclusions to be drawn, but suggests that the 
method of analysis might be adopted as a general 
approach to the problem. The figures dealt with are 
understood to relate to the accidents occurring in 
one year. 


Biological Effects of Different Regions of the Spectrum 


AT the red edge of the invisible in the spectrum 
there is a narrow band of light waves which 
have a powerful and hitherto unsuspected biological 
inhibitory effect. This is reported by Lewis H. Flint, 
of the Department of Agriculture, and E. D. 
McAlister, of the Smithsonian Institution {Smith- 
sonian Misc. Coll,, No. 5, June 24, 1935), as a 
result of further studies of the germination of dormant 
lettuce seeds when exposed to radiation. 

Previous studies by Dr. Flint had demonstrated 
that such seeds could be made to germinate by 
exposure to red, orange and yellow light ; and in- 
hibited from germinating by irradiation with green, 
blue and violet light. The inhibitory effect was 
general for this upper end of the visible light spectrum, 
but reached its greatest intensity at wave-lengths of 
about 4200 and 4800 A. in the blue -green region. 

The discovery of an inhibitory wave -band at the 
red end of the spectrum which, so far as the germina- 
tion of lettuce seeds was concerned, was more powerful 


in its effects than the entire green -blue -violet end. 
of the spectrum, came as a complete surprise. , This- 
band lies aroimd the critical wave-length of 7600 A., 
at just about the point in the red where light ceases 
to be visible to the human eye. 

Ordinarily its effect would be masked by the 
stimulating effect of the wave-lengths surrounding 
it, especially in sunlight. Perhaps fortunately for 
vegetation — •although the inhibitory influence has 
been demonstrated only • with lettuce seeds— the 
solar radiation in this neighbourhood is greatly , 
reduced, owing, it is believed, to its absorption partly 
by oxygen in the atmosphere of the" sun and partly 
by water -vapour in the atmosphere of the earth. 
Notwithstanding this absorption, however, the energy 
of solar radiation at this point is large. 

■ Further- studies of the possible effectiveness of this 
region in respect to the germination of other seeds 
and in .respect to other phases of light ^sensitivity 
are now in progress. 
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; Edticatioml; Topics and Events ■ . 

, ' Abebdeen.— Tlie King has been pleased, on the 
recommendation of the Secretary of State for Scot- 
land,^ to approve the appointment of Prof. E. W, 
Henderson Cruickshaiik, professor of physiology in 
Dalhousie University, Halifax, Nova Scotia, to be 
regius professor of physiology in the University of 
Aberdeen, in succession to the late Prof. J. J. R. 
Macleod. 


Fob London school-teachers, the London County 
Councii offers an extensive and attractive programme 
of winter evening lectures and classes designed to 
bring them into touch with the latest developments 
in edueational methods and to give them oppor- 
tunities of hearing leading authorities in various 
branches of learning and on current questions of 
public importance. A glance through the recently 
issued handbook for the session 1935-36, giving full 
particulars of nearly a hundred items, leaves the 
impression that this scheme, which is self-supporting 
and obtained last year 13,000 entries, cannot fail to 
raise the standard of liveliness of school teaching in 
the metropolis. Of the courses grouj^ed under the 
heading Science, nearly all deal wholly or in part with 
the science of life. They inehide a Saturday morning 
series at the Zoological Gardens on “Animals at the 
Zoo”, lecture-demonstrations at the London School 
of Hygiene on “Fundamentals of Biology”, a series 
on the conduct in the school of observations and 
experiments on plant and animal life, lectures on 
food and food values, on the teaching of hygiene and 
on science for senior schools. The last-mentioned 
course will direct attention to the desirability of 
framing science syllabuses on a wider basis than that 
traditionally employed, and will include an exposition 
of schemes of work which have been found suitable 
for senior children of both sexes in a London school. 

Secokdaby schooling for all is an ideal towards 
the realisation of which the United States has made 
notable advances. That the ideal is a mischievous 
one, and that advances towards it have had 
devastating results, is the gist of a lively diatribe by 
one of the staff of a Pennsylvanian High School 
published in School and Society of April The 
public school is declared to have become, to a large 
extent, a “racket”. A large proportion of the students 
who are promoted willy-nilly into the secondary 
schools will not and cannot profit by further school- 
ing in any form. This is the opinion not only of 
teachers of academic subjects but also, emphatically, 
of shop teachers, whose energies are largely devoted 
to making the best of the subnormal pupils for whose 
benefit money is lavished on special apparatus, special 
textbooks and individually supervised study. If the 
material is thus unpromising, the quality of the staff 
available for processing it suffers from the dominance 
of the doctrinaire in the direction of the teacher 
training institutions. Here students are being com- 
pelled to spend so much of their time learning how 
to teach that they have little left for mastering the 
subject matter they are to handle. They are be- 
wildered by the multitude of their courses, many 
of them obscured with metaphysical subtleties ; and 
they are practically obliged to accumulate further 
‘‘credits’ by attending vacation courses remote from 
utilitarian or cultural values. 


Science News a Century Ago 

London and Edinburgh Philosophical Journal 

The contents of the Oc*tc6iei% 1835, numbtif of 
the London and .Edinburgh Fhilcmophieal Journal 
■consisted mainly of repriifis of pap»^\s mid before 
various sacieties. These jneludod one by Sir David 
Brewster on the structure and origin nf the diamoxid, 
one. by Apjolm on a fiinrmla for iiderring the dew- 
point "from the indications of the wet-bulb hygro- 
meter, a part of Cb B. .Rose’s skc‘ieh of the geology 
of West Norfolk and a papia* liy Eneke on Giber’s 
method of determining ttu> orbits of eoniets. There 
was an original comm loiicat ion fi*oiii C. L. C. Euinker 
(1788-1862), the director of Hamburg observatory 
who had served in the British Na\\Y, to *Sir Thomas 
Brisbane on a iiew' method of reducing lunar observa- 
tions for the determination of the longitude. The ' 
number, however, -was of more than special iiitfTcst 
as it included tlie fii'st of a series of chlicial j’eports 
communicated by the t'ouiuai and Se<*.retanes of 
the British Associatifui on the Guhh'u luciuiiig. 

The Entomological Society 

At a meeting of Ihe hhitoinulegical Staaoty, held 
on October 5, 1835, “\hiriou8 tiouatioiiH of caito- 
mological works wvrv mnumneed, ineluding the lirst 
number of the spleudul ‘Fauna Jnponiea’ Ity Drs. 
Siebold and J>e llaan, presenb'd by the authors. 
Various naw' marnhers wer*^ tdcHdcnL ineluding Goimt 
Do Jean and M. Boisdu vtd, of Farin. A coininimica- 
tion wuis received from Mr. F. Dotihleday, eoniaming 
an account of the total dcHtniction of a beoluvo by 
a small .moth, Galleria the lar\i.e of which 

had completely dtw'ourod tin* cumb portions of which 

were exhibited. Sm^eral living cane iilants, greatly 
infested by the cane fiy, were exhibited by Mr. J. C. 
Johnstone, by whom an account was given, of. the 
rapid and alarming progress of this minute insect, 
its ravages extending over two -thirds of the island 
of .Grenada, to so groat an extent that piantations 
which originally made 300 liogshcads did not nowr 
make more than eighty or niiuuy. . . i Athenaeum.) 

Sir Charles Bell at the Middlesex Hospital 

On October 7, 1835, Sir Hiaiics Btdi wrote to liis 
brother Goorgo, don’t think 1 have written to... 
you since I began the hadures, establishing a school 
in the old Middlesex. At least niy spirit and do\’Otioii 
to the art and to tho inslitutiou tu whhdi I am 
attached will not be denied, i iun’c deliveriHl six, 
lectures, such as only long oxpmhuice and study 
could have produced. I lecture to soint^ sixty pupils 
— ^which for a begmiung is as much as wc could 
expect. N..B.-— I hai’^e receivi-nl not oni‘ guin(‘a from 
these lectures and expect none. On the contrary. 
I have subscribed £50 as one of tlie hospital surgeons, 
£30 as a lecturer. Nevertheless, the main object will 
be gained- — the preserving the hospital respectable. 
... I now return to tlie (‘lu^ap and eonip)lcte edition 
of my ‘Nervous .System’,” 

The Tortoises of the Galapagos Archipelago 

, On October 8, 1835, Darwin records : “W© arrived 
' at ■ J ames Island ; this island as well as Charles 
Island, were long since thus named after oui‘ kings of 
the Stuart line. Mr. Bynoe, myself, and our servants 
were left here for a w-eek, with profusions and a tentj 
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whilst th-Q Beagle went for water. We found here a 
party of Spaniards, who had heen sent from Charles 
Island to dry fish and to salt tortoise-meat. About 
six miles inland, and at the height of nearly 2,000 
feet, a hovel had been built in which two men lived 
who were employed in catching tortoises, whilst 
the others were fishing on the coast. I paid this party 
two visits and slept there one night. . . . While 
staying in the upper region we lived entirely on 
tortoise -meat : the breastplate roasted (as the 
Gauchos do came con mero), with, the flesh on it, 
is very good ; and the young tortoises make excellent 
soup ; but otherwise the meat to my taste is indifler- 
ent.” . 


Societies and Academies 

Paris 

Academy of Sciences, August 12 (O.i?., 201,413-436). 
The President announced the death of Antoine 
Guntz, Correspondant for the Section of Chemistry. 
Hans Schwerdtfbgeb : Functions of matrices. 
Boris Katjfmantn : The infinitesimal properties of 
closed ensembles of arbitrary dimension. Bichard 
Brauer : The integral invariants of varieties repre- 
sentative of simple closed Lie groups. Georges 
Boxjrion : The limit functions of the partial sums 
of an integral series at the frontier of the circle of 
convergence. Marchs Brhtzchs : The appreciation, 
a priori, of the value of a commercial combustible 
for motors. Bbhe Dubrisay : The action of sulphur 
on silver. The blackening of silver can be produced 
by sulphur without the intervention of a sulphur 
compound. The increase in the rapidity of the action 
caused by a high vacuum may be partly due to the 
increased rate of diffusion of the sulphur vapour, and 
partly to the removal of a layer of protective gases 
on the silver. Jean Cal vet, Jean J. Trillat and 
Miloslav PAid : The recrystallisation of pure 
aluminiiun. Application of the X-ray method to the 
study of the velocity of crystallisation of aluminium 
containing 99*9986 per cent of the metal. At 0° G., 
slight traces of crystallisation appear after 12 hours, 
and this is still incomplete after 336 hours. At 100° C., 
recrystaliisation is complete after one minute, and at 
higher temperatures is practically instantaneous. 
Charles Dueraissb and Marcel Gerard : Dis- 
sociable organic oxides and the anthracene structure. 
The existence of a photo -oxide of anthracene : its 
thermal decomposition. According to the theory 
developed from the study of the rubenes, anthracene 
should absorb oxygen rapidly under the action of 
light, forming a compound decomposing on heating 
but without emitting oxygen. The results of experi- 
ments with anthracene are given, fully confirming 
these views. Bene Salghes : Erythrocytes, 
haemoglobin and the globular value in the course of 
cancerous affections in birds. Leon Yellhz : The 
comparative action of the bile acids on the tetanus 
and diphtheria toxins : the special properties of 
lithocholic acid. For the same polycyclic structure, 
the neutralisation of the diphtheria toxin depends 
on the number of alcohol groups, whilst this substitu- 
tion is without influence on the neutralisation of the 
tetanus toxin. Lithocholic acid is the most energetic 
agent known as regards neutralisation of the toxin 
of diphtheria, Baymond -Hamet : The non -modifica- 
tion of the sympathicolytic activity of yohimbine by 
the introduction of a double bond in the molecule 
of this alkaloid. 


August 19 (G.R,, 201 , 437-460). Lohis Blaringeibm : 
The fertility of Hemerocallis flavci and of .its, hybrid 
(H.flava X H./wZw). HARALDGRAMix^ iThe asymp- 
totic properties of' a class , of cliance variables. 
G. Polya : Integral series satisfying an algebraic 
differential equation. PibB'RE Lejay" , and Tsan 
Hhng Chi : Gravity map , of the south-west of , 
China. Beza BadmanAchb : Influence of tem- 
perature -on the electrical conductivity of quartz. 
Philippe Waghet : Light emission of mercury .arcs 
under high pressure. From measurements with a 
photoelectric cell of the light intensities of a mercury 
arc at varying incidences it is concluded that the 
colour of the mercury arc varies according to the 
direction from which it is observed. This complicates 
the problem of iieterochrome photometry when the 
mercury arc is used as a light source. Georges 
Flhsin ■ and ' Christian Aall : The^ study of the ; 
system calcium carbide, calcium oxide. G. Dedebant, 
Ph. Scheresohewshy and Ph. Wehrle : The theory 
of the general circulation of the atmosphere. The 
law of the rotation and the field of pressure. 
Fernand Arloing, Albert Morel and Andre 
JossERAND : The action on tumours, in intraveuioiis 
injections, of soluble chemical products in which iron is 
associated with vitamin C (ascorbic acid). 

Leningrad 

Academy of Sciences {G.R,, % No. 9, 1935). L. G. 
Magnaradze : The problem of the elastic oscillation 
of the semiplane, G. M. Bavli : A generalisation of 
the boundary problem of Poisson. N. A. Slioskin : 
Discontinued two-dimensional movement of an ideal 
gas roimd a curved obstacle. X. A. Dobrotin : Dis- 
tribution in angle of protons projected by neutrons. 
M. Divilkovskij and M. Filippov : Measurement of 
the intensity of magnetic fields of very high frequency. 

W. Fr^iedbrices and V. Zvetkov : Orientating 
action of an electric field on the molecules of aniso- 
tropic fluids. M. P. VoLAROViTCH and A. A. Leont- 
jeva : (1) Determination of the specific volume of 
molten diabase at high temperatures. (2) Determina- 
tions of the specific volume of molten salts at high 
temperatures. P. P. Porfirov : Determmation of 
the capacity of a polarised mercury electrode. X, P. 
Smirnov : The stimulus to precipitation. X. X. 
VoROZHCOv, Jun. and A. T. Troschenko : Morphine 
content in the latex of Papm&r somndferuni. A. E. 
Fersman : The ek system (see XATURB.of Aligns t,, 
31, p. 349). S. X. SiMAKOV, X. A. Schwembebger 
and O. S. Vjalov : , Silurian naphtha in central Asia. 

X. A. Schwembebger : Contribution to the problem ; 
of the Silurian naphtha in Central Asia. M. X. 

I VANTiSHiN : Contribution to the problem of the' 
geochemical zonation in the distribution of metallic 
elements on the territory of the Far Eastern region. 
A. G. Ebbrzin : .The Tchauda layers in the. Taman 
peninsula. O. Xikiforova : The Upper Silurian of 
Podolia.,; S.' F. Cerevitinov and L. ;V- Metlickij t 
Effect of an electric field of high frequency on the 
keeping qualities of fruit and vegetables. A. Y. 
PopGOV : Xote on secondary dorm,ancy of Tammacum 
megalorhizon seeds. T. S. Bass : Some regularities in 
the structure of eggs and larvae of fishes in northern 
seas. 

. { G . B ., 3, Xo. 1, 1935). I. M, , Yinogradow,; 
Some rational approximations, I. D. Ad-o : Bepre- 
sentation of Liesehen groups by linear substitution, 
S. Tchhnikhin : „ A generalisation of the ' theorems 
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of G, Frobemus and of V. Tiirkin. A. P. Di^zmahn 
and A. A. Kulakov Some criteria of non-simplicity ■ 
of finite groups. W.'Fedoeov: Uniform functions. 
S. Shubin ; Application of the , method of the 
Dirac density matrix to the theory of metals. 
G. Liandeat : Utilisation of a selenium photo - 
element for the measurement of the ultra-xdolet 
solar, radiation in , the : region ■ of 3200 A. A." .M. 
Stefanovskij, E. S. Tataeskij and IST. V. 
Zeliakov : Dependence of the structure of 
ammonia eatalyser upon the conditions of its reduc- 
tion. V. G. Fesenkov : Photometric analysis of the 
luminosity of the night sky, 3SF. S. Filippova: 
Isotopes of hydrogen in petroleum. P. Lazaeev : 
Ionic theory of the physiological action of short 
waves. A. N. Paeshin : Extracts from the muscle 
tissue of dog and rabbit. V. P. Nekhoeoshev : A 
find of Upper Pakeozoic marine deposits’ in the 
Zaisan basin. M. E. Neuhaus : Data concerning 
crossing -over between the X and Y chromosomes in 
females of Drosophila melanogaster. B. K. Steg- 
mann : Distribution and geographical variation of 
Saxicola torqiiata. 

Rome 

Royal National Academy of the Lincei, April 28, 
G. Roveeeto : The Mbntenotte series as a con- 
stituent element of the Western Alps and of the 
Apennines. M. Renata Fabbei : Differentials of 
higher order. L. Roth : The regularity of algebraic 
surfaces, E. Ciani ; A sizigetio bundle of cubic 
surfaces (1). A. de Mm a Fernandes : Compound 
tensorial derivation in non -point spaces. Th. Motz- 
KiN : Some characteristic properties of con\'ex 
ensembles. N. W, Akimopp ; Considerations on 
propulsive efHciency. C. Tolotti ; T^^ical case of 
dynamic universes endowed with complete symmetry 
about a centre. The field-equations of a universe 
showing complete symmetry about a point have been 
derived previously, the only hypothesis made being 
the existence of suitable co-ordinates with respect to 
which the propagation of light is isotropic. Further 
assumptions now made are that such isotropy holds 
with respect to substantial co-ordinates (connected 
with the moving matter) and that, in such co- 
ordinates, the velocity of light is independent of 
position. Under these conditions, the gravitational 
equations are shown to relate necessarily to a com- 
pletely homogeneous uiiivarse. G. Ficcaedi : The 
atmospheres of the planets. A hypothesis is advanced 
to explain the fact that the atmospheres of the planets 
near the sun are characterised by oxygen compounds 
and those of the more distant planets by carbon- 
hydrogen compounds, T. Feanzini : The diSusibiiity 
of deuterium into metals. The dispiaceability of 
occluded hydrogen by an electric field is confirmed, 
and the absence of a similar effect with deuterium is 
shown. Further work is necessary to decide whether 
deuterium is adsorbed, but not absorbed, by palladium; 
or neither adsorbed nor absorbed; or absorbed, but 
not displaceable. R. Manzoni Ansidei: The Raman 
spectra of the isomeric nitrotoluenes. The measure- 
ments made confirm those published by Kohlrauseh, 
Dadieu and Jele in 1931, G. Ficcaedi : (1) The spec- 
trum of neodymium oxide vapour. (2) The spectrum 
of samarium oxide vapour, C. Acqua : The nature of 
ultra-viruses. From a review of the evidence avail- 
able, the conclusion is drawn that filterable viruses 
have an auto -catalytic action, A. Messebi : The 
organising power of wood and of the primary 
phlcem. ^ 


October 5, 1935 

Washington, D.C* , 

Nadonai Academy of Sciences {Proi\, 21, 507~r>16, 
August). E. C. AIacDc AVKi.L, M. d. Ta^'lce and 
J. S. Potter : llio dopcudi^iH'o of prot pction against 
a transplantahk*. iiions<* loukaaiiia iiprai tlio genetic 
constitution of the inuuuiiisirtg t issue. l\vo strains of 
mice were Knihia’oiiie tissue from unr* strain 

induced resistance in all cnisus; that Irurn tlio other 
failed to indiieo resisiaiict* in its own strain ; embiyo- 
nie tissue of hybrids of i !i«‘ two st rains aro us sncci^ssful 
as- the first. tJ . W . Ai^hx a m )E h : ( I ) On the chains 

of a complex and their duals. (21 On the ring 
of a compact metric .s])ac'C. Alfked d. i\lABiA and 
Robebt S, Martin : On t he repres* aiiat ion of |•5osit■ive 
harmonic- funeta’ons, M, H. Elliott and W. C. 
Teeat : Hiuiger-coiitraetituis and rate of eoii- 
ditionmg. Hunger-coiii met ions, \*isihle in rats with 
stoinaclis trans|ilaiited to a 'position just below tlie 
skin, were found to coimddi* with periods of activity. 
Rats with such hunger-coiurarUrms were able to 
learn to respoinl to a coialitiont'd stimulus (an 
electric light ) rnori’ ijuirkly than aniinah winch had 
reeeivc'd food. 


Forthcoming Events 

[Meetings marked with an asterisk arc apepe to the public,] 

Sunday, October 6 

Bkitlsh: Mt.'snrM (Natuhal H iHia.and, a! 3 and 4.30.-- 
Miss M. li. tl. Edwards; “Animals and 


Monday, October 7 

British Museum (Xatiiea-L HisTru-iy), at I J. 
Ramsbottoin : “Fungi and their Mode of 
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Great Britain and Ireland 

Departraent of Seieiitillc anti litdietriai ■Res«'arch: Food In- 
vestigation. Leatiet No. 6: The JlefrlgtTjitrd Ua.s-Sfcorago of Apples. 
By l)r. I'TanMiii Kidd and l>r. Cyril West. I’p. 12. (London: H.M. 

Stationery Office.) 

Sixtcentli Annual Report of the Ministry of Health, 11)34-35. 
(Cmd, 4978.) Pp, xii t350. (L'aidrnt ; li.M. Sfalioiicry Office.) 

5«. lit/, net. 

■ Transactions of the .Royal Soeirty of Kdinhurgli. Vol, Jhirt 2, 
No. 17; The PhithHiennis In Light and Ktiidated Slunds of 
the Leguminosjo — A €o!itrii>nti«n to t in* I’atwal Study of Ditferentia- 
tion in the Plant, By Hr, IL Roiul. Pp. 4iHL42.5-; I idatc. iki. 
VoL 58, Part 2, No. 18 : Rare and New (iKfcnu'odoyiu FKliifS frrnn the 
Downtonian of Shropshire. By Prof. .Leenuni d. Wills. Pp* 427-447 +7 
plates. i>s. (Edinburgh: Eoherfc Oraiitand Sen ; London: Williams 
and Norgate, Ltd.) 

Other Countries 

Verdllentlichnngen des (lefjpiysikalLcheu InsUtuts rier I'niversitiit 
Leipzig. Serie 2 ; Spezialarbeiten airs tiem th‘i tphysikallschen Iiistitut 
nnd Observatorium. Band «>, lieft .T: '.reniperaturverhiiltni.sse und 
WTndsystem einos geschio.^sonen Wakigi‘bit,;tt‘g. \’t!n ilorst Gunther 
Koch. Pp. l2'l“17r>-f 2 plates. Band t), lloffe 4 ; Die physikalischo 
Arbeitsweisse des Galieiikainp-Vcrdimstungsniessrrs imtl seine Anweiid- 
nng auf mikroklimatische Pragen. Von Kathariiia DdrtfeL Pp. 177- 
222. Band 6 , Heft 5 : Instabiie Schiehtungen der Atmosphere iind ihre 
Bedentung fiir die Wetterentwiekhing ini Kunliigsberger Gefoict. Von 
Gerhard Seifert. Pp. 223-379+34 plates. (Leipzig: (jeophysikalisches 
Institut der Universitlit.) 

Zaklad Astronomji Praktyezmd Pulifeeclinikl WarszawskieJ (Iiistitut 
d’Astrono-inie pratique de i’iScoIe polyteelmique de Varsovie), Publi- 
cation' No. 13 : Poiniary mikrofotometrycziie gwiazdy zmieniiej SU 
Draconis w latach 1931-1934 (Mikruphotoiiietrisdm Messungen des 
veriinderUciien -SU Braconis in den Jsihren 1931-1934). Napsali F. 
K^pihsM i M. Kowalczewski Pp- 18. (Warszawa; Politcchnik! 
Waramwskiei.) 

Anaales de Plnstltut de Pliy.skiue du Glolie de F University de Paris 
et du Bureau central de Magnetisms terrestn*. Publiees par les soins 
-de Prof. Ch. Mauraln. Tome 13. Pp. iii + 144. (Paris: Les Presses 

universitaire.s de France.) 

Eeport on the Zoological Survey of India for the Years 1932 to 
1935. - Pp. ili+lx. (Delhi: Manager cd’Pnhiieiitlons.) 1.2 rupees; 2®. 
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Food, Farmer and Future 


"'Considering Punch as the expression of the 
popular voice . . . is it not also surely some over- 
ruling power in the nature of things, quite other 
than the desire of his readers, w^hich compels him, 
when the squire, the colonel and the admiral are 
to be at once expressed, together wdth all that 
they legislate or fight for, in the symbolic figure 
of the nation, to represent the incarnate John Bull 
always as a farmer — never as a manufacturer or 
shopkeeper and to conceive and exhibit him rather 
as paymaster for the faults of his neighbours, than 
as watching for opportunity to gain out of their 
follies.” — John Buskin. Lecture at Oxford. Nov. 
1883. (Cook and Wedderburn ed. Vol. 33, p. 365.) 

S igns are everywhere to-day that the desire is 
growing in us to put the house social more 
under considered control : we see that the happy- 
go-lucky individualism, of the past must give way 
to a well-thought-out system, which will be to the 
greater good of a greater number ; we see the 
need to infuse a greater share of human sympathy 
into commerce and industry, in place of the un- 
bridled spirit of competition that has too long 
prevailed: in other words, there is an obvious 
desire , dio introduce ■ scientific practice into our 
affairs, so that we may work with calculated effect. 

Life is so complex that we have forgotten how 
entirely food is its foundation and mainstay. We. 
have taken what is provided as a matter of course,- 
with little thought for the stomach: - too easily 
assuming that nothing unwholesome would be 
offered, scant allowance has been made for com- 
mercial greed. The , use of crude fuels, such as 
coal and oil, has led us to overlook our own need 
of carefully chosen fuels of altogether special 
quality : in fact, twenty years ago, when the War 
began, we had but a few rough rules to guide us. 
The rapidly growdng science of .dietetics has been 
developed almost entirely since the War. We 
now know that Nature exerts her control by 
homcBopathic means : that our gross foods are ■ 


assimilated under the influence of indispensable 
very small proportions of a large number of 
accessory agents, in balance, each of which appar- 
entty serves the special ends of some one or other 
of the many separate, departmental activities of 
the human system. A trace of iodine may shift 
the balance from idiocy to sanity. No factory is 
in any way an approach to our bodies in complexity 
and perfection of organisation. Not a few of us 
look forward with comfortable assurance to a time 
when present-day curative medicine will give way 
to a preventive medicine which will all but insure 
health, through proper feeding. An Erewhonian 
situation will then prevail : disease will be punish- 
able — because it will be admitted that it is mainly 
due to misfeeding and malnutrition. 

Once established, this attitude towards health 
must affect our policy in every direction. In asking 
for a national stock-taking, Mr. Lloyd George has 
shown that he already has a dim notion of the 
coming state of affairs — ^when official ignorance 
will be overcome by constructive knowledge, 
broadly spread throughout the commxinity, not 
localised in a bureaucratic service. We have to 
define an agricultural policy without further delay. 

Milk will be our mainstay ajid primary mre, 
being Nature’s ideal food, the food of infancy . As 
■a nation, we have yet to recognise the general 
value of milk • that the Milk Marketing Board 
should feel called upon to press it upon the atten- 
tion of the medical profession, by a weekly ad- 
vertisement in the Lancet, is not merely farcical 
but little short of a tragedy. We have to create a 
milk conscience in all concerned with its pro- 
duction.- Proper conditions of cow-keeping must 
be enforced, throughout the cou.ntry ; we must 
not allow the trade to be in ignorant hands. If 
■ rigid .count can be kept of publicans, control of 
■dairymen should not be impossible. Maybe, if it 
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were ■ taxed, as dear as beer, milk would be more 
valued and more popular. EverytMug has yet to 
be, leariit , about milk. Certain deficiencies are to 
be recognised even in the best product. Whether 
these are ' imat^ the consequence of long 
continued malnutrition, due to exhaustion of our 
soils, is a question. 

If cows came ‘Trom out the East’’, originally 
they wiU have been exposed . to a fuller measure 
of sunlight than are our cows to-day ; if so, their 
output of the much belauded D advitant may 
have been greater, particularly if better feeding 
put more ergot-sterol into the hides of the Eden 
herd. Eve, noticing that the animals generally 
ate it, may have been led to give a bite of grass 
or of some water weed to her infants with her 
milk ; civilisation has made modern mothers less 
considerate, thoiigh I hear of my Californian 
great-grandson being given spinach from early 
infancy. In fact, we do not yet know w^hat milk 
is, might be or should be. A vast field of scientific- 
ally directed, experimental inquiry lies open — 
real inquiry, not randomised re-search. 

The inquiry into milk will involve no mere study 
of milk but also of the animals producing it and 
of the foods from which it is made. We may say 
already, that we know— some few of us feel it in 
our bones — that, like ourselves, when properly fed, 
cattle will be free from disease. Grass hitherto has 
scarcely been a cultivated crop — ^we have to study 
its cultivation, under the various conditions of soil 
and climate which prevail in our islands ; this 
applies equally to other crops used in feeding farm 
animals. Milk will surely be found to vary ia 
quality — eventually the districts producing it will 
be graded and specially named, as vineyards are 
in France and Germany : Liebfraumilch will not 
be the only brand : Mikh, Weib und Gesm^ will 
be our modern Sprichwort, Our Wine and Food 
Society will have its milk tasters who will vie 
with Mr. Andre Simon as a wine taster ; a Marcel 
Boulestin-Ambrose Heath combine will act as grass 
tasters to cow herds, as well as in testing our salads. 

A problem to be inquired into is the cyclic varia- 
tion with the year in grass and other green foods 
supplied to cattle. The plant must change its 
character in passing up to the climax of its growth 
and thence down to maturity. Milk must be 
correspondingly affected. At present, all that we 
know is, that some of the shortcomings in winter 
food may be met by rationing cattle with summer* 


instrumental in starting at Christ’s Hospital, three 
winters ago, six cow^s out of a iienl of thirty-six 
were fed with such grass, growm, cut anti dried 
under the superintendence of Sir Frederick Keeble, 
at the Jealotts’ Hill Farm of Imperial Chemical 
Industries, Ltd. Throughout tlie winter, the six 
remained sleek and. gave a milk of summer char- 
acter, whilst the rest of the herd fell off as usual, 
giving an ordinary poor winter milk. Similar, 
results have ■ since been obtained elsewhere. , We 
may hope that, some day, winter conditions may 
be overcome by jiistifjdng the practice of the 
Laputan philosophers. 

To produce 'grass of the right quality, the grow- 
ing plant miist be sprayed with Avater and even 
with fertilising solutions, at the expedient moment. 
The supply of water, t'hereforo, must bo taken into 
account and due provision made. I’^ltimately, it 
will be foiimi that only certain distrii*ts are suit- 
able for the prodiietion of a Htaialard article — - 
these will be definitely cjirmarked tor the purpose 
and supply regulated tt.> moot t.hci deina.iKi. 

In connexion with milk, buttfCr and, cthoese will 
need special considerati<m — to what extent we are 
to supply ourselves with these. We are so ill- 
supplied now that the public is losing all sense. Of 
quality in cheese — the gullible housewife will take 
anything, provided it be in wedges wrapped in tin- 
foil, paying through the nose for it. Each county 
should have a cream cheese of note : dairpnaids 
generally should be called upon to show that they 
have the imagination to produce distinctive articles : 
of what use are the bacteriologists if they caiin3t 
provide each coiiiity with its special cheese-bug, 
to be brandished against all coiners from ou**tslde \ 

Our milk production should Ihj >i lu'ctly , h uirlated 
with and regulate om* oiiipiii of nicatr-l^-*| veal, 
beef and pork, even of poultry and eggs/ 'H/iitfer 
involves butter-milk aiicl it,s use in pij; and 
keeping: not an ounce should be* wastcai. That 
Eothamsted should spend time and nioiie,v in show- 
ing how" it may be made hariiilcss before turning 
it into a stream .is nothing short of erimiiiai con- 
donation. of maniifiietiirers’ ignorance, "^^erily is 
milk a dahity dish to set before king and nation I 

Sugar may come next. We siiaii have to take 
this seriously, not as mere sv^eetiiess. In Europe 
it ■ can only be produced at an economic loss : it 
has, always been bounty fed. It may have agri- 
cultural advantages and suit our firrniers under 
present conditions— but Peter is robbed to pay 


grown grass, cut young and immediately driec 
with special care. In an experiment which I wai 


Paul, the community boars tlio brunt. Sugar can 
be made from sugar cane, at half the cost of 
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'beet sugar, in the West Indies, Java, etc. We 
cannot: but purchase some foreign goods in ex- 
change for our manufactured goods— is not sugar 
one of the articles we should agree to purchase^ on 
this account ? There is no question of sweated 
labour to be considered : sunlight and the associ- 
ated conditions in tropical countries aU prevail 
against the economic cultivation of sugar here. 

Maybe we shall soon be led to discourage the 
consumption of sugar and reduce its, use to a 
minimum. Evidence is accumulating that it is 
an undesirable, if not a bad food, except when 
used to meet the strahi of extreme muscular 
exertion, as in racing or climbing. The rise in the 
consumption of sugar, in modern times, is remark- 
able, especially in the United States ; coincidently, 
there has been a marked fall in the amount of 
bread eaten. Americans are directmg attention 
to a surprising change in national type- — ^to the 
growth of obesity and even flabbiness in character. 
Are we not also losing character and becoming 
sugary in outlook 1 Sugar definitely spares fat — 
women are right in avoiding it, on this account. 
Worst of all, we starve ourselves in eating sugar 
in any quantity : it carries nothing with it — ^no 
mineral matter, nothing that is body-building. On 
this account it is bad for children. Finally, it is 
probable that resistance of infectious disease is 
lowered by an excess of sugar in the blood. 

Follows bread. Society has a heavy indictment 
to bring against the medical profession in par- 
ticular, in that it has so long allowed the use of 
white wheaten flom as bread — that it has not in- 
sisted on as much as possible of the whole grain 
being eaten. The faults of white flour are those of 
sugar — ^it is mainly of use as fuel and has little 
nutritive value. It is truly a whited sepulchre! 
Nearly the whole of the mineral matter and the 
vital components — the germ — are removed in the 
bran, which is not eaten but sold as offal, for use 
by animals ; these get the best of the bargain. 
The use of such flour is traceable to American 
laziness, to the desire to avoid hard labour by the 
use of machinery, also the desire to do big business 
and supply the world — ^without counting the loss 
to American soil or European farmers. Whole- 
meal flour cannot be kept more than a few weeks, 
as the oil in the germ becomes rancid ; white 
flour, being free from the germ, may be stored over 
long periods — ^it therefore suits the milling and 
baking trades. Canadian hard wheats have also 
an unfair advantage, in that the flour will carry 
more water : the baker can make more loaves 


from the sackful. Bread to-day is made bloc — - 
by machine : it is crustless and uninviting, as well 
as of minimum nutritive value. We need to go 
back to the local mill and , the local baker — -who 
together can give us a seemly loaf, of a bread 
containing as much of the cereal grain as may be 
eaten profitably. Maybe as good, if not better, 
breads may be made from home-grown than from 
imported wheats- — putting aside all question of 
their water-carrying power. 

Although Rothamsted has grown wheat on the 
same land, under like conditions, during more than 
ninety years, with great show of statistics, nothing 
has been learnt of the nutritive value of the grain. 
In any case, not a sack of flour should be allowed 
to come into the country- — only grain, to be ground 
here. Our present fiscal policy will need drastic 
revision, if our knowledge of food be allowed to 
play any part in determining its character and 
scope. So will our agricultural research. 

Last, but not least, ’tis but the means to do 
ill deeds that makes deeds ill done’’. This applies 
equally to the good deed of growing high quality 
crops : to water and manures, without which, in 
due season, nothing is possible. Agriculture has 
two great problems to consider — that of water- 
supply and that of waste -disposal. Neither can 
be discussed here. Suffice it to say, we cannot 
afford, any longer, to waste organic matter : we 
must have humus manures, if we are to put quality 
into agricultural produce, especially into table 
vegetables. Ail town waste must be collected and 
specially treated : Sir Albert Howard and others, 
working in India, have shown how this can be 
accomplished. Our people will perish, not from 
lack of knowledge but of organic manure, if this 
be not soon done. In addition, 'we cannot any 
longer allow sewage to go to sea : we must in 
some way recover from it both potash and phos- 
phate, of which the natural stores are very limited. 
China calls to us, offering an example of thriftiiiess 
that we shall be compelled to follow. Our agri- 
cultural research stations fail us, not only in this 
particular but generally in matters of food pro- 
duction. They offer us only bare figures. Man 
unfortunately lives not by statistics. 

A great renascence awaits us. We have to 
brush the pedant aside and make our universities 
of avail ,in the service of the nation. Education 
at the present day is worthless for all practical 
purposes ; its fulcrum, in future, must be the bell^^ 
through favour of the farmer. 

Hefby E. Armsteong. 
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Stability of Structures* 

By J. S. Wilson 


T he iiieaiiing of stabilit^^ is not easy to define* 
In dynainics and meclianics we have stability 
of steady motion and stability of equilibrium, of 
position and of friction. To the civil engineer the 
word is usually applied to the power of a structure 
to withstand for an indefinite time all the loads 
and forces that may be brought to bear on it. 

The most stable structure ever built is probably 
the Great Pyramid of Egypt. It consists of large 
blocks of limestone carefully shaped and piled 
together to the height of 480 ft. on a base measuring 
830 ft. square. Another example of a great pile : a 
pile of bricks laid one on another, was a tall chimney 
such as the celebrated one at St. Bollox in Glasgow. 
This had a height of 435 ft., and at its base a 
diameter of 40 ft. It was pulled down a few years 
ago after having stood since 1842. A masonry dam 
built across a valley to impound water is a form 
of structure the stability of which must be beyond 
question, as failure would lead to disastrous flood- 
ing. Then we have the arch, the most beautiful 
and fascinating form of construction invented by 
man. In its simple form we have arches of 
imposing size and graceful stability across rivers, 
while in cathedrals and other great buildings we 
have it in the groin, dome and buttress. 

In each of these examples, strength and stability 
depend mainly on the resistance to compression 
offered by stone or brick. A complementary form 
of structure, dependent on the resistance to rupture 
by the pulling asunder of its parts, is the suspension 
bridge, the stability of which depends almost 
entirely on the tensile resistance of the chains or 
cables. The greatest structure of this form is 
undoubtedly the George Washington Bridge over 
the Hudson River, New York, with its span of 
3,400 ft. 

In most iron and steel structures the resistance 
of the material to both tension and compression 
contributes to their stability in equal proportions, 
as is found in the great girder and cantilever 
bridges. Reinforced concrete, in which the great 
strength of concrete to resist compression is com- 
bined with the power of steel to resist tension, owes 
its development largely to the facility with which 
it can be built and shaped. Tunnels of masonry or 
brickwork, and cast-iron lined tube tunnels, 
subject to the pressure of great depths of earth, 
are forms of structure the stabilities of which are 
not easy to calculate. 

* From the presideBtial address to Section O (Engineering) of the 
British Association delivered at Norwich on September f). 


There are two sides to all iirobleiiis in stability 
the first depends on a,pplietl meehaiiies, the secoiicl 
on the regulation of stresses to get an economical 
use of material. Progress in the second during the 
last fifty years lias not been so great as in the first, 
to which my remarks refer more particularly. To fix 
the directions of, and a-rrange for the balance of, 
loads and forces, the conception of action along, 
lines was introdiieed at an early stage. The position 
of such a line, with respect to the boundary of a 
member offering resistance, governs the distribu- 
tion and intensity of stresses in th<^ material. In 
estimating the intensity of stress, the position of 
the line in a lamina of the part und«‘r (ainsideratioii 
is usually considered, and In it th(‘ distrlhutioii of 
the stress follows the ■lra]K*zium lawh winch is a 
partieular case of Galilerfs solution of the beam 
problem. Thus if t he line reprc'scmting the centre 
of action of load or thrust is on the centre of 
the section of the member, the stress intensity 
. would be the same throughout, the section. If the 
line of action is off tiio centre, then tlie intensity 
is increased on the side towards whi(*h the I.iiie 
has moved. The diagram representing the distri- 
bution of stress is a trapezium, the centre of 
gravity of wdiieh is on the line of action. 

In a pier or buttress wliieh supports and at the 
same time resists the thrust of an arch, the line 
representing the resultant of the weight and thrust 
of the arch is deflecded dowmw^ards by the weight 
of the buttress, and the buttress may be so shaped 
that the detiectc‘d line is everywlien^ near the 
centre giving a uniform intensity of stress in the. 
mavSOiiry, ami uni form ;pressmv on the ground , 
below' the foundations. Chi the otfier hand, the 
balance may not be vso good, and tlic^ Hue may be 
towwds the outer side of tlie bultrc^ss, giving high 
concentration in the masonry and ground. 

Historically, tlie- problem of the masonry arch is 
extremely interesting. The arch f« ani of coiistnie- 
tion has been known for thousands of years, ami 
several magnificent arches built by the Romans. ■ 
are still hi a very good state. Real progress in the 
theory of the design and strength of the arch is 
comparatively recent. 

In a masonry arch the line of thrust might 
occupy one of a variety of positi.on.s any of which 
would satisfy the requirements of equilibrium. 
For the purposes of design or estimating stability, 
■some particular ..line must be chosen, and this can 
only be done by making assuiiiptioiis, the validity 
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of wMch must have regard to the method' of con- ■ 
strnctioii and the probable conditions of stress in 
the masonr3r. One assumption relates to the 
position of the line of thrust at the crown or 
springings. Since 1870, one of the advances made 
I has been the introduction of definite hinges, at the 
; , crown or at the springing level, or at both places, 

'' to ensure the line of. thrust passing through those 
I ; points. These hinges render the problem of strength 
' and stability much more definite, but with respect 
I to arches without hinges the position is unchanged, 
although much has been done by comparing and 
analysing existing structures. In the monumental 
I' work by Sejoiirne^, particulars are given of all 
arches of appreciable size throughout the world : 
details of construction are given, and the propor- 
tions are analysed and compared, 
f Up to the first half of the nineteenth century, 

I knowledge of the strengths and characteristics of 
materials, and of the branch of engineering science 
; now known as ‘applied mechanics’, was not suffi- 
cient to establish or disprove the accuracy of 
various theories relating to the design or stability 
of a masonry arch then in vogue or from time to 
time propounded ; efforts to make progress in the 
problem depended almost as much on dialectics as 
on mechanical principles. 

Throughout a long period in the eighteenth and 
nineteenth centuries, mathematicians and others 
applied themselves to finding the exact form of 
the line of thrust that would ensure equilibrium in 
^ a mass of masonry bridging a void. The upper 
boundary of the mass was a horizontal surface 
representing the road surface and the lower one 
I the intrados of the arch, shaped to. conform to the 
line sought. 

I The shape of this arch of equilibrium was com- 
pared ill great detail with those of the ellipse, 
cycloid, parabola, catenery and semi-circle or 
segment of a circle. , Different writers strongly 
advocated one or other of these curves as being 
^'1 the true curve for an arch.' The elaboration with 
which this was done' seems remarkable, for many 
must have known that to build an arch to conform 
to a particular curve with the exactitude sug- 
gested is practically impossible. When the center- 
ing on which an arch is built is removed and the 
arch supports itself, the compression of the mortar 
in the joints and of the voissoir stones allows the 
arch to drop an amount which is quite sufficient 
to alter the shape appreciably ; thus the arches 
of Perronet’s famous bridge at Neuilly dropped, on 
decentering, enough to alter the radius curvature 
at the crown from 150 ft. to 244 ft., and if intended 
to be elliptical, it might have conformed actually 
more closely to a cycloid. 

For the longest spans, reinforced concrete has 
now superseded masonry ; but fine masonry arches 


of 300-ft. span have been built. The' construction 
of spans ■ of increasing length has bean made 
possible by improved technique in building. To 
avoid high stresses arising at the springing and 
key stone, as a result of the settlement or elastic 
deformation of the centering, as weight is added 
during building, and as a consequence of the initial 
deformation of the arch itself when the centering 
is removed, gaps are left in the arch, and special 
forms of construction are now introduced to act 
as temporary hinges, so that when the bridge is 
completed and the gaps filled in, the position of 
the line of thrust is fairly definitely known. In 
reinforced concrete arches, either permanent hinges 
of steel are introduced or else all the reinforcing 
bars are drawn together at the critical points to 
form a temporary hinge, and the surrounding 
concrete is filled in only on completion. Reinforced 
concrete arches with spans as great as 590 ft. have 
been constructed. 

The stability of a masonry dam is a problem 
that has exercised the minds of engineers and 
mathematicians for many years. The failure of 
the Bouzey dam in France in 1895 gave prominence 
to the problem. The Bouzey dam was straight 
with a length of 1,720 ft., and the water held up 
had a maximum depth of about 40 ft. When the 
dam failed, the upper 30 or 35 ft. of its height for 
a length of 560 ft. was swept away, and the flood, 
passing down the valley, caused great havoc, and 
eighty-six people lost their lives. 

Investigations after the disaster revealed manj^ 
points of interest. In the original design, the 
maximum pressure on the masonry was the only 
factor considered in calculating its proportions. In 
the course of the investigations after the disaster 
it was shown that the resultant of the thrust com- 
bined with the weight of the masonry was so 
placed that a tensile stress of T3 tons per sq. ft. 
must have been imposed on the niasoniy. Labora- 
tory tests proved that the maximiiin tensile 
strength of the masonry was on^y 60 per cent 
higher. In opposition to the theory that the parts 
that failed had overturned by virtue of this weak- 
ness, it was held by some that failure was by 
shearing ; the shearing stress being calculated as 
1-32 tons per sq. ft. by some, and as 3-2 tons per 
sq. ft. by others. 

Rankine, in 1871, had recommended that no 
horizontal Joint in a dam should be expected to 
vnthstand any tensile stress ; in other words, there 
should be no uplifting tendency. After the Bouzey 
disaster it was considered advisable that at the up- 
stream face there must always be a definite compres- 
sive stress, and the French Government introduced 
the regulation that on horizontal joints there should 
be a vertical compressive stress at the water face 
equal to not less than the water pressure at the 
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Joint. Sucli compression in the loasom'y would tend 
to prevent access of water to any joint or crack, . 

The late Sir Benjamin Baker, in 1904-5, at the 
time when I was his chief assistant, was faced with 
the problem of raising the Assuan dam. (At present 
the dam is being raised a second time.) The 
investigations after' the disaster in France had 
shaken confidence in the accepted method of 
gauging the stability of a dam, and in 1904 a 
memoir was published entitled “Some Disregarded 
Points in the Stability of Masonry Dams’", by 
Prof. Karl Pearson and Mr. Atcherley. By mathe- 
matical investigation, the authors concluded that 
although a dam might satisfy the usual conditions 
regarding the stresses on horizontal planes, it 
might still be subjected to dangerous tensile 
stresses on vertical planes in the vicinity of the 
downstream toe. That conclusion seemed most 
unlikely to engineers interested in the subject, but 
however incredible it might seem, it demanded 
attention as coming from so eminent a mathe- 
matician. In arriving at their results, the authors 
of the memoir based their calculations on an 
assumed law governing the distribution of shearing 
stress across the base. The unsatisfactory state of 
affairs could only be cleared up by determining 
the distribution of sheer and other stresses. 

Jointly with my friend the late William Gore, I 
made an attempt to do this, and we embarked on 
a series of elaborate experiments with india- 
rubber models. 

Gur investigations w^ere described and discussed 
at the time at the Institution of Civil Engineers® 
and in Engineering^, m which journal there was 
correspondence on the subject. 

The models were made of slabs of rubber 1 in. 
thick with a smooth white surface, and shaped to 
represent the transverse section of a dam. The 
model was strained by weights carefully adjusted 
to represent the water pressure against the face 
and the weight of the masonry, on the assumption 
that the masonry had^a specific gravity of 2*25. 
The model was divided into sections, and the 
‘masonry weights’ were hung on transverse pins 
put through the rubber. Plates pulled by cords 
against the w^ater face represented the water 
pressure. To ensure the exact relative positions 
of the loads, the model was so shaped that when 
fully strained it had the correct profile. A network 
of lines was ruled on the rubber, and large-sized 
photographs on plate-glass were taken under the 
strained and unstrained conditions. Corresponding 
lengths on the two negatives could be measured 
accurately, and from them the strains and stresses 
were calculated. The intensity of shear at various 
points was measured by comparing angles on the 
two plates. Our investigations enabled us to plot 
curves of stress-distribution on section lines at 
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various lieiglits. The curves were of quite definite ' 
shape. We found no evidence of the reputed tensile . 
•stress at the downstream toe. The shear stress^ 
diagram was practically a. triangle with the: 
maximum at the downstrea.m edge, and the/ 
vertical stress distribution agreed substantially', 
with the ‘trapezium law’, , " 

These experiments helped luateriaily to clear up j ' 
the situation and to re-establish confidence in the ! 
method that had been in general use for estimating ' 
the stability of masonry dams. i 

During the last fow years, investigations of 
problems relating to the design of large concrete 
■dams and curved dams have been made in the 
United States. The iiifliienee of heat, both natural 
and that generated by the setting of cement, on 
stresses and stability, has received much attention. 

In these gigantic structures, monolithic coiistnic- 
tioii and the use of too large masses of concrete 
has been found aecoiiiitablo for serious cracking. 

The suspension-bridge or ‘philosopher’s bridge’, 
as it has been called, is a fascinating type of ■ 
structiu-e. In the course of' t:he development of its , 
design and stability there luivo been some astonish- . 
ing occurrences. In its most ijleinentary form, the . 
suspension-bridge formed of strong flexible climb- 
ing stems or roots has l'K*en used by primitive 
peoples for centuries. Exam|)lcs made of wi’ought 
iron appear to ha,ve been in existence in the 
eighteenth century. At tlie beginning of the I 
nineteenth century the chains, which were made 
up with several links side by side, comiected 
with common hinge pms, were of uniform 
strength tliroughout their length, and the road 
or platform was suspended 'by vertical rods. 
Within its limitations, this was a satisfoctory 
form of construction. In a bridge which carries 
a series of loads on a flexililo chain, the loads 
and the chains are only in ecpiilibriuoi when ; 
the chain a>ssum(is an apprcfpriutc sliape, and to 
support any additional weight or nairrangemeiit 
of weights the chain changes its sliape slightly. 
With a moving load, the tendency of the platform , 
of a suspension-bridge to undulutt^ with the passage 
of the load has handicapped the development of 
this tj’pe of bridge. An early attiuript to use it foT: 
a railwaj?" proved a complete failure. 

Telford’s famous bridge across the Meiiai Straits, ^ 
with a span of 570 ft., compMed in 1826, is of the ' 
simple suspension type. At first the platform was 
too flexible and caused anxiety, but that part was 
altered and made stiffer. The bridge is stil in 
service, and is standing proof that in principle 
and construction it was sound. A few years later, 
a supposed improvement, the ‘taper chain’ bridge, 
was introduced with the object of .reducing the , 
amount of iron .required. The principle was . 
unsound, and fail'ures led to the suspe.nsion type of 
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bridge being regarded with suspicion for many 

years. 

Several suspension-bridges, built before 1836, 
are still in use. In all these the chains are of 
uniform strength throughout, and the whole weight 
of the bridge is suspended from them. 

The flexibility of these bridges under heavy 
moving loads is a source of trouble, and of wear 
and tear of the platforms. ISTevertheless, when the 
chains are pulled by the loads into a line of equili- 
brium, so long as the anchorages are secure and the 
towers are sound, the stability depends solely on 
the tensile strength of the chain, and under these 
conditions almost all suspension-bridges have a 
substantial margin of strength or stabiMty. 

One of the early suspension-bridges still in use 
is that across the Thames at Marlow, built by 
W. Tierney Clark, in 1829. I examined and re- 
ported on this bridge some years ago and found it 
in a remarkably good state. In the development 
of the stability of suspension-bridges this one is of 
particular interest, for it was the first built with 
stiffening girders. The ends of the cross girders in 
this bridge are all stiffly connected by parapets 
made in the form of girders, and any cross girders 


on which a heavy load might rest cannot deflect 
the suspension chain, as it would do if the parapet 

girders were not there. 

In the modern suspension-bridge the stiffening 
girder is as important a feature as the chain or 
cable, and its introduction has made' it possible 
to construct the gigantic bridges in the United 
States. The interaction of the stiffness or flexibility 
of the girder with the curvature of the suspension 
cable is the governing factor in the stability of 
the modern suspension-bridge. 

The latest example of suspension-bridge with 
its span of 3,400 ft. and others of more than 
1,500 ft. compare with Telford’s of 570 ft. and the 
others of 50-200 ft. Cables composed of thou- 
sands of steel wires, four times as strong as iron, 
laid side by side to form cables 3 ft. in diameter, 
take the place of the non chains ; and the flexible 
timber platform, so easily deformed by moderate 
moving loads, is now replaced by deep steel 
stiffening girders with upper and lower decks 
providing double tracks for both electric railways 
and street trams and road width for many cars, 

^ Paul Sejourii^, “Grandes Voiites”, 1913-1916. 

* Minutes of Proceedings Inst. C.JS., 172 ; 1907-8. 

^Engineering^ 1905, 1907. Also Nature, Jan. 30, 1908. 


International Physiological Congress 

Meeting in the U.S^S.R. 


^T^HE fifteenth International Physiological Con- 
^ gress met, under the presidential direction of 
Prof. I. P. Pavlov, in Leningrad and Moscow on 
August 8-18. The gathering proved of unusual 
interest, especially from the social point of view. 
The members, numbering more than eight hundred 
foreigners and about five hundred Russians, were 
given an opportunity to see something of the 
mechanism of the communistic regime. The 
several receptions and banquets in the old royal 
palaces gave the members a glimpse of the almost 
oriental splendour which surrounded the ruling 
class under the Czars. 

The Russian ISTational Committee and the Soviet 
Government treated the Congress with unique 
hospitahty. From the initial, informal reception 
in the magnificent Marble Hall of the Ethno- 
graphical Museum, in Leningrad, to the final 
banquet in the Grand Palace of the Kremlin, and 
the aviation display on the outskirts of Moscow, 
the entertainments arranged for the Congress were 
consistently lavish. 

The three plenary sessions, at which five scientific 
papers were read by well-known physiologists, 
were the outstanding occasions of the Congress. 


The first plenary session was opened by Prof. 
Pavlov, who gave the Congress a stirring welcome. 
The paper delivered at this time by Prof. Walter B. 
Camion (Boston) was entitled '"Some Implications 
of the Evidence for Chemical Transmission of 
Nerve Impulses”. It constituted an outline of 
present knowledge in the field of neurohumoiirs. 
Both the sympathetic nervous system and its 
chemical representative, adrenalin, act in a wide- 
spread manner. Acetylcholine is the chemical 
representative of the parasympathetic nervous 
system. Unlike adrenalin, acetylcholine is very 
unstable. Thus its action is limited to the region 
in which it is produced. The action of the 
parasympathetic nervous system is similarly 
localised. 

The evidence for the existence of two adrenalin- 
like or adrenergic neiirohumours was cited. These 
were named sympathin E (excitatory) and syiii- 
pathin I (inhibitory). Langley suggested this 
concept in 1905. He further believed that t'lie 
differentiation probably takes place in the effector 
cells, and this is to-day iinrefuted but unproved. 
Possibly the sympathetic mediator, acetylcholine, 
has excitatory and inhibitory forms. At present, 
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however, this substance has never been obtained 
in a specific form. The action is always either . 
excitatory or inhibitory, depending on the function 
of the parasympathetic ' nervous system in the 
organ involved. . 

The evidence for the chemical mediation of 
autonomic , nerve impulses at the periphery is 
convincing in the cases of non-striated and cardiac 
muscle, digestive and sweat glands. There is 
certainly suggestive evidence for a chemical 
mediator, acetylchohne 5 of motor nerve impulses 
to striated muscle. The recent work on non- 
striated and cardiac muscle, showing spatial and 
temporal summation of nerve impulses, gives 
strong support for the theory of the quantal pro- 
duction of chemical mediator by each nerve 
impulse. 

The evidence for chemical mediation between 
neurones is quite convincing in the case of sym- 
pathetic ganglia. Synaptic transmission in the 
central nervous system may be by neurohumoiirs 
although the evidence for this is meagre as yet. 
Prof. Cannon ended by commenting on the fact 
that progress in this field is so rapid that his 
treatment of the subject was probably not strictly 
up-to-date. 

The secondary plenary session opened with a 
paper by Prof. L. A. Orbeli (Leningrad) on “Pain 
and its Physiological Effects’ \ A detailed account 
of the work of the British neurologist, Henry 
Head, on the problems of pain was given. Much 
of Head’s work, performed in 1905, has been 
repeated and verified quite recently in the Soviet 
laboratories. Orbeli believes that he has shown 
that sympathetic nerve distribution is regional. 
Thus one nerve cell branches to give fibres to skin, 
muscles and internal organs of a given cross-section 
of the body. He believes that ‘referred pain’ 
operates through this sympathetic mechanism. 

When a visceral organ is diseased, sympathetic 
impulses are set up which, travelling to the skin, 
alter the degree of excitability of the sensory 
endings there, giving hypersesthesia or pain. 

Sir Joseph Barcroft (Cambridge) presented, also 
at the second plenary session, a paper on “The 
Velocities of some Physiological Processes”. Deal- 
ing chiefly vfith respii’atory mechanisms, he pointed 
out the necessity of comparing the velocities of the 
chemical and the physical processes involved. In 
the ordinary loading and unloading of oxygen the 
chemical events take place so much more rapidly 
than the physical that only the rates of the latter 
need be considered. However, the chemical 
velocities assume special importance in some eases. 
Hsemoglobin takes several hundred times as long 
to part with carbon monoxide as with oxygen. 
This fact is of prime importance in the study of 
carbon monoxide poisoning. 
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■ Chemical velocities in respiration become 
specially important in muscles which act rhythm- 
ically over long periods of time. In these places 
oxygen transport from capillaries to tissue ceils is 
accomplished by muscle h^einoglobin (myoglobin), ! 
and in some s|>e<:ics by cytochrome. Myoglobin is I 
six times as fa.st as iisemoglobiii in its reactions^ 
with oxygen. Cytochrome is even faster. This 
velocity assumes real importance in certain cases, 
aS' ill the hearts of small mammals and birds, 
where the heart rate may approach one thousand 
beats' a minute. 

The velocities of intracellular oxidations and the 
catalysts involved w^'ere discussed at some length. 
One molecule of oxygenase, probably the chief 
intracellular oxidative enzyme, can deal with one. 
hundred thousand molecules of oxygen per second, 
at lO'"' C. If the molecules are dealt with o,iie after 
another, the interval betw\*en molecules will not be 
more than ten millionths of a- sc^eoiid. Assum,ing 
an adequate^ concentration of the enzyme, this 
velocity wotild not c^onstltute a- limiting factor for' 
even the fastest j^hysiologieal ju’oeess. 

The ve.!o(aty of tlie i‘heiiiit*al process involved in' 
the dissipation of earlaai dif)xide in the 'lungs is 
very slow. Between the breaking up of sodiiiin 
bicarbonate in tlm btMiy and t he? (^volution of carbon 
dioxide there is tilts slow formation of carbon 
dioxide and water from unionised cairbonic acid. 
Becentiy it has been shovm that tlie latter process 
is speeded up by an enzyme, earlionic anhydrase, 
which is found in the red blood, corpuscles. The bi- 
carbonate obtains access to the enzyme through ex- 
change with the chloride ions inside the corpuscles. 

Sir Joseph Barcroft ended by pointing out an 
interesting di,seoverv resulting from the study of 
chemical velocities. Consiiieration of the rate of 
evolutio'u of carbon dioxide lias IchI the Cambridge 
group of workers to t*on(*lusion lhat 2-lt) 
per cent of the carbon dioxitk^ in I. he blood is 
present, not as bicarbonate, but in the more active 
carbamino form. 

Prof. L. Lapicque (Paris) deliveu’ed the first 
paper of .the third plenary session, held in Moscow, 
on .“Some Recent Advances in the Knowledge of 
. the Nervous M.echanism”. The well-known coii- 
, cepts of chi‘o.naxie, isoeliroiiisiii and lieterocliroiiism 
were treated. ■ New experimental material was 
brought forward in support of the speaker’s dis-' 
puted views on these subjects. Lapicque and Ms 
colleagues have found that muscles which work 
together have the same clironaxie ; antagonistic, 
groups have different chroiiaxies. , ..He also finds 
changes .in the clironaxie of peripheral nerves' 
.following central nervous activity. Indeed, when 
. a conditioned reflex is elicited it is claimed that the 
peripheral portions of the pathway undergo a 
change in, chro.naxie due to the central activity. 
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The final paper of the third plenary session was 
given by Prof. A. A. Ukhtomsky (Leningrad) on 
“Physiological Lability and the Act of Inhibition’C' 
An account was given of the research work con- 
ducted ill the Russian laboratories in an attempt 
to show the relation between chronaxie and what 
■ they term “functional lability’’,- This “functional 
lability” is defined as the factor limiting the con- 
duction of impulses in any excitable tissue. It 
determines whether a tissue is excited or inhibited 
by a stimulating agent. Both processes, they 
intimate, are active, and both must be initiated by 
stimulation. ' * ' 

The general meetings were divided into thirty 
sections according to subject, five sections usually 
operating at one time. At these meetings, 485 
papers were presented. In the appended table the 
papers are grouped under twelve subject headings. 
This table gives some indication of the interests of 
physiologists in the countries represented at the 
Congress. The body of material presented was so 
large and varied, and the time so short, that many 
members found it difficult to glean much of value 
from these meetings. An attempt will probably be 
made, at the next Congress, to rectify this weak- 
ness in the programme arrangements. 

OLASSmCATIOX OF PAPERS PE,ESEXTEI> TO ‘‘THE 15TH 
IXTERXATIOXAL PHYSIOLOGICAL CONGRESS” 

Subject Number oe Papers Presented 



From 


From 


U.S.S.R. 

other Countries 

Applied Physiology (industrial) . , 

S 


4 

Biochemistry . . 

20 


69 

Circulation and Heart 

4 


19 

Excretion . . . . . . , . 

■ 2 


9 

General and Cellular Physiology . . 
Internal Secretion 

24 

8 


51 

25 

Metabolism, Nutrition and Vitamins 
Nervous System and Nerve-Muscle 

4 


28 

Physiology 

65 


59 

Pharmacology 

15 ■ 


19 

Physical Factors in Biology 

5 


8 

Sense Organs 

11 


13 

Sexual Cycle . . . . 

4 


11 

Totals 

Total Number op Parers . . ■ . 

170 

485 

315 


The U.S.S.R. research centres provided a notable 
group of permanent demonstrations. In part, these 
served to show the type of experimental work in 
progress. The - Soviet physiologists are chiefly 
occupied in researches on the nervous system with 
special reference to conditioned reflexes, researches 
in the industrial aspects of work, and researches 
into the special physiology of the woman and the 
child. The table summarising the types of papers 
presented at the general meetings gives further 
indication of the trend of physiological investiga- 
tion in the U.S.S.R. 

To a large extent, the aim of the permanent 
demonstrations was to show the expansion of 
scientific laboratories and personnel under the 
Soviet regime. This aspect was further stressed 
when the delegates were taken to visit the various 
laboratories. The expansion has been amazing. 
In the days before the revolution there were 24 


institutions carrying on physiological research. 
To-day there are said to be 380 such institutions. 
The increase in personnel has been correspondingly 
great. Scientific people cannot but applaud the 
' attitude of a State which so generously supports 
scientific endeavour. One wonders, however, if 
such expansion can be altogether sound. The All- 
Union Institute of Experimental Medicine (¥IEM) 
had a staff of 393 in 1931 which has been increased 
to 2,200 for 1935 ; the increase in monetary grant 
has been commensurate. Expansion of this nature 
is to be found on all sides in the biological and 
medical sciences. It is a rate of expansion which 
would hopelessly overtax the highly developed 
educational facilities of either Great Britain or the 
United States of America, Just how well the less 
extensive Soviet educational system equips its 
scientific workers is a matter for conjecture. It is 
certain that the body of Soviet scientists know too 
little about what is going on outside the U.S.S.R. 
Practically none of them has studied abroad. 
Foreign scientific journals are scarce. Although 
the U.S.A. and the U.S.S.R. are comparable 
countries from the point of view of numbers of 
workers in biochemistry and physiology, the 
Biochemical Journal has 346 subscribers in the 
U.S.A. and only 46 in the U.S.S.R., the Journal 
of Physiology has 211 subscribers in the U.S.A. 
and only 26 in the U.S.S.R. The scarcity of 
periodicals in foreign languages other than English 
is apparently even more serious. 

There is certainly no lack of interest in the work 
and opinions of foreign scientists. A well-known 
English monograph on a ph 3 ^siological subject was 
recently translated into Russian and printed by 
the Soviet authorities. Three thousand copies 
were sold in about a month, a remarkable sale for 
a scientific monograph in any language. The young 
Soviet scientist is enthusiastic and eager for know- 
ledge. It is to be hoped that the international 
attitude shown by the Soviet Government in its 
treatment of, and its speeches to, the Congress 
will be extended to the training of its own 
scientists. 

One of the most important features of the 
Congress was the report of the Permanent Inter- 
national Committee, delivered to the third plenary 
session in Moscow by its secretary, Prof. K. V. Hill. 
The Committee regretted the retirement of W. H. 
Howell (Baltimore) and J. E. Johansson (Stock- 
holm). W. B. Camion (Boston) and G. Liljestraiid 
(Stockholm) were elected in their places. The 
other members are F. Bottazzi (Naples), O. Frank 
(Munich), A. V. Hill (London), L. Lapicque (Paris), 
and I. P. Pavlov (Leningrad). 

The 1938 Congress was invited, by Prof. Hess 
and the Society of Swiss Physiologists, to meet in 
Zurich. This invitation, on the recommendation 




576 


October 12, 1935 


NATURE 


ivide and detailed knowledge of social institutions, 
customs ' and beliefs, enriched by the information 
Dolleoted in an ethnographical survey,' which he con- 
ducted in 1902-0,' ai3peared to advantage in his 
‘‘Castes and Tribes of Southern India” (1909), in 
which he added to his own observations, a digest of 
a vast amount of other material. No less remarkable 
in the character of its observations and its originality 
was “Omens and Superstitions of Southern India”,, a 
book which has proved of the greatest interest and- 
value to ; students of folklore and religion. 

Thurston was ever generous in placing his material 
'at' the disposal of -bthers. Not only were his researches 
of the greatest utility to Sir Herbert Risley in his 
ethnographic survey work in India, but also it was 
largely owing to Thurston’s assistance, which ex- 
tended from the organisation of transport to counsel 
and information in matters of ethnographic detail, 
that the late Dr. W. H. R. Rivers owed, as he himself 
acknowledged, the remarkable achievement of his 
anthropological investigations among the Todas of 
the Nilgiri Hills. Thurston’s retirement was a loss 
to anthropological studies in the Madras Presidency, 
of which the effect is still apparent. No one has 
quite taken his place. 


We regret to amiouncc3, t,li0 following deaths : 

■ Prof. G. Buchboek, professor of chemistry in vhc 
University of Budapt'jst, aged sixty-six yoare. 

Dr. H. W. Dudley, O.B.E., P.R..S., of tiio National 
Institute for Medical Research, known for his work 
in biochemistry, on October 3, a.gcd f>rty-sr --eii yoare. 

Prof. Rhoda Erdmami, director of tb Institute 
for' Experimental Gytolog:^’ in tho Uiiversity of 
Berlin, and editor of the fur ExperimoitcUe 

ZellforscJmng, on August 23, aged sixty-four years. 

Mr. G. H. Hamilton, official astronomer in the 
Jamaica branch of tho Harvard Observatory in 
1922 - 24 , and since '1924 astronomer of the Hamilton 
Observatory, Mandevilie, Jamaica, on August 6, 
aged fifty-on© years. 

Mr. W, K. Laiirie-Diekson, who was associated 
with Mr. Edison in studies of tlie Edison effect, and 
for many years superintendent of tho Jj^dison 
Electrical Works, on September 28, agod seventy -five 
years. 

Major R. F. Stirling, director of voteriiia'iy services, 
Central Provinces, India, known for liis wtu*k on 
animal diseases, especially rindorpost, on August 10, 
aged forty -eight years. 


News and Views 


Safeguarding of Peace 

“Collective Security” is a problem which to-day 
is thrust upon the notice of every newspaper reader. 
Few of them are aware that to the scientific investiga- 
tion of this same problem in international relations 
two whole years have just been devoted by a score 
of national groups and institutions affiliated to the 
Permanent International Studies Conference. At 
the London session of the Conference, held last June, 
the investigations culminated in a discussion directed 
more particularly to four essential aspects of the 
subject: the notion of collective security, the 
prevention of war, determination of the aggressor 
and sanctions, and the question of neutrality. The 
major portion of the deliberations was devoted to 
the principle of the organisation of pacific systems 
destined to eliminate the causes of war to the fullest 
possible extent. In connexion with the repression 
of war, the discussion turned on regional agreements 
and the relative value of various forms of sanctions, 
notably economic and military. There followed an 
examination of the notion of neutrality and the differ- 
ent forms it may assume when the collective machinery 
set up for the safeguarding of peace has to be put 
into operation. The subject chosen for the next Study 
Conference to be held in 1937 is ‘Peaceful Change’, 
with special reference to questions of (a) population, 
migration and colonisation, and (6) markets and the 
distribution of raw materials. The proceedings of 
the London session are summarised in Appendix 6 
to the Report of the International Committee on 


Intellectual Co-operation (League of .Nations '}?ubli- 
cations, 1935, 12, A 2. Allen and Unwin, 6(1). 

, The same report outlines definite proposals submitted 
by M. Jean G4rard, secretary -general of the Inter- 
national Union of Pure and Applied Chemistry, for 
establishing closer collaboration betwi^ui the Inter- 
national .Committee on Intclioetiial C.’o -operation and 
the International Council of Sdentilic I'liions. Tho 
proposals are to 'be laid Ixdbre a special conmiiitoe, 
of this 'Coiincii, appoiiit-ed. to deal with. tln3 .subjec3t. 

New Commission of the R.R.S. DiscoPery 11 
The Royal Research Ship Disco mrg II left London 
on October 3 on her. fourth Antarctic (‘.omniission. 
The voyage is exjiectod to last for sonio twenty 
months, and, as on former ocfcasions, th«3 work is 
primarily concerned with observations on tho dis- 
tribution and environinent of tho whahjs which form 
the basis of the southern wdialing industry. Aca-iorcling 
to the programme -which has betn arranged, tho ship, 
after calling at Cape Town, will circumnavigate the 
Antarctic continent, returning to South Africa in 
June 193'6. The distribution of whales near the ice 
edge will be examined in each sector of the Antarctic, 
and series of stations %vith full observations o.ii the 
hydrology and planliton will b© taken on lines ex- 
tending from the pack ice to the wamier waters north 
of the Antarctic convergence. This,circiimiiav,igation 
is being made in the siinimer months, and will be com- 
plementary to that undertaken in the winter of 1932. 
The ’«7ork is controlled by the Discomrp Committee 
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acting under the ' instructions of tli© Secretary of 
State for tlie Colonies . . The present voyage is under 
the leadership of Mr. G. E. B. Deacon, with Lieut. 
L. C. Hill, in executive command. The other 

members of the scientiho staff are Mr. J. W. S. Marr 
and Dr. E, D. Ommanney, with Mr, A. Saunders as 
laboratory assistant and photographer. 

Racial' Studies 

A isnsw publication devoted to racial studies may 
count with certainty on an interested audience at 
the present moment, when racial questions have come 
to have an outstanding importance in international 
and national affairs. Racial characters have ceased 
to be regarded as of purely academic interest ; but 
since they have been made the pivotal factor in 
nationalist propaganda, the public, bewildered by 
conflicting statements as to the meaning and province 
of ‘race’ in the modern world, welcomes an impartial 
and scientific examination of both general and specific 
problems. The Zeitschrifi fur Rassenkund und Hire 
Nachbargebiete, which has completed its first volume 
by the issue of a third part in May last, has been 
founded for the purpose of examining problems of 
race on scientific lines, dealing not only with broader 
issues, but also investigating racial problems as they 
arise in defined areas and specific groups. The treat- 
ment of the subject is not confined to discussion of 
physical characters alone, but will take into account 
the evidence of psychology and social anthropology, 
prehistory and linguistics. It is proposed thus to 
cover the whole field of the racial problems which 
arise in the study of the development of man in 
time and space. The editor is Egon, Freiherr von 
Eickstedt, director of the Anthropological and 
Ethnological Institute of Breslau ; and he has 
secured a promise of co-operation and collaboration 
from a large and representative body of antliropo- 
logists from all over the world. Two volumes of 
three parts each will be published annually at a 
subscription price of 22 gold marks for each volume. 
The first part of the second volume appeared in 
July. 

Food of Peking Man 

An interesting light is thrown on the mode of life 
of Peking man in a communication by Dr. Ralph W. 
Ghaney, of the Department of Palaeontology, Uni- 
versity of California, and research associate of the 
Carnegie Institution of Washington, D.C., which 
is issued in the News Service Bulletin of the 
Institution. It would appear that Peking man 
supplemented the meat diet provided by the game 
animals of the hiHs and plains by vegetable food, 
which he obtained as a ‘food-gatherer’. About twenty 
feet above the lowest level of human occupation in 
the Chou-kou-tien cave and in a breccia containing 
numerous quartz artefacts and bone fragments, there 
is a layer several inches thick, made up of thousands 
of fragments of the shells of seeds. The markings 
on the shells indicat© that they are hackberry seeds, 
globular bodies smaller than peas. The modem 
hackberry {Oeltis) occurs as a small tree in the forests 


both of FTorth America and Asia, but is most char- 
acteristic’ as a shrub on semi -arid slopes and. stream 
borders. As it is improbable that they could have 
been introduced' into the cave by any other agency 
than animals or man, it may safely be assumed that 
they formed part of the food of one or the other, 
their shells having been crushed while being eaten, 
Tr> the United States the berries are extensively used 
as food by bii*ds, rodents and the Indians, especially 
in the south-west. The most common use is^as a 
flavouring for meat or bread. In order to eliminate 
the possibility of these seeds having been introduced 
into the cave by rodents, experimental observations 
have been made in which it was foimd that monkeys 
alone broke up the shells in a manner corresponding 
to that in which the shells in the cave had been 
broken. It is, therefore, more than probable that 
the seeds were brought to the cave by human agency 
and that the hackberry seeds afford the earliest 
known example of a vegetable food used by |>rimitiv6 
man. 

New Flying Boats for British Empire Air Lines 

It is announced that Imperial Airways have placed 
an order with Messrs. Short Bros., Ltd., of Rochester, 
for a fleet of flying boats specified to be both larger 
and faster than any of a similar class now in existeiiee. 
The order provides several imiovations, the most 
startling of which is that the t^q)e of engine w^ili not 
be decided until absolutely necessary for the com- 
pletion of the design. It wfll thus b© possible to take 
advantage of accumulating experience in the us© of 
several different types, some of which are as yet not 
very thoroughly tried out under such conditions. It 
is also understood that the number of machines to be 
ordered is not yet settled, but will depend upon their 
suitability for the varying conditions in the different 
Empire routes. The new boats are to be high-wing 
monoplanes, without external bracing, and carrying 
wing tip floats. These will be the first marine aircraft 
in Imperial Airways fleet to depart from the moi’e 
usual biplane construction. The size of tlie liiill is 
such that the forepart can be given two docks, tin'* 
upper one for the crew, ship’s offices, and (*argo, rsiiti 
the lower one for passengers. Their total lurtduJ 
weight will be 17|- tons, about 30 per cent innv.ff ’ 
upon the present largest boat in Imperial Airw-:;. 
service, of which 3|“5 tons is available fvr • 

load, depending upon the length of the flight 1 h ; r. - i 
refueliings. The estimated speed is neail\' iff ?* * * ■ 
per hour, wdth a range of up to 1,50© aiih''- 
aiiows them to undertake the two longest - 
the all-Empire route (except the Atlautif’ . 
between England and Gibraltar, and Ait-n t 
New Zealand. 

History of Medicine Congress at Madrid 
At the International Congress of iff 
Medicine, held at Madrid on Sop 
the patronage of the President of the >r ' ' ' ■ 
there was an exhibition of ineeii 
documents, instruments, etc. I f ^ 
torical Medical Museum conti'i hi r e ^ i 
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lustrations and objects t^o : this exhibition. .Among 
lese we,re illustrations of Arabian surgical mstriiin.eiits 
•om early fourteenth century manuscripts ; examples 
f the medi.cal and other works of Maimonides, the 
[ispaiio -Jewish philosopher and physician of the 
w^eJfth, century ; replicas of the. earliest MSS. of the 
fe of Andres Laguna, physician to Charles V and 
bpe' Julian' III ; , Ro.man, medieval,' Hindu and 
lodern surgical instruments ; historical objects 
Lieh as .Egyptian artificial eyes, anatomical models, 
nd a special section devoted to the evolution of 


road carpeting of a lighter hue. In tlu* fiiturt* it- 
is possible, that on all the busy roads lights on the 
vehicles may be unnece.ssairy and the approaching 
driver will, see the oncoiriiug vehicle, not as a eou|>le 
of spots' of dazzling light on a black backgroiiiKi, 
but as a dark silhouette against an ade‘i|iiai< ly 
iliummated road.. I’he im]a’oveinenis in vefiicli*?-,, 
especially the introduction of four-wheeled lirak»‘s, 
has greatly facilitattxl frta-* nio\’ement of trailie tai the 
streets, and the com})ulsury tt'st for (‘ven- new driv«‘r 
has worked admirably, ahouf 12 p(‘r eeiit Iwaiig 
rejected. It is re(*ogiiised that 
certain drivers an* ‘accident proiied. 
anrl thcst* must l :)0 elimiiiatCMi.' as 
soon as possible. Si3.ience may .help 
us to kce]'> tlu* dcmoii.st'i’a'biy' iiiifit 
off the road, ])iit uiiti..l science, and. 
not a human driver, assiimos 
control of tl'ie vtdiicle., oeca.sioiia! 
br«'‘akdowns in rraffit* co.iit.roI arc^ 
bound t-o ocr*u.:i‘. 


Fewer Accidents in. Well-Lighted 

Streets 


Fig. 1. Diorama of a Hispano-Moresque apothecary’s shop. 

Copyright : The Wellcome Historical Medical Museum (The Wellcome Foundation, Ltd.). 


spectacles. Part of the Museum’s exhibit comprised 
interesting dioramas including Nicholas Monardes 
of Seville (1512-S8) depicted working in his private 
museum of curiosities ; a historic incident connected 
with the discovery of cinchona bark as a remedy 
for malaria (1630) ; a thirteenth ceirtury apothecary’s 
shop in Cordova (Fig. 1) ; and an interior view of 
the hospital of Santa Cruz at Toledo as it appeared 
in the sixteenth century. 

Scientific Control of Road Traffic 

On September 10, at the British Association 
meeting in Norwdcli, Mr. A. T. V. Robinson opened 
a joint discussion in Sections G (Engineering) and J 
(Psychology) on the control of road traffic. He said 
that the question is far wider than merely the pre- 
vention of accidents ; that it is how to move with a 
minimum of delay, discomfort and damage a system 
consisting of heterogeneous units of passengers and 
goods travelling for industry and pleasure in all 
directions. Of the year’s total of 7,000 fatal accidents, 
about 2 per cent were due to the defects of the 
vehicle, somewhat less than 2 per cent to defects of 
the road, and the remaining 96 per cent were due 
to the personal equation. Engineers study either the 
roads or the vehicles, and the psychologist studies 
the drivers and pedestrians. Mr. Robinson emphasised 
the importance of the colourisation of the ‘carpeting’ 
of the road, and said we ought to endeavour to get 


AiX'OHDiNt^ to tlie Ekciricifin of 
S(‘])t<*inbej' 20 i h<> first a.i3eidcvrit sta- 
f isties for the sectfioii of tliehigiiway 
between Vorsailk« a.i:Ki Villen d’A vra,y 
hav<3 bei*n ]nibiished.. This .road .has 
recently l>('*.en lighted with scidiiim. 
vapour lam])s (disc!ia.rge. 
lamps), and the statistics sliow O; 
reduction of 74 per cent in. tlie 
number of accidents, no.iie of wiiieli 
was of a serious nature. Local authorities shoiiid 
consider these figures, which pro\'^© that H\’'es can be 
saved by the proper lighting of rural roads. 

Closing Down of Private Electric Generating Stations 
Seveeal of the large factories in Great, Driiain 
have been considering whetlna* it is an oeotioniieai 
proposition to close down their generating stations 
and take tlitnr electric supply from the Grid. .\.s the 
facilities offered by the public su]»])ly ineretsse and 
the price diminishes, the advantages in Sts fa,\uur 
are rapidly increasing. Messrs. Bros., <■)!’ IVirt 

Sunlight, who were w<3ll known to out* of tho 

largest and most efficient private plants in riie*- 
country, have now entiu’ed into an arrangement 
whereby their power station becomes associati.*<i with 
the Grid, and wdll, under the direi'tioii of the CViitral 
Board, be operated by the Birkenhead Station. The 
load taken will be 40 million units a whieii is 

equivalent to the needs of a large to wm. The eoiisuinp - 
tion of Birkenliead itself is 41 million units and the con- 
sumption of towns such as Oxford, Potorboroiigli and 
Ptymouth are less than 40 million units. Port Sun- 
light, the centre of the great soa]i am! similar products 
manufacturing business, . has an area of about 2,000 
acres, and several' other . firms ha\'’t* esta-bUslied 
factories, on the .estate, - The demand is likely to 
increase in the . future. Among other large firms 
which have recently changed over from a |)ii\aite to 


NATURE 


579 


October 12, 1935 

a public . supply, are, the steelworks ' of Stewarts .and 
Lloyds at Corby, those of Firth Brown at Sheffield 
and the thread mills of J. and P. Coats at Paisley. ■ 

High-Definition Television Transmission 

In connexion with the high -definition television 
transmissions which will be radiated from the 
Alexandra Palace, the British Broadcasting Corpora- 
tion has requested Baird Television, Ltd., and 
Marconi-E.M.I. Television Co., Ltd,, to send to 
manufacturers a complete specification of the wave- 
form which they will radiate in their television trans- 
missions from the palace. We have received from 
each of the companies their specifications, which 
are highly technical and will be mainly of interest to 
manufacturers. The ratio of the horizontal to the 
vertical breadth of the pictures is four to three for 
the Baird transmissions and five to four for the 
E.M.I. transmissions. The latter system transmits 
25 complete pictures per second each of 405 total 
lines. These lines are ‘interlaced’ so that the frame 
and flicker frequency is 50 per second. It is claimed 
that good pictures can be received, although only a 
fraction of the radiated band is used ; but the greater 
the width of the transmitted band utilised the better 
the received picture. 

High Pressure Turbine Practice 

Important developments are taking place in the 
large power stations of electric supply companies. 
In the Electrical Times of September 19 there is an 
interesting account of the Lo 0 .ffler boilers, 'which will 
supply steam turbines at the enormous pressure of 
2,000 pounds per square inch. The exhaust steam 
from the high-pressure turbine is at a pressure of 
about 195 pounds per sq. in. and is reheated by steam 
from the boilers before passing into the low-iDressure 
turbine. The North Metropolitan Supply Co. has 
two stations at Brimsdown called A and B. In the 
old station A the conditions were unfavourable to 
economical generation as the turbine pressure was 
only 150 lb. per sq. in. Owing to the favourable 
economic possibilities offered by the Loeffler boiler 
the station is being altered ; two boilers each having 
a capacity of 210,000 lb. per hour, each operating at 
a pressure of 2,000 lb. per sq. in, and at a total 
temperature of 940° F., have been ordered from the 
Mitchell Engineering Co., Ltd., which has acquired 
the British rights from the well-known firm of 
Vitcovice. If petrol drops on the steam pipes at 
these high temperatures it bursts into flame. About 
twenty of these boilers are used abroad in Czecho- 
slovakia, Germany and Russia. To get the best 
results it wa,B necessary to have a set of 50,000 
kilowatts. As a machine of this size could not be 
fitted into Brimsdown A it was divided into two. 
The high-pressure part has a power of 20,000 kw. 
and the low-pressure part has a power of 30,000 kw. 
It is claimed that certain advantages will accrue 
from running the machines in series. 

The, Lower Yield Point of Stress 

The report of the British Association (Section G), 
Committee on Stresses in Overstrained Materials, 


presented at' Norwich, states that particular con- 
sideration has been given to the requirements, of t. he 
engineering profession and industry in view of 
present and future developments. By the increasing 
use of electric and other methods of welding in struc- 
tural work, the problem of plastic overstrain has 
reached such high importance as to become one of 
the determining factors in design, and the Committee 
puts forward the considered view that the so-called 
lower yield point’ affords the most satisfactory 
and reliable basis for the comparison of structural 
steels. The several advantages attached to its 
adoption are set forth seriatim, and a draft specifica- 
tion is submitted. The Committee, of which the 
chairman is Sir Henry Fowler, expresses the opinion 
that the lower yield point should be included in the 
British Standard Specifications, and recommends 
that the desirability of its addition be brought to 
the notice of the British Standards Institution. 

Publication of Scientific Literature 

The projects for scientific publication and 
bibliography (cf. Nature, 133, 641 ; 1934) have 

been implemented by a grant of 15,000 dollars 
from Chemical Foimdation. As a result, a new 
Documentation Division of Science Service has been 
initiated in furtherance of activities in this field 
which were considered at a conference called by 
Science Service on July 11 and July 29. The imme- 
diate objectives being attempted under the grant are 
the development of camera, projection pointer, 
reading machine for miorophotograjihs and otlier 
means for photographic reproduction, and the 
establishment of a project for the photographic 
publication of papers which at present camiot be 
published promptly or in full. This undertaking w^ill 
be carried out with the co-operation of existing 
scientific journals and societies. The plans of the new 
division are outlined in a paper read bj?" Mr. Watson 
Davis, director of Science Service, before the thir- 
teenth Conference of the Institut International de 
Documentation at Copenhagen, September 9-14., 
It is considered that the scheme for the publication 
of scientific papers by microphotograpliic or similar 
methods should be self-supporting from the start. 
Possibilities of increasing the availability of exist- 
ing literature by such methods are to be explored 
and the broad problem of scientific bibliography is 
also to be studied. 

San Diego Natural History 

Severae papers recording new work have been 
published recently in the Trafisactions of the San Diego 
Society of Natural History, VoL S (Nos. 6, 7, 8, 9), March 
1935, contains a paper on new marine mollusca of 
West Mexico by 'Herbert N. Lowe, a description of a 
new trilohite from Northern California by Harry E. 
Wheeler, a revision of some Californian Astrodapsis hy 
George L. Richards and some new species of molluscs 
of the genus Triphora by Fred Baker and Y. D. P. 
Spicer. Both the mollusc papers deal with the shells 
alone, but there is in the first a good annotated list of 
shells collected at Punta Penaseo, Sonora, Mexico. 
The trilobites include, a very well preserved specimen 
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F a new Qriffithidm from the Pemiian Mosoni form- 
fcion, its nearest known relative being, 0. munthioeps 
vm the Carboniferous liinBStone, of ■ England* A ■ 
3 Cond paper by the same author discusses ' and ra- 
escribes the original tyi^e specimen of Vogdes* 
%ilUpsia {GriJJtthides] omaim from the Lower Coal 
leasures, Conway County ^ Arkansas, renaming it 
friffithides conway6nm&. 

lird .'Satictoaries in London 

The ' industry .. of. the . , voluntary observers who 
eport to the Committee on Bird Sanctuaries in. the 
^oyai Parks ' (England)' , gives a wmiderfuily full 
)ioture of bir d -life in Greater London (Report of 
„lommittee ■ for' 19S4. , London: 'H.M. Stationery 
Office. net.}. In Riclimond Park, 56 species 
^red, and 38 other species were seen ot heard ; in ■ 
Bushey and Hampton Court Parks, 52 species nested,. 
[nclud.mg Idngfisher and nightmgale,' and 26 others 
were seen. But the ,surpris,ing.'- thing is .that, in the . 
midst of the commotion of London itself— *in Hyde 
Park and Kensington, Cjrardens- — there should appear ' 
visitors like the red-throated di\'er, the Slavonian 
grebe, and the golden-eye duck, all of them recorded 
for the first time in that area. It is said also that 
the Scandinavian form of the lesser black -backed 
gull appeared on the Serpentine in the autumn of 
1933. Curious diversity in choice of roosting sites is 
shown by starlings and wood -pigeons : every evening 
about simset, during autumn and winter, the latter 
leave St. James’s Park, where there are plenty of 
suitable roosts, to spend the night in Battersea Park ; 
and they make use of the very trees which some of 
the 2,000 starlings have sampled and abandoned 
before they continue their journey to roost in St. 
James’s Park, which the pigeons have just left. 

Research in the Tortugas Laboratory 

The section in the Year Book, No. 33 (1934) of the 
Carnegie Institution of Washington dealing with this 
station reports a number of workers during the 
season and a great variety of subjects. Although 
much work is done in the field, there is a notable 
increase from year to year in the use of apparatus 
requiring electric current. This will pobably 
necessitate the installation of a power plant of 
greater capacity in the future. Dr. Alan Boyden, 
continuing his serological studies of invertebrates, 
has used examples from many different phyla,, in- 
cluding 7 molluscs, 4 artliropods, 8 echinoderms and 
5 ohordates. The results have been very satisfactory, 
and will enable light to be shed upon some of the more 
obscure relationships between the major groups of 
animals. Other researches include a study of the 
ecology and physiology of corals by Prof. C. M, Yonge, 
who found that the opportunity to examine the reefs 
in detail was of special value in view of his previous 
experience with Pacific coral reefs, and Mr. J. E. 
Harris’s observations on the swimming movements 
of fishes, which embrace work on the fishes in their 
natural surroundings besides cinematographic experi- 
ments with special relation to their fins, whilst Prof. 
W. H. Longley’s subject is the systematics of the 
Tortugas fishes. 


Marine Research at Colkrcoats 

The Export for the ymr ending July 31, 1934, of 
the. Dove Marine Laboriilory, rulh^rcoafs, Noilli- 
umberland (Anmtmng piiblirflifil by the 

Marine Laboratory Committee and tlrawri up by the 
director, Prof. A. 1). Hobsmi, shows it was a period of 
expansion of tlic activities of tJie Laboratoiy, The 
research work of the staff has wfll lualiitaiiiecl 
and there hm been an inciV4W> in Hie luimber of out- 
side, workers. A nuinte of alterations have been 
■made in the building, indiiding the convt^rsion of a 
little-used - iectiira room Into ii new laboratory In 
which about a dozen studf3nt« emi be acc3c)mfncidatecl, 
or five research workers. This can he used for 
experimental and chemical work for wdiic?!! tlie miiln 
laboratory is not suitable. The work on herring lias 
been continued as agrevd with tlio ^linistry of 
Agriculture and Fisheries, samples from the catdies 
from the local shoals landml at North Shields (luring 
the season .of 1933 being duly examirn^d. Further 
investigations on the slioals from other parts of the 
coast have boon continued. In Dr. Bull’s work on 
conditioned responses in finhw, special atteiition is 
be.i.ng' paid to tomjieratimg and it m found tliat 
teleostean fishes g(*.ncral!y are extremely sensitive 
to temperaturo and that they can r(3«M*.t to it purpOB- 
ively. Experiments on the ]>orception of changes in 
s.al.inity are now progre&iiiig Hatisfactorily, An 
excellent paper on iho BritiBli Spha^ronoatida^ (Criis- 
taoea Isopoda) by Joseph Omer-CV>oper and J. Hwlley 
Rawson is included in this report. One of the species j 
{Limnoria lignonmi) is of econ.om.ic importance as ifc 
is a wood -boring form and very widely distributed. 

A detailed discussion : on tlie distribution, of tlie 
Sph^romatidse is included. In his aquariiun obser- 
vations Dr. Bull makes some important observations' 
on the enemies of the common star-fi.sli Asierim 
rubem, and shows that it is the only food eaten 
readily by the sun -stars Solastcr papposus and S, 
endica and the northern stone -cral.> Llfhodes maid, 

, 'Adult specimens of all three can be rnaiiitainf'd in 
captivity for long periods on such, a 

British Association Mathematical Tables 

. Progbbss ill the publication of tliesc tahk*s ha.s 
been rather slower than was anticipated, (diicfiy 
owing to the great labour ret|uircd in eorn*c*t.iiig tlio 
Xoroofs. VoL 5, containing the prime factors of all 
numbers up to 100,000, has now lioeii passed for 
printing. Tables for cycIoto,my and trinomial con- 
gruences, offered by Prof. L. E. Dickson, hin'O been 
accepted for publication. With regard to Bessel 
functions, at .least three volumes will be required. 

The first of these (forming vol. 6 of the Tables) is 
now in the press, and will be published shortly. 

The, calculations for the other volumes will absorb 
the greater part of the Committee’s ti,me and money 
during the next year. 

German Chemical Industry 

Short summaries of papers delivered at the con- 
ference of the Deutsche Gesellschaft fur Clitanisthes 
{Ooniinned , on .page 601.) 
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An Interpretation of Social Institutions 


The Primordial Ocean: an Introductory Con- 
tribution to Social Psychology 
By Dr. W. J. Perr 3 ^ Pp. xi+380. (London: 

Methuen and Co., Ltd., 1935.) 15^. net. 

D r. perry has made a study of some of 
the general principles underlying the de- 
velopment of human society, as he regards the 
most pressing need of the moment to be not the 
accumulation of facts, but the gaining of insight 
into their meaning and relationships. Every man 
is born as a member of a community, and cannot 
be considered apart from his social surroundings ; 
by virtue of his hnnate’ equipment or 'biological 
inlieritance’ he reacts in certain ways to his sur- 
roundings, but he has also a 'social inheritance’. 

The initial function of intelligence in the forma- 
tion of society must have been closely bound up 
with the innate side of beliaviour. Once this has 
been accounted for it is possible to proceed to 
study man’s institutional behaviour and the 
reactions of individual qualities and behaviour to 
these. Dr. Perry’s first inquiry is what social 
activities are common to the whole of mankind 
and what are due to special circumstances. To 
elucidate the first problem, he studies the food- 
gatherers, as representing the most primitive 
conditions available to us, but even among these 
"there are practically no social institutions”, and 
those they have adopted from the food-producers. 
Many characteristics that the food-gatherers may 
possess ill common do not depend on ethnic 
affinities or environment, but appear to be common 
to mankind. 

Early food-producing was largely organised 
round agriculture and the domestication of animals, 
but accurate information is lacking how these two 
industries came about. Although various simple 
traits were carried over from the earlier ■ condition, 
it was agriculture, and to a less extent the keeping 
of domestic animals, that led to more or less 
stationary groups and to living in stable com- 
munities. Hence arose the complications due to 
social relationships and to ritual and ceremonial 
observances and out of these developed religion 


as organised by priests. The high priests of the 
State cults became kings, and the royal families 
strove to control the whole organisation of the 
States. Food-production has enabled mankind to 
multiply enormously and has involved man in all 
sorts of new activities. Many social institutions 
have been based upon it, or greatly influenced by 
it. The organisation of the State, the funetioiis 
of the kingship, religious ceremonial, magic, all 
these, according to Dr. Perry, have become 
associated with the great food quest. 

A social institution comes into being for some 
definite reason : it persists for reasons that may be 
very different, and then a process of action and 
interaction is set up between it and other social 
institutions — ^liuman sacrifice and the wearing of 
clothes are examples. Painting, dancing, the 
drama, games, ail appear do us to be 'naturar, 
to spring immediately from innate tendencies. But 
the study of these activities shows that this con- 
jecture is false. They came into play for some 
definite purpose, though afterwards they were 
practised for their own sakes. 

The accumulation of possessions is not a char- 
acteristic of food-gatherers, it could scarcely be 
so from the nature of their life, though it is of food- 
producers as it emphasises status and self-esteem. 

Violence is claimed to be an abnormal form of 
behaviour among food-gatherers : and "where, as in 
Australia, it occurs between the moieties of a dual 
organisation it is assumed that the organisation 
has been introduced ; the dual division of society 
is accompanied from India to eastern Polvnesia 
b}’^ a continued hostility between moieties. The 
earliest food-producing commimities had then 
violent forms of behaviour strictly canalised. This 
violence is centred round the ruling groups, liiinian 
sacrifice and associated institutions ; naturally, 
head-hunting and human sacrifice produce feeliiigs 
of revenge which leads to further bloodshed. It 
is asserted that it can be' shown that the intensified 
warfare of peoples of low culture has been the 
result of contact with civilised people. 

These are some of the themes dealt with by 
Dr. Perry. He also draws examples of the getting 
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of life^ the age of the gods, the four quarters in 
heaven and earth, the immortal gods, and other 
liigh matters from peoples all over the world and 
from savage or barbarian conditions to the high 
cultures of the East, all of which originally were 
derived from Egypt. Even in Egypt no funda- 
mental advance was made after the formulation 
of the propositions of the pyramid texts. Later 
developments 'in Egyptian. theology consist of an 
elaboration of ideas already in circulation, but 
even with this apparent paucity of invention in 
later times, Egyptian religious thought seems to 
have dominated that of other peoples throughout 
the ages. 


Non-Religion 

Psychology and Religion: 
a Study by a Medical Psychologist. By Dr. David 
Forsyth. Pp. ix+221. (London : Watts and Co., 
1935.) 7^. 6d, net. 

T he opinions of a distinguished psychiatrist 
upon the relations of psychology and religion 
are of great interest and importance. Dr. Forsyth’s 
views are quite definite : religion and science, 
whether psychological or other, are quite incom- 
patible with one another, because they involve 
two entirely different points of view. Religion is 
based on 'pleasure thinking’, that is, on fantasy, 
while science is based on 'reality thinking’. Religion 
in short is concerned with illusions and not with 
reality, and belongs, properly speaking, to the 
infancy* of our race, and not to its maturity, and 
so 'should be superseded in the present stage of 
civilisation’. 

Dr. Forsyth holds that much of the imaginative 
power of individuals is at present wasted in the 
unprofitable 'pleasure thinking’ associated with 
religion, and that if it were not dissipated in this 
way, but 'purposely linked to science’, it might 
be far more beneficial to humanity. Though at 
the same time he would allow this imaginative 
power, as at present, to be devoted to the creative 
arts. “Science alone does not fully satisfy, and 
few are not the happier and better by turning 
from it at times, to passively enjoy the creative 
activities of others in books, music, and other 
forms of art”. 

It is to be doubted whether artists and those 
seriously interested in their work would agree 
to this relegation of art to the status of a recreation 
provider for tired men of science and professional 
or business men. The artist, no less than the 
scientific student, regards himself as establishing 


' ■ The activities of mankind am usually domiiiateci 
by tradition, and this preserves the oontinuifey of 
social institutions ; but it does not occur to man- 
kind as a whole to inquire into the reasons for 
social institutions, even wlieii tlity are dis- 
associated from practical utility or operate to the 
detriment of many members of coin m unity. 
Tradition often blinds men to the oluhoiis, a,iid 
perverts their iiiteiligence. Perhaps Dr. Perr\^ Iias 
some excuse in adding that even scientific views 
are ■ often, accepited because they come from n 
trusted source, a.nd it requires a stubborn spirit 
to maintain intellectual integri.ty. 

A. C. Haddon. ■ 


of the Future 

contact with truth ; his primary iiiriction is rust 
to amuse people, but to enlarge theur p(‘n*eptions 
of reality. 

Dr. Forsyth raises many .interest i,!.ig cfiiestioiis, 
and is perhaps on occasion too o])tiinistic about 
the benefits that science is likel\" to bestow. It 
is indeed true that a world who! If/ guichal l,)y 
science wou.ld be “free from intolerances such a,s 
has marred the old religions”. But when will 
the world be so guided, and lu'it i>y the economic 
and political prejudices which luive displaced 
religious ? It is a bad sign that though religion 
has declined, intolerance in Europe has increased. 

Dr. Forsyth adu.mbrates the reToliitioiiisiiig 
not only of our educational system. I>ut also of 
the relations of parents and clnldrein hy the new 
psychological knowledge. The patriarchal f>asis 
of our culture does indeed seem to he giving way. 
Dr., Forsyth is !io sentimentalist . and it would 
have been interesting to ht^ar from liitn what is 
the particular neuinsis lurking heluiid tlie iinhab 
aiiced child -worship which lias mm l>c‘co!iie c‘om- 
mon. Is it failure i,o face the prohlems ch maiiirily, 
and a consequent fiight bach 1o childhood { 

Quite half of Dr. Forsyth's book is lakmi up 
with an examination of the* relations InCwcam 
trad.itional Christianity and science. His analysis, 
both historical and psychological, is cvitainly 
very damaging to the traditional ]iosition. But 
is religion necessarily to be identified with a sii])er- 
natural revelation, any more than art or science 
—which in primitive ti.m.es were both regarded 
in' that light, but are souio longer ? And cannot,' 
psychology be used to 'debunk’ .science and art 
as well as religion ? 

But these are, big C|iiestions, Within the limits 
he has set himself, .Dr, Forsyth, has written a very 

useful book. J. (p H. " 
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The Interpretation of Science 


(1) Science in the Making 

By Gerald Heard. Pp. 267. (London : Faber 
and Faber, Ltd., 1935.) 7s. 6d. net. 

( 2 ) Science and the Public Mind 

By Benjamin C. Gmenberg. Pp. xiii4-196. (New 
York and London : McGraw-Hill Book Co., Inc., 
1935.) 126\ net. 

¥T lias become clear to most thoughtful observers 
^ that science itself has reached a crisis no less 
pregnant than the crisis which developed in the 
'world at large in great measure as the culmina- 
tion of the rapid and uncontrolled application of 
mechanical invention and discoveries in physical 
science. Science is being driven to help to work 
out a broader philosophy and to combine to make 
a whole of life or to accept limitations on its own 
restricted fields of inquiry. The restrictions being 
imposed under modern dictatorship are merely a 
foretaste of what wiU develop more generally, if 
science does not support reason and assist the 
other faculties which are needed to establish 
reason and elaborate a philosophy in which reason 
is not merely an accident, and understanding, 
judgment, impartiality, charity as well as tolerance, 
insight as well as analysis, are absolutely valid. 

On the other side, science continues to change 
our lives and transform almost every condition of 
living. New forces are continually being released, 
and unless we can reach an adequate understand- 
ing of the new focus science has given us, civilisa- 
tion will be smashed because we continue to use 
the new powers for old aims. Only the discovery 
of superhuman purpose can make man safe against 
himself when armed with his present superhuman 
powers. 

The closing, in this way, of the gap between our 
rapid scientific advance and our moral and ethical 
development demands two tilings. First, the 
breakdo'wn of the barriers between the different 
sciences so as to facilitate co-ordination and 
secure advance where it is most needed in the 
interest of the whole race. Secondly, the inter- 
pretation of science to the general citizen so that 
he can visualise scientific advance as a whole and 
understand its bearing upon the other values and 
activities of life upon which it impinges and with 
which he is engaged. 

(1) Both tasks demand interpreters and it is the 
merit of Mr. Gerald Heard’s book that, although 
addressing himself primarily to the layman, he 
to some extent performs the first task also. In 
fact, whatever claims the original broadcast talks, 
on which the book is based, may have had to the 


title “Science in the Making”, in their expanded 
form, the title is clearly a misnomer. There are, 
no descriptions of technique and singularly little 
indication of the way in which science is built up ; 
the book would have been more happily entitled 
“The Interpretation of Science”. Despite a style 
which some will find mildly irritating, Mr. Heard 
has done his work well, though his references to 
Leakey’s theories might have been more guarded. 
He has at any rate pointed the wa}^ and the book 
may well inspire some scientific specialists to take 
a greater interest in science as a whole and in a 
scientific attitude to life in general. Is it too much 
to hope that it may induce others to consider 
more closely the social consequences of their work 
and to attempt its interpretation ? 

(2) “If society is to maintain its health and 
sanity, the public at large must either be trained 
to accept the guidance and direction of a special 
class ... or else it must be trained to take part 
in the knowledge, the culture, the thought, the 
concepts upon which its civilisation rests.” In 
these words, Dr. Grueiiberg indicates the rc^al 
choice before us in regard to educational policy and 
his own reason for presenting his stud}^ of the 
place of science in relation to adult education. 

Although much of the material is drawn from 
American sources, the breadth of 'dsion and the 
extent of the survey give this book real value to 
all who are concerned with the problems arising 
out of the impact of scientific discovery on society 
and our ability to master the new forces placed 
at our disposal. Dr. Gruenberg gives an admirable 
and concise statement of the problems which are 
involved in the education of society as a whole 
as to the value of science and its true contribution 
in thought and life. Whatever may be the fate 
of democratic government, its fullest possibilities 
can only be realised through a community thinldiig 
continuously and effectively according to the 
essential scientific method, with all that it implies 
of wide and clear vision, the recognition of the need 
for inquiry upon great questions and the settlement 
of problems upon the basis of facts and logic. 

Scientific workers who have any concern with 
the interpretation of the results of scientific 
investigations to the commuiiit}?' or with the 
consequences of their ovm discoveries cannot fell 
to find Dr. Gruenberg’s analysis of the situation 
highly suggestive whether in treating of the 
failure of science to reach the public, the means 
and methods of bringing science before the public, 
or in his recommendations for future efforts in 
this field. R, Brightman. 
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Sociology in the United States 

Race and Culture Contacts Indian, occupying sontelliing in (lie nalnre of an 


Editor : E.: B. Renter. Contributors : Romanzo 
Adams, W. 0. Brown, E. Franklin Erazier, Max 
Handman, Asael T. Hansen, ' J. 0. . Hertzler, 
Charles S. JobiLson, Andrew W. Lind, R. D. 

. McKenzie,, Robert E. 'Park, John A. R,ademaker, 
Edward B-. Renter, Jesse Frederick Steiner, 

■ Clark Wissler. ''Pp. viii+253. (New York and 
London : McGraw-Hill Book Co . , Inc . , 1 934 . ) 1 8^ , 
''Vnet,';' 

I N the United States, students of racial questions 
have the advantage — or disadvantage accord- 
ing as it is regarded — of finding their problems very 
much at their doors. This undoubtedly is respons- 
ible for a characteristic realism in approach, which 
finds extreme expression in a marked addiction to 
questionnaires, but, at the same time, is not 
always conducive to academic calm and detach- 
ment in discussion. As might be expected, how- 
ever, anything in the nature of racial feeling is 
commendably absent from the papers which com- 
pose this volume. On the other hand, more than 
half the contents is taken up with the con- 
sideration of conditions which directly affect 
the United States, specific problems in the social 
structure of to-day. This is not without signifi- 
cance in a book which is intended for a wider 
public than the professional audience to which the 
papers were originally addressed. 

Prof. Reuter has selected for inclusion in his 
volume fourteen of the papers which were pre- 
sented at the twenty-eighth annual meeting of the 
American Sociological Society, prefacing them 
with an introductory chapter in which he outlines 
for his non-professional readers certain general 
considerations. In his selection, he has been 
influenced by the fact that most of the com- 
munications which follow — in fact aU with one 
exception — are descriptive and historical, rather 
than theoretical, in character. They are arranged 
in a logical order, which follows the sociological 
argument of equilibrium— contact — ^maladjust- 
ment— equilibrium. Hence the papers fail more 
or less into two groups, an earlier which covers 
the beginnings of racial contact and conflict and 
is concerned largely with Old World conditions, 
and a second in which, as already mentioned, are 
described the adjustments partial or complete of 
American contacts — ^Negroes, Orientals settled in 
America and Hawaiians ; Prof. Clark Wissler, in 
an able analysis of development in pioneer days 
affecting the culture and status of the American 


intermediate position. 

In the first and more general mxiUm, it must, 
not be held invidious lo sele(4i iiir iiuiition two 
papers, one a general survey of <‘Oiidi1io!is in tlirc^e 
continents by Mr. Robert E. Park, wliieli is of 
especial interest to British readers for what it has 
to say of South Africa and India, and a study by; 
Dr. Max Handiiian of adjustments betwecui con- 
flicting elements as exemplified iu Transylvania. 

Turning to the papers dc3aliiig with problems 
directly' affecting the Uiiitefi States, English 
readers will find much hero to interest tlieiii, 
written from an intimate poiiit. of vicnv and with 
authority. One fact immediately calls for notice. 
That is the effect of the eoniinon school synttuii. 
Both Mr. J. F. Steiner and Mr. John A. 'Rude- 
maker, who deal with the settleiueni tjf Orientals 
in the United States, agi’co nutwifJwianding 
the difference in attitude of the first gi.uieralioii 
of Chinese and Japanese, the formr»r still cliiigiiig 
to the tie of their native laud, the m,cial iKirriers 
between American and Oriental teiuls to break 
down' in the second generation under inlliiimce 
of the association in early life at sdiooL 

Educational influence is also affecting the Negro 
problem, though in a different way. Mr. C. .S. 

, Johnson points out, how the rising generation is 
now bringing about a modification in tlie Negro 
outlook, and it is probable that this is tlie infliienee 
which is largely responsible for the grades into 
which Ml’. E. Franklin Frazier classifies tlie types 
of Negro family. His paper is a. very interesting 
study of wdiat is in effect a society wiliiin American 
society, which is governed by a,n entirtly different 
social code. Mr. Fra,zier fiiKls hair t.ypc^.s of Negro 
family organisation, of which, that which for pur- 
poses of distinction might be called the primary 
form, is purely matriarchal on primitive lintvs, the 
man being entirely absent or miimfHirtant., This, 
however, is not a relic of an African inatriarciial 
system inherited from slave aiicestoi's, but a 
survival of pre-emancipation da3:'s, in which con- 
ditions, economic and social, favoured and tended 
to stabilise the position of the woiiiaii in iiidepeiid- 
ence of her male Negro consort. Post-einaiicix>atioii 
conditions perpetuated this state of affairs, except 
in the ease of the more .skilled or well-to-do men. 

The volume closes with a contribution by^ Mr. : 
A. W. Lind on Hawaii, , carrying further evidence 
in an earlier essay ,by Mr. Romaiizo Adams. Both ' 
point to the ■ conclusion that in Hawaii racial 
contacts have reached a plmse of ec|uiiibrium, 
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althougli not without a not© of warning that naval 
and other professional or official gradings^ may 
introduce a note of disharmony. Historical causes, 
which are here ably analysed, have brought it 
about that in all personal associations racial feeling 
is entirely absent. , Americans, Hawaiians and 
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Orientals associate on equal terms and ; without 
afterthought. Thus the book closes with the 
comforting thought for the practical sociologist 
that in one spot, at least, in a world-wide survey, 
a solution of the racial problem seems to have 
been attained. 


A Psychology of Conduct 


The Psychology of Wants, Interests and Attitudes 
By Edward L. Thorndike, and the Staff of the 
Division of Psychology of the Institute of Educa- 
tional Research, Teachers College, Columbia Uni- 
versity. (Century Psychology Series.) Pp. x+301. 
(New York and London: D. Appleton-Century 
Co., Inc., 1935.) 10s. 6d. net. 

I T seems perfectly obvious that factors which in 
common conversation are called wants, in- 
terests, attitudes, desires, motives, tendencies and 
feelings influence human action, and perhaps the 
behaviour of all animals, more powerfully than 
any others. For many reasons, however, factors 
of this kind are not easy to study experimentally 
ill an adequately controlled manner, and com- 
paratively little is known defliiitely about the ways 
in which they operate. Many years ago, Prof. 
E. L. Thorndike began to develop an experi- 
mental technique for studying these "satisflers’ of 
action, as he now calls them, and he soon arrived 
at the view that they operate, not only in a 
prospective manner, tending to establish con- 
nexions between particular reactions in a series, 
but also, retrospectively, strengthening or weaken- 
ing connexions once set up. In this book he, 
and a number of his students, present and discuss 
the results of their most recent studies of the 
general problem of the effects of specific tendencies 
upon behaviour. 

A want may lead a person to act in a specialised 
manner the very first time it is aroused. But when 
the same want has been aroused a hundred times, 
the resulting action may be very different. This 
difference, Thorndike says, is due to two things : 
the backward influence of the want, and changes 
in the wants, and connexions of wants, themselves. 
These are his two , main problems : how can wants, 
interests and attitudes act in a backward way. upon 
the series of acts which satisfy them ? Also how 
are they “strengthened, weakened, and shifted in 
their attachments” ? 

It is not possible, in a brief notice, to describe 
in any detail the mass of ingenious experimental 
dodges used by Thorndike and his collaborators. 
All of them in this book concern human action, 
and particular questions asked and answered are : 


How does a want determine what response a 
situation is going to evoke ? How does it settle 
what response is going to survive ? What is the 
precise influence of reward and punislimeiit ? Is 
there any real difference between learning to 
know or to do things that are valuable and things 
that are useless 1 It is now regarded as more than 
ever certain that wants, and the like factors, do 
somehow work backward, strengthening the bonds 
between acts that lead to their satisfaction. 
Further, some progress is made with the job of 
saying in detail how they do this, though the 
physiological mechanism involved — and Thorndike 
is quite sure that there is one — ^remains obscure. 
Apparently punishments are not of vast dkect 
significance, though thej^ can turn aside the agent 
to some course of action that is a geiiui,iie ‘'satisfier’. 
The experiments on the direct influence of interests 
on learning and doing are perhaps a little less 
convincing than some of the others, but from them 
it appears that the common belief that interest aids 
both is justified, but exaggerated ; while if interest 
is present, whether what has to be learned is useful 
or not seems to make very little difference indeed. 

The second part of the volume, dealing with 
the changes that may take place in wants, interests 
and attitudes in the course of experience, is not 
less important than the first. Again, rewards bulk 
largely in the discussion. Wiiat is the effect 
of a reward, near, or remote, emphatic, or weak ? 
How are wants affected by being tied up with 
particular stimuli and situations by a conditioned 
reflex method ? What precisely happens when a 
stimulus, being unpleasant, is nevertheless often 
repeated ? A final chapter discusses difficulties in 
the education of wants, interests and attitudes, and 
appendixes give adequate samples of the experi- 
mental methods used throughout, and their results. 

The volume as a whole is an extraordinarily 
interesting piece of pioneering work. It is originai, 
both in design and in execution. It should point 
the way to a host of investigations, by relatively 
controlled methods, of intensely important 
theoretical and practical questions which hitherto 
have been maMy merely a field for conflicting 
speculations. FOB 
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Fracastor's Poem on Syphilis 


Fracastor : Syphilis^ or the French Disease ; 
a Poem in Latin Hexameters 
By Girolamo Fracastoro. With a Translation, 
Notes and Appendix by Heneage Wynne-Finch. 
Pp. vii+ 253 +4 plates. (London: William Heine- 
mania (Medical Books), Ltd., 1935.) 10«s. 6d. net. 

I N the introduction to this scholarly work, which 
admirably illnstotes the close relation of 
medicine with literature, Mr. James Johnston 
Abraham, who is not only a well-known specialist 
in venereal diseases but also a writer of distinction, 
gives a short sketch of the life and times of 
Fracastor, and the origin and treatment of sypliilis 
from the time of Fracastor until the present day. 

In the preface to his translation, ]\Ir. Heneage 
Wynne-Finch, lays stress on the literary charm of 
the poem, which he declares has lately been 
neglected or obscured, though he admits that 
Fracastor occasionally indulges in tedious repeti- 
tions and redundancies. The poem, however, 
received the highest praise from contemporary 
writers such as Cardinal Bembo, the Venetian poet, 
to whom it is dedicated. Moreover, the popularity 
of the poem is shown by the fact that after its first 
appearance in 1530 at Verona, thirteen editions were 
published in the course of the sixteenth century. 

Of Mr. Wyiine-Finch’s translation, which, unlike 
Natum Tate^s verse rendering of 1686 is in prose, 
it may be said that he has admirably succeeded in 
his aim of retaining the grace and charm of the 
original, while keeping fidelity to the text. 


The poem, which consists of tliree^ books, relates 
how ,a shepherd named Syphiliis incurred the 
wrath of Apollo, who punished him by the 
infliction of a highly coiitagdous and tenible mw 
disease. A vivid description of the hideous sores 
and deformities of the uiilijippy victims is given 
in the first book, while the last two are mainly 
devoted to treatment, particularly by guiaeuni, 
on which Ulrich von Hiitten had lavished sucli 
undeserved praise, and merciun^ 

The translation is followed by an essay on 
Fracastor and Virgil by Mr. Vernon RendalL who 
illustrates by numerous examples Fracastor’s use 
of Virgilian idiom and language as well as his 
resemblance to his master in his a]>preclation of the 
beautiful Italian country. Like M’r. Wynne-Finch, 
however, Mr. Rendal! is not blind to Fracastor's 
.shortcomings, a,nd notes particularly the servile 
manner in which he takes ineldfdiit mid detail as 
well as words and phrases from the 
Mr. , Rendall has also assisted Mr. 'Wynne-hliich 
in the ■ preparation of copious notes on the 
poem, which include an abridged Jraiislation of 
the chapters on syphilis in Fracastor’s otlier most 
important work, '‘De Contagione*^ 

The book, which should appeal to all who are 
interested in the history of medicine or literature, 
is illustrated by portraits of Fracastor, facsimiles 
of pages from the &st edition and first English 
translation and woodcuts of fifteenth century 
works on syphilis. 


Penetrating Ocean Depths 


Half Mile Down 

By Br. William Beebe, Bp. xix4-344+88 plates. 
(London : John Lane, The Bodley Head, Ltd., 
1935.) 18^. net. 

l^R. WILLIAM BEEBE is the born adven-’ 
turer. To Mm the thrill of arriving where 
man has never arrived before is an unfailing 
stimulus to further exploits. Wlien lie turns from 
the tropical jungle and the desert to the ocean 
he does not rest until, inside a hollow steel hall, 
he has penetrated its depths to a distance of 
3,028 feet beneath the surface. Even as he is 
making his hazardous journey down into the 
unknown the messages he sends along the telephone 
line to the surface reveal the driving spirit of the 
venture : ■ 


“We have just splaslied below the surface.” 


“We are at our deepest helmc^t dive.” 60 ft. 

“The Ltisikinia is resting at this level.” 2So ft. 
“This is the greatest depth reached in a 
regulation suit by Navy divers.” 306 ft, 

“We are passing the deepest submarine 

record.” ■ 383 ft. 

“The Egypt was found at this level by 
divers in rigid shells.” " 500 ft. 

“A diver in an armoured suit descended 
this far into a Bavarian lake-— the deepest 
.point which a live human has ever 
reached.” 525 ft. 

“Only dead men have sunk be.iow this.” 600 ft. 

“We are still alive and one-quarter of a 
mile down.” 1,426 ft. 
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. Br. Beebe is , also a talented writer, so that when 
he comes to record his experiences, his free and 
personal style of presentation ensures the pro- 
duction of a readable narrative. There are few 
who cannot enjoy a well-told story of adventure. 

In Ms latest book, '‘Half Mile Down’', however, 
Dr. Beebe would seem to wish to draw the reader 
aside from the material facts of scientific adventure 
under sea in order to contemplate the aesthetic 
delight of such work. He therefore starts with an 
extract from William Morton Wheeler’s "Entomo- 
logist in Hades” as his Apologia, in which the 
‘correct’ investigator with his constant striving to 
solve ‘problems’ is contrasted with the amateur 
who is ‘‘permitted to roam at will among the 
fragrant asphodels of the Elysian meadows, 
netting gorgeous, ghostly butterflies until the end 
of time”. And in the arrangement of the text he 
creates four divisions, the first of which is entitled 
"Emotional”, and the last "Technical”, Even so, 
before seven pages of the text are completed, the 
uncontrollable spirit of the real adventurer breaks 
out once more and Beebe is telling us that "in 
my present existence there is only one experience 
left which can transcend that of living for a time 
under the sea — and that is a trip to Mars”. 


In these circumstances the book is a difSctilt ono 
for the reviewer. For it is neither a straight story 
of adventure under sea, nor a scientific 
but rather an odd admixture of fact and 
tion. Nevertheless, it may be said to consigsi of a 
popular narrative, complete in the fi,rst,235 pag€-!S, 
and a series, of technical appeiidi.xes, filliiig tliQ 
remaining one hundred or so pages to w'hioli the 
student may turn for the more prosaic seiontific 
data of exploration. There is much to ii^terest 
everyone in the narrative, including a history of 
deep-sea diving from ancient times to the pi*eseiit 
day, and there are many fine illustrations and 
reprints. The eight technical appendixes ^irith 
the construction of Mr. Barton’s original Bathy- 
sphere of 1930 and its modifications iii 1934 ; ^ 
bibliography of the history of diving ; a catalogue 
of unedited telephone observations made during 
actual dives of the bathysphere ; a e,iassificd 
resume of organisms observed ; and a final 
summary of conclusions relating to pliysieal 
conditions at the greatest depths, temperature, 
pressure, clarity of observation, and biological 
observations on the . abundance, illiinih^^atioiu 
activity, size and vertical distribution of oceanic 
organisms. 


A Modern Description of World Vegetation 


Pflanzengeographie auf physiologischer Grund- 
lage 

Von Prof. Dr. A. F. W. ScMmper. Dritte, neu- 
bearbeitete und wesentlich erweiterte Auflage, 
lieraiisgegeben von Prof. Dr. F. C. von Faber. 
BaiidL Pp.xx+588. Band 2. Pp. xvi + 589-1612. 
(Jena : Gustav Fischer, 1935.) 90 gold marks. 

'’’T^WO books published at the end of last 
A century undoubtedly laid the foundations of 
. modern plant ecology — Warming’s "Plantesam- 
fund”, made available to the majority of inter- 
national readers through Knoblauch’s German 
translation published as "Lehrbuch der Oeko- 
logischeii Pflanzengeographie” in 1896, not appear- 
ing in English until much later (1909) in an enlarged 
but not nearly so satisfactory a form ; and the 
original ■ edition of the work under review, 
Schimper’s "Pflanzengeographie auf physiolog- 
isoiier Grundlage” (1898), which was fortunately 
translated into English with less delay (1903). 
The two authors presented their material from 
somewhat different points' of view, but both were 
masters of their subject, both had travelled widely 
in the tropics as well as in temperate regions, and 
both gave thorough systematic accounts of what 


was then known of, the field. Warmiug’^ 
was quite short, umlliistrated and adopted U' 
somewhat limited, though thoroiigli!^^ iustr^uctive, 
guiding principle. Schimper’s was much longer, 
more discursive, illustrated by a great n^Uinber of 
.excellent photographs of vegetation and drawings 
of characteristic plants, and was indeed at the 
time of its publication a veritable mine of informa- 
tion previously unavailable to the student. |t was 
somewhat vitiated, however, hy certain physio- 
logical theories which have proved uiitenabie in 
the light of later research. 

It would be difficult, and not relevant to 
attempt to estimate the relative influence tliesc-s 
two books on the subsequent developiBOiit of the 
subject. Together they have stimulated inniiiner- 
able investigations, and have formed worthy 
foundations for the immense, though still |.atli€n* 
inchoate, superstructure that has been built upon 
them during the last thirty-five years. There iiaxm 
also, of course, been other creative influences at 
work, of which the most important has been the 
increasing conviction of the universal validity and 
fundamental importance of the 'succession’ or 
‘development’ of vegetation, which we owe mainly 
to : the work of the American ecologists^ GowlcJs 
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and Clements. At present, there is great activity 
over the whole field; almost throughout the world, 
not least in the Continental countries, in almost 
all of which there has been a notable revival of 
interest since the War, largely due to the influence 
of, Braun-Blanquet. 

The fundamental value of the modern type- of 
work for application to the great practical problems 
of land utiMsation,, recognised many years ago in 
some countries, for example, the United States and 
Hew Zealand, is being slowly — much too slowly — 
appreciated, in the British Empire. It is not too 
much to say that if ^ this kind of work were ade- 
quately' endowed, actively prosecuted and the 
results properly applied, the avoidance of wasteful 
exploitation of land in 'new’ countries would 
eventually represent a stupendous saving in money 
alone. Ecological survey is in fact the pre-requisite 
of that intelligent 'planning’ on a large scale which 
is becoming more and more urgently necessary in 
the modern world. 

Prof, von Faber has now presented us with a 
new, greatly enlarged, and almost completely re- 
written edition of ScMmper’s great work, taking 
into account the immense number of investigations 
which have been carried out during the present 
century. He has maintained the general plan of 
the original hook, beginning with a description of 
‘ecological factors’, to wliich 260 pages are devoted. 
This is a good and fairly thorough, if rather 
pedestrian, account, in which the more modern 
work is adequately treated. The author then 
proceeds to consider the major units of vegetation, 
the so-called 'plant formations’. Here he maintains 
Schimper’s distinction between climatic and 
edaphic formations, and ignores the views of 
Clements, who considers that edaphic formations 
are always stages in the development, or modifi- 
cations, of the climatic formations. Prof, von 
Faber says that the controversies about the units 
of vegetation and their terminology are mainly 
.controversies about names. That is partly, but 
not wholly, true : some of the differences arise 
from real differences of interpretation due to our 
still inadequate knowledge of the facts. The 
author’s very brief treatment of succession, sound 
so far as it goes, is quite inadequate. 

' The third and much the longest section of the 
book, occupying no less than 1,200 pages, is 
devoted to a systematic description of the vegeta- 
tion of the world and the factors which determine 
its multiform variations. Beginning with the 
tropics, of the vegetation of which Schimper’s 
original work was the first general scientific treat- 
ment, and to which Prof, von Faber’s own observa- 
tions have contributed considerably, we pass to 
the temperate and finally to the arctic and alpine 
regions. Though we are still extremely ignorant 


of the detailed ecology of .tropical vegetation, our 
knowledge, particularly of the physiology of 
tropical . plants, has very greatly .increased in 
recent years, and the author’s , account, both of 
this and of the general relations of vegetation to 
the characteristic tropical cl.im.ate.s, is by, far. the 
best which has appeared. Our actual k.iiowledge 
of the detailed constitution of the most charac- 
teristic of all — the equatorial rain forest—is now 
being put on a firm basis by: the work of Sfr. Paul 
Eichards, who is at present , following up his 
thorough investigations of small samp.les in British 
Guiana and Sarawak by studies in West Africa. 

When we turn to the vegetation of temperate 
regions, we find .Prof, von Faber’s accou.iit, as was 
almost inevitable, fiir less satisfactory, though it 
■ includes a number , of valii.able discussions and 
summaries. An adequate handling of the enormous 
quantity of material provided by tlie studies of 
innumerable observers in Europe and Horth 
America is very nearly an impossible task, not 
merely on account of its slieer bulk, but also mainly 
because the observations have been made from so 
many different points of view, with widely va/rying 
accuracy, thoroughness and techniqtie, so t..hat 
very many of the results cannot be correlated and 
unified. We cannot complain, that the author has 
neglected the literature. Though his citations are 
necessarily and confessedly far from being ex- 
haustive, he has refe,rred to a great range of 
representative work in all the prin,cipal eouiitries. 
But the result leaves a somewhat confused and 
chaotic impression on the mind, and that is not 
surprising. Probably the only effective way to 
write a scientific description of world vegetation 
would be to adopt a specific poi.iit of view, and to 
neglect all work which did not provide data 
suitable for its elaboration. The active and wide- 
spread work of Braiiii-Blanquet’s school Is in this 
direction, though some of us may be a little 
sceptical as to the co.niplete soiiiidiiess of its 
foundations. 

With minor mistakes and iiiisappreheiisioiis in. 
so large a book — and many such the most inde- 
fatigable and accomplished author could searcel}" 
be expected to avoid — it is naturally impossible to 
deal, but we regret to see that in the world map 
showing the distribution of the main types of 
vegetation the British Isles is even more fantasti- 
cally divided than in most of the maps published 
by .Continental, authors. The book is illustrated 
by three folding maps and 613 figures, mostly 
beautiful photographs of typical veget.ation excel- 
lently reproduced. When ail criticisms have been 
made. Prof, von Faber’s edition of Sclii..mper 
remains an exceedingly valuable work, wiiich. will 
be indispensable to all students of the subject. 

A.,G. Taksliy. 
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Shellac : its Production^ Manufacture^ Chem- 
istry^ Analysis^ Commerce and Uses 
By Ernest J. Parry. Pp. xi'f240. (London : Sir 
Isaac Pitman and Sons, Ltd., 1935.) 12.S. %d. net. 

T he insect that produces the resinous material 
which is called shellac takes little heed of the 
notoriety with which its product is- now invested. 
Financial crises of considerable magnitude have 
attended the failure of speculative attempts to 
corner the market in it, and the word has been in 
the mouths of thousands who have little, if any, 
knowledge about the material, its manufacture or 
its uses. It is permissible to comment on the fact 
that most raw materials, the production of which 
is limited, are liable to have the .supplies cornered 
by vested interests and their price to the user 
raised accordingly. Once, however, a chemical 
synthesis of such materials or of a substitute for 
them has been achieved, the danger of a monopoly 
is at an end and the product can be produced in 
quantity without restraint, except such as arises 
from, patent laws, and sold at a cost which bears 
close relation to the cost of manufacture. The urge 
to make synthetic products is thus a proper one 
economically, though, alas, the competitive struggle 
between natural and synthetic has often resulted in 
the ruin of an industry and much unemployment. 
The lac industry began with the demand for 
the dye, the crimson lake or cochineal of commerce. 
Coal tar dyes superseded this ; but fortunately 
the resin was found to be valuable first as a varnish, 
then as an electrical insulating material, and later 
for gramophone records. 


Photoelectricity and 

Electron Emission and Adsorption Phenomena 
By J. H. de Boer. Translated from the manuscript 
by Mrs. H. E. Teves-Acly. (Cambridge Series of 
Physical Chemistry.) Pp. xi + 398. (Cambridge: 
At the University Press, 1935.) 2ls. net. 

¥T is surprising that there are so few books in 
English which deal with photoelectric phe- 
nomena. Hughes and Hu Bridge’s book,, which 
made a welcome appearance three years ago, deals 
mainly with those aspects which are of special 
importance to physicists, and the only other book 
which has appeared recently concerning this or 
related subjects is Reimann’s "Thermionic Emis- 
sion’’. Hr. de Boer is therefore to be congratulated 


1 1 a c 

Mr. Parry, who is an analyst of repute, lias 
given us a book of wide interest covering the whole 
of the divarications of his subject. Starting witli 
the origin, a full account is next given of the 
practical production, the enemies of the lac insect 
and the manufacture of shellac. These sections 
are well illustrated. 

When shellac has reached the market,, the 
question arises of its evaluation by analysis, and 
it is only in quite recent years that, this has been 
possible. Mr. Parry now treats the question at 
considerable length, indicating a procedure for 
the commercial analysis. When it comes to the ■ 
chemistry of shellac, we are on less certain ground, 
particularly as it is a mixture, being said to consist 
of two parts of sheliolic acid, five parts of aieuritic 
acid and seven parts of amorphous acids. Formulae 
have been suggested, particularly by Harries and 
Nagel, for these two acids. 

The chapter on the commerce of lac introduces 
a number of subjects, such as the rights of land- 
owners in India, marketing up to the Calcutta 
merchant sMppers, the London trade, contracts : 
the expert must know something of all these. In 
an appendix, the author’s original papers are 
included, largely dealing with adulteration, also 
the United States standards and methods of 
analysis, and finally a glossary of native terms. 

Information is thus provided for every branch 
of the industry, and the seeker for knowledge 
about shellac is well cared for : he will, or should 
be, properly grateful to Mr. Parry for the trouble 
he has taken in making his own unique store of 
knowledge generally available. E. F. A. 


Surface Chemistry 

on giving us another account of this interesting 
subject from a novel point of view. 

The object of this book is the interrelation of 
the adsorption of atoms on solids and the photo- 
electric and thermionic emission of electrons. The 
first two chapters are introductor^r^ and give a 
short summary of the fundamental phenomena. 
The next part of the book is concerned with the 
effect of adsorbed layers on the emission from 
metal surfaces, while the last part deals with the 
photoelectric effect in insulators. 

The change in the work function due to adsorbed 
layers is familiar ground, and Hr. de Boer has 
covered it well. The use of potential curves greatly 
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simplifies tlie presentation, thongli there is always' 
the danger that one is tempted to seek explanations 
by drawing suitable potential curves instead of 
performing calculations, especially when the cal- 
culations are difficult. The advantages of such 
curves do, however, outweigh any disadvantages 
which their abuse might bring. This section of the 
book closes with discussions of the absorption of 
light by matter in the adsorbed state and of the 
selective photoelectric effect. Both these chapters 
are well and critically written, but occasionally 
one meets categorical statements on questions 
which are still undecided. For example, it is stated 
two or three times that the selective effect is an 
atomic effect, due to the absorption of light by 
the adsorbed atoms, and it is not until § 71 is 
read that one realises that this is merely the 
author’s own opinion. Admittedly nearly every- 
one would agree that the selective effect is to be 
explained in this way, hut this is not because the 
explanation fits all the facts, but because no other 
hypothesis seems tenable. At the moment, it is 
difficult to understand the enormous difference in 
the action of light polarised in, and perpendicular 


Binary 

The Binary Stars 

By Robert Grant Aitken. (McGraw-Hill Astro- 
nomical Series.) Second edition. Pp. xii-|-309. 
(New York and London : McGraw-Hill Book Co., 
Ine., 1935.) 215. net. 

T^THEN, a few months ago, Dr. Aitken retired 
^ ^ from the directorship of the Lick Observatory 
and from active observational work, he had com- 
pleted forty years of observation and study of 
binary stars. During this time he had carried to 
completion a survey, commenced in conjunction 
with Prof. Hussey,' but carried on single-handed 
feom 1905, of ail stars down to magnitude 9*0 
on the B.D. scale and north of 18° south decli- 
nation, for the discovery of double stars ; he had 
discovered more than 3,000 double stars with a 
separation not exceeding five seconds of arc ; he 
had remeasured most of these stars, after suitable 
intervals, at two later epochs for the discovery of 
orbital motion, and had also made a considerable 
number of measures of known binaries. In addition, 
he had computed many orbits and had completed 
the preparation of a new general catalogue of 
double stars. Seldom can the energies of a lifetime 
have been devoted more continuously and enthusi- 
astically to the advancement of one chosen 
branch of astronomy. 
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to, the plane of incidence. If the selective effect is 
an atomic photoelectric effect there should be no 
such great difference, and, on the other hand, if 
it is caused, in. any other 'way, it is not easy to 
explain the high yield of electrons. 

There are three very readable chapters on 
photoconductivity i,n insulators:. This difficult 
subject seems to become more eomplieated every 
year, and it is extremely useful to have an up-to- 
date account. The author takes a rather optimistic 
view of the subject, which is only natural in an 
experimental physicist. There is bound to be a 
certain amount of chaos when the plienomenon 
depends on the presence of small quantities of 
impurities, and perhaps' the experimenter sees 
more of the order, wiifie the theorist sees more of 
the chaos. The last three chapters discuss rectifiers 
and the photoelectric and thermionic properties 
of surfaces covered with thick layers of dielectric. 

The book is a stimulating one, and should help 
those working on one of the subjects to appreciates 
what information, other lines of attack can yield. 
The translation has been carried out adeipiatelv. 

A. H. WiLSox'/ 


Stars 

It is appropriate that almost the last work of. 
Dr. Aitken before his retirement was to pass the 
proofs of the second edition of his monograph on 
the binary stars. The .first edition had long been 
out of print, and the large amount of observational 
and other work in double star astroiio.m^' .had I'uade 
it in large part out of date. This work, is well 
known as an authoritative and ecanprehensive 
account of all aspects of the subject. The new 
edition follows closely along the lines of 
original edition, which has been thoroughly 
revised and brought up to date. The liistorical 
account of the subject is of great value tiiid of 
general interest, whilst the chapter o.n obseiu’iiig 
methods is full of sound advice for double-star 
observers. Emphasis is placed on one precaiitioii 
that has characterised Dr. Aitkeii’s o'wn observing 
and that has application outside this particular 
field : ^'The most important precaution to be 
taken in double-star observing, is quite independent 
of .instrumental adjustments. It is to make meemm-s 
only on nights when the observing conditions are 
good, ... I make this statement wfitli all possible 
emphasis.” Methods of orbit computation, not 
only of usual binary , systems, but also of spectro- 
scopic and eclipsing binary .systems. are described. 
Of special value for purposes of reference are tico 
tables containing the elements of determined 
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orbits of botb visual and spectroscopic systems, 
tiie authority for each set of elements being given, 
with a reference to the original publication. 

The extensive double star surveys in both 
hemispheres have provided material for statistical 
discussion much more complete than when the 
first edition was published. It must have been 
with considerable satisfaction that Dr. Aitken 
was able to repeat without essential alteration the 
general summary given in the fii‘st edition of the 
more important conclusions to he drawn from the 
statistical material. One conclusion is of particular 
interest in connexion with the origin of binary 
systems : that there is an unbroken progression 
of series of orbits ' from systems with a period of 
less than a day, revolving about, each other 


almost in contact in circular orbits to systems with 
periods of hundreds or thousands of years, moving 
in highly eccentric orbits with axes many Iiiiiidreds 
of times the distance of the earth from the sun. 
The inference is that a common origin niiist be 
sought for all binary systems, and that no theory 
yet advanced to account for the origin and sub- 
sequent development ■ of binary systems can be? 
regarded as satisfactory. Down to the magnitude 
limit of Aitken’s survey, about one star in eighteen 
is seen as a visual binary with the 36 -inch telescope ; 
of the naked eye stars, about one star in seven 
is a spectroscopic binary. The properties of binary 
systems is thus so high that the formulation of a 
satisfactory theory of their origin is one of the 
most important unsolved problems of cosmogony. 


Short Notices 


Archaeology and Ethnology 

The Folklore of Morocco 

By Dr. Fraii§oise Legey. Translated from the French 
bj^ Lucy Hotz. Pp. 277 + 25 plates.. (London: 
George Allen and Unwin, Ltd., 1935.) 125. 6d, net. 

Moeoccant folklore, as Dr. Westermarck has shown 
ns, is essentially a composite product. A veneer of 
the Moslem creed overlies a solid body of Berber 
magical practice and belief, in which survivals from 
the old Roman province are embedded like plums 
in a pudding. The genie, whether good or bad, 
common to the whole Moslem world, claims attention 
equally with the mysterious harahay the mystic 
individual power of the animate and inanimate world, 
which is characteristic of Morocco, wdaile in the ever- 
present fear of the evil eye the inhabitants affirm 
their Mediteri’anean descent. 

This composite character of Moroccan belief is 
well illustrated in the material collected by Mme. 
Legey during the thirteen years of her acquaintance 
with Morocco, although she purposely refrains from 
comment on comparable beliefs and the like else- 
where. As a medical officeu' of the French administra- 
tion, her duties and her sex have given her access 
to sources of information from which the ordinary 
observer is barred. Her record of the beliefs and 
practices connected with disease and its treatment 
and the feminine province in, matters affecting birth, 
infancy, adolescence, marriage and its ceremonial, 
will be found especially valuable. 

Although Mme. Legey covers the whole field of 
belief from ideas relating to the creation and char- 
acter of the cosmos to the reverence paid to the 
deceased holy man at his burial-place, her contribu- 
tion to the subject is most considerable in medical 
matters and in -what is specifically the woman’s 
world. The index, unfortunately, is not adequate to 
the subject-matter.. 


The Hill Bhuiyas of Orissa : with Comparative Notes 
on the Plains Bhuiyas'' 

By Sarat Chandra Roy. Pp. v + 320+xxxviii + 17 
plates. (Ranchi ; Mmi in India Office, 1035.) 

8 rupees. 

This is the fifth \.’ohime in a series of moiiogra|)lis 
on the aboriginal tribes of India, wliich Sarat Chandra 
Roy has in course of preparation, on a foundation 
of twenty -five years experience of the peoples of the 
central hill belt. The present volume is concerned 
with one of the few tribes which show in their different 
branches all the various stages of evolution from the 
wild tribes of the hills to the thoroughly Hindiiised 
zamindars of the plains, some of whom have now 
progressed so far as to claim Rajput or Kshatriya 
descent. They are distributed widely over hall’ a 
dozen provinces — Bengal, Bihar, Orissa, Cliota 
Nagpur, Assam, the United l^roviiiees. Central 
Provinces and Madras. Here, lio'wever, tlie au.tlior 
deals mainly with the hill tribes wlio, as he notes, 
are correetly classified in the last census as Koiariaii. 
Culturally, they are Pre-Dravidian. 


Biology 

(i) Living Things: an Introduction to Biology 
By Richard Palmer. Pp. 400. (London : George 
Allen and LTnwin, Ltd., 1935.) 75 . 6 d. net. 

(a) The World of Nature 

By H. C. Knapp -Fisher. Pp. iv+512. (London: 
Victor Collancz, Ltd., 1935.) 65 . net. 

(1) In being a true biology, “Living Things” makes 
a definite claim to freslmess, and thus .commands tlie 
attention of teachers. Animals and plants are in 
close conjunction with each other, and the author 
makes no attempt to segregate them artificially. 
Of course, this is how they should be treated : 
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nevertheless, the author is to be congratulated in 
having done what many biological authors have 
neglected to do. 

Another- fresh note, is the chapter on the methods 
of science, which, if read by the discriminating student 
before and after reading the rest of the book, wuli 
prove invaluable in giving the reader the most 
desirable outlook on the subject. Apart from this 
common-sense, -and therefore correct, method of 
treatment, it may be said that the book has an 
attractive style and is comparatively well illustrated. 
It can be whole-heartedly recommended to students 
up -to matriculation standard. 

(2) “The World of Nature” makes a different 
appeal : but its standard is equally high. It is more 
a natural history than a biology, and is written to 
make the world of Nature “intelligible to the ordinary 
educated person”. We venture to say that it will not 
only do this, but it will also prove to the sceptical 
and disinterested what a fascinating field for cultiirai 
interest lies around them. There is only one criticism 
—a selfish one perhaps — that is, we would wish to 
see more of the unique but brilliantly executed 
illustrations. 

The Botanist in Ireland 

By Dr. Robert Lloyd Praeger. Pp. xii 4-497 +44 
plates. (Dublin ; Hodges, Figgis and Co., 1934.) 
12 ®. 

This volume is difficult to classify. It is not a Flora ; 
it is not a guide book ; it is not a scientific treatise 
on Irish phytogeography ; yet it combines features 
of all these into a homogeneous whole and provides 
those interested in the Irish flora with an ideal guide 
and companion for their studies and their travels. 
No one but Dr. Praeger could have written such a 
work, and it is indeed a fitting crown to his life- 
long labours on the flora of his native land. 

The work is divided into four parts. The first 
comprises sections on the physiography, geology, 
topography and climate of Ireland, each a model of 
compression and clear statement. The second con- 
tains notes on various miscellaneous aspects of the 
flora, including topographical and ecological dis- 
tribution, and an invaluable list of rare or interesting 
Irish plants, in which infox’mation hitherto scattered 
in periodicals has been brought together. 

The main part of the book is devoted to a topo- 
graphical survey of the whole country, with a full 
description of the flora of each area. Dr, Praeger’s 
intimate Imowledge of every square yard that he 
describes gives to these pages a remarkable vividness 
which roust be unique in botanical literature. 

The concluding section consists of a census list of 
the flora, with the distribution of each species indi- 
cated by numbers referring to the coimties in which 
it occurs. There is an excellent index. 

The whole volume is copiously illustrated with 
maps, diagrams and photographs of individual plants 
and botanical localities. The photographs, most of 
which were taken by Mr. R. Welch, are extra- 
ordinarily beautiful, and add greatly to the value of 
the book. 


Elementary Microtechnique 

By H. Alan Peacock. Pp.„ vii + 200., (London: 
Edward Arnold- and Co., 1935.) 5s. Qd, net. 

This small book should prove of value to the amateur 
and elementary biologist, and the more axK'-aiicod 
student and laboratory worker may wc4i add it to 
his reference library, for it contains a riiirnbru’ of 
practical hints and useful dodges and recipes. Tlie 
matter presented is coiicis-ely largely in tjibiilar 

form. After some introductory remarks on ]Troto- 
plasm and cytologj^, the processes and principles of 
microtechnique and methods for making micro- 
seopical preparations are considesred. A, chapter 
follows on technique, including fixing, hardening, 
embedding and sectioning, staining, and mounting, 
with a section on bulk staining. The next clia]iter 
deals in alphabetical order with methods for spetdfic 
purposes for animal and plant organisms and tissues, 
and contains a surprising number of headings, 
ranging ' from acarine disease* of bees and annelids 
to Vortkella and yeast (rotifers do not seem to he 
mentioned here). The next chapter gives the usii of 
stains, followed by one eonlaining the formulae 
Ink for writing on gloss is not given, wbib grease 
pencils are so easily obtaimxl that tlu) method for 
making them might well h(> omittcKl, Similarly, 
such agents as Farrant and glyeerin jelly art‘ 
ably better purchased than made, and the 
aiiplies to eyepiece scales and mkamnetoTS. 
remarks on .numerical aperture may gi\'o ri.se to 
confusion, as the term “definition” 'is used, instead 
of the correct one, “resolution”. A. most . useful, 
appendix gives the, sources from which th.e organisms 
and tissues mentioned may be obtained., and tlic’iir 
preservation is dealt with in a,.nother appendix, 

R. T. H. 

Chemistry' 

Organic Syntheses : 

an Annual Publication, of Satisfacjtory IVIethods .for 
the Preparation of Orga,nic Chemicals. C^arl R. 
Noller, Editor-in-Chmf. Vol. 15. Pp. v4-104. (New 
York : John Wiley and Sons, Inc. ; London : C'liap- 
man and Hall, Ltd., 1935.) 8s. iU. net/. 

Thiety substances are included in. tlie c3urront 
volume of this welcome annual. Among acyclic 
compounds with long carbon . chains are iodiHit‘cyl 
bromide (made from n-dodecyl alcohol), n.-hciX}Klc{*mio 
(from cetyl alcohol, via cetyl iodide), and oleyl 
alcohol (from butyl oleate, prepared from olive oil 
by alcoholysis). Simple open-chain compounds 
include trichloroethyl alcohol, which is readily pre- 
pared by treating chloral with alumiriiiini etlioxido 
in. presence of anhydrous alcohol. In the aromatic 
series, : a . simple method, is g,iveii. for converting 
2,4-dinitrochlorobenzene into 2,4-diaitroaniiine by 
treatment with ammonium acetate and ammonia 
gas at 170® in an open vessel ; further, an example 
of ■ oxidation wdth , selenimn dioxide is provided by 
the preparation of phenjdglyoxal from acetophenone. 
In the heterocyclic series, Hans Fischer submits details 
of the preparation of 2,4-dimet-hyi-3,5-dicarbethoxj''“ 
pyrrole and its conversio.n into 2,4-ci,imethyipyrrol6, 
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by means of processes based upon tiie . original .pro-- 
.cediire of Knorr.. 

Improved methods of making two simple reagents 
of wide use in organic chemistry a,re also mcliided. 
There is, in the first place, an illustrated description 
of a iise.fiil la])oratory appai‘atiis capable of producing 
300 grams of aiiliydioiis liyilrogen bromide per hour 
by the direct conibiiiation of hydi’ogen. and bromine. 
Secondly, an account of Arndt’s recent method for 
preparing, diazoinetliane will be of serv.ic 0 to users 
of this .valuable synthetic reagent. ' Methyl urea is 
made from methylaniino hydrochloride and potassium 
cyanate ; alternatively, ac|ueoiis ammonia and 
dimetliyi sulphate may replace the methylamine 
hydrochloride. Treatment with nitrous acid furnishes 
nitrosomethyl urea, wliicli is then subjected to the 
'action of a€|ueous potassium hydroxide in p.resence 
of ether. It is righti^^' emphasised that diazomethane 
is an especially insidious poison, the careless manipu- 
ia..tioii of wliicli may mduco a super -sensitive condition 
rendering the su Inject liable to attacks of asthma or 
fever. An appendix contains later references '. to 
preparations givcm in the preceding volumes. The 
subject index covers vols. 10-15 of the series. 

J. R. 

¥an Nostrand's Chemical Annual : 
a Hand-Book of Useful Bata for Analytical, Manu- 
facturing , and Iii\’estigati,ng Chemists, Clhemicai 
Engineers and Students'. Edited by Prof. John C. 
Olsen. Seventh Issue. Pp. xvii + 1029.- (London: 
Chapman, and Hall, Ltd., 1935.) 25^<?. net.- 

In the preparati,on of the new edition, the editor has 
compared tlie data given in the previous edition with 
the “International Critical Tables”, and in some cases 
later data than those given in this publication have 
been used. In all cases, critically selected values are 
given instead of all the values published.- Many 
new tables appear, including those of physico- 
cliemicai data, boiling points, vapour pressures and 
latent lieats, and tables for theimai observations and 
calculations. 

The information contained in the book is such as 
will normally be- required in the chemical laboratory 
and by the .chemical engineer, and the revision appears 
to have been thorough and satisfactory. The manual 
is one which may be recommended as likely to be 
extremely useful, and its relatively small size wdli 
enable the user to have at his command in a very 
convenient form a large range of material, which 
otherwise would have to be sought in bulky and 
expensive volumes not always at hand when a figure 
is urgently required. It is strongly bound and should 
stand use in the laboratory and works . 

Colloidal Electrolytes t ' 

a General Discussion held by the Faraday Society. 
Pp. iv+422-f6 plates. (London and Edinburgh: 
Gurney and Jackson, 1935.) 18s. 6d. net. 

The report on the Faraday Society’s general dis- 
cussion on “Colloidal Electrolytes”, held in London 
on September 27-29, 1934, is noteworthy for its very 
wide scope, since it includes no less than 36 papers, 
with discussions to which a large number of speakers 


contributed. Attention ma 3 ;'- also he directi3d to an 
improved binding, w.liicli appears t«i have bc«'3ii 
rendei’ed necessary . by the e,xj>ansion of the report 
to more tlian four Imndred pages (as co,n.ipareci with 
about forty pages for the first of these discussions in 
1907), and to the very modest price at wh,ich it has 
been issued. In view of the importance of the 
subject wdth which it deals, its authoritative ■ char-, 
acter, and the very favourable conditions iind,er ' 
■which it is available, it may be anticipated that the 
report will , have a w-ide circulation be 3 mnd the 
boundaries of the Societj^ to which tlie .credit for ..its 
publication belongs. 

The Teaching of Chemistry 

By H. F. Newbury. Pp, xii+-247. (.London: MTlliam 
Heinemami, Ltd., 1934.) 6,9. net. 

The jmung graduate -who is ta.ldng up liis duties in 
a school will be grateful to the author for the in- 
formation provided in this book, and even the 
experienced teaclier will find sometliiiig iiseful in it. 
Not all the recommendations will meet with apj^roval, 
and a good deal of space is taken up by statisfcioa>I 
information which will - rapidly becom.e obsolete. 
The author’s recommendation . that the young 
■teacher should discard his universit^^ lectu^re notes 
and .rely on ' elementary textbooks for his material 
is one which should not be followed, sine© in this 
way lie is likely to use a good, deal of oId-fash.io.ned 
and obsolete material wdiich is perpetuated in many 
books. 

The author, like most teachers, has his preferences, 
and the use of microcliemical methods seems to be 
one. He is not always consistent : on p. 140 lie says 
the use of formulae and equations should be “dis- 
couraged” in the first year, whilst on p. 166 he gives 
a “model” answer in which a formula is used by a 
boy who had studied chemistry only eight weeks. 
These are minor points of ciiticism. The book is 
on the whole a good one, and should be found useful. 
The lists of books recommended, however, seem to 
require some extension, since some popular and 
successful books are conspicuous their absence. 


Engineering 

Piles and Pile Driving 

By A. C. Dean. Pp. xH-221. (London: Crosby 
Lockwood and Son, Ltd., 1935.) 42^. net. 

In his introduction to this book, the author points 
out that the use of piles for foundations is a practice 
of great antiquity. Although he does not allude .to 
prehistoric times, it maj?" even be claimed that it 
dates back to the remote period of lake -dwellers wdio 
perched their habitations on props driven into the 
beds of lakes. Yet, however ancient in origin, pfling 
continues in vogue at the present day as one of the 
most serviceable methods of providing underground 
or subaqueous support for ; structures. At the same 
time, it is a branch of engineering which admits of 
considerable diversity of practice and opinion. Pile> 
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are varied in character, and formula for driving 
them: are numerous, with results that are oftentimes 
conflicting. ■ A handbook, therefore, which brings 
together, for comparison, data relating to the varied 
forms taken by piles and the rules governing their ■ 
use is, a useful vade mecum for the engineer. 

The author has covered . the groimd very fairly, 
and though in some directions, perhaps, his survey 
might have been amiflified with advantage, yet, on 
the whole,' it is reasonably comprehensive. It covers 
a brief description of timber piles, with notes on 
their durability and treatment, and then, at greater 
length, deals with the numerous varieties of rein- 
forced concrete and steel piles, both for bearing and 
sheeting. There are chapters on pile-driving and the 
handling of disc and screw piles, followed by an 
informative section on the theoretical carrying 
capacity of piles and the stability of walls and coffer- 
dams, in which the mathematical treatment of the 
subject is well set out. The book concludes with 
several tabular appendixes and an index. It is well 
printed, and the illustrations and diagrams are clear. 

B. a 

Theory of Alternating Current Wave-Forms 
By Philip Kemp. (A Series of Monographs on Elec- 
trical Engineering, Vol. 1.) Pp. ix + ^lS. (London : 
Chapman and Hall, Ltd., 1934.) 15s. net. 

The invention of the oscillograph enabled electrical 
engineers to gain a further insight into many curious 
©leotrieal phenomena. Some of these had been 
investigated mathematically previously, and in most 
cases the instrument gave a complete verification of 
the mathematical theory. The author begins by 
explaining how a periodic wave can be resolved into 
its harmonics. He then gives many useful mathe- 
matical theorems. He proves, for example, the con- 
ditions that til© current and voltage waves must fulfil 
in order that the average power expended may equal 
the product of the effective volts by the effective 
amperes. 

Several methods are given for harmonic analysis. 
Some of them assume that the function can be 
expanded in a finite number of sine and cosine terms 
having frequencies in the ratio of 1, 2, 3, etc. In fact, 
they give a method of interpolation that was used 
by Clairaut and Lagrange seventy years before 
Fourier published his theorem. We doubt whether 
it is possible to compute the amplitude of the 25th 
harmonic when the half base is divided into only 
twenty -six parts and the ordinates measured. Using 
Lagrange’s solution and applying it to a rectangular 
wave, we find that the computed value of the ampli- 
tude of the eleventh ordinate when the half base is 
divided into twelve equal parts is only one fifth of 
the true value. Applying Hardy’s rule directly to 
Fourier’s solution in this case, the error in the 
amplitude of the eleventh harmonic found is less 
than three per cent. We think that by far the best 
and least laborious method of finding the amplitudes 
and the phases of the various harmonics is to apply 
some of the known methods of graphical integration 
to Fourier’s solutions. , 


Problems in Electrical Engineering, with Answers 
Edited by Prof. S. Parker Smith. St^eoiid edition, 
revised -and enlarged. Pp. xive~210, (London: 
Constable and Co., Ltd., 1935.) i).s\ net. 

A BOOH containing mort^ than a ihoustnid somewhat 
difficult problems, the answers to whiels fire all given, 
represents a great deal of lal'iour. It also sliows that, 
to a. first approximation, electrical erigiiiefiri,iig lias 
become an exact science. This book will bo a lu'l]) 
to all teachers of electrical engineering, t'spoeiully in 
their exercise eiass€\s. The stiaients fittenipt thcf 
examples which have been set and the teaclier goes 
round the class and helps them indi\di!iiaily. The 
examples are suitable for a tliree years college or 
university course. As a guide to the sturleiits, the 
easier examples are marked with an asterisk. We 
congratulate the editor on having prodiieed sin*h a 
useful book. 

Geography 

The Fiord Region of East Greenland 
By Louise A. Boyd, with C/ontrihutions by .1'. Haiien 
Bretz, O. M. Miller, Walter A. Wood, William B. 
Drew, Charles B. Hiteh(;o(k and Jolm K. Wright. 
(American Geographical Socitdy, H])ccial Pnblicnt ion 
No. 18.) Px3. xiiT3t>9-fl4 |fiates. (Now York : 
American Geograjihicai Socj’tTv, 1935.) 4 tiidlars. 

Miss L. A. Boy:d, witli the hf*lp of the American 
Geographical Society, organised and 1(3(1 an (expedition 
to the Franz Josef and King Oscar fjord riigions of 
■East Greenland in 1933. The primary obj(‘ct was 
the study of fjord formation. This composite v«jiiinie 
gives the imx30.rtaiit results of the work. 

After Miss Boyd’s narrative, with inucli good 
descriptive work, comes a study of the origin of tlie 
fjords by Prof. J. H. Bretz, He finds them to be 
stream-eroded valleys modified by glacial action, and 
in O'lily one valley does he find clear evidence of 
fault action. Post-glacdal frost action is very .ma.rk«'*d 
but not ' more on the coast tlian elsewlieny wliieh 
possibly may be oxxilained ])y tln:^ constant rising of 
the land. There is no sti’and flat in GrcHiniarid, but 
nevertheless Prof. ]3retz bi>lie\’('s tba4} Xaiisoii’s 
theory of the strand fiat formation by tfie |>rodiKit 
wave action and frost action receives some .sux>x>ort 
from Greenland. 

The volume contains sex'^eral now ma|')s, many 
oceanograxfiiieal data and a large c.oilection of su|:>c*rb 
illustrations. A chaxiter on tlic Ijotatry of the region, 
as well as Jan Mayen, is imxiortant. R. N, R, B. 

World Sugar Production and Consumption: , an 
Economic-Geographical Survey 
By 'Dr. G, J. 'Robertson. Pp. vii-f 142. (London: 
John Bale, Sons and Danielsson, Ltd., 1934.) Bs, net. 

Db. Robebtson’s present assO'Ciatioii with the Inter- 
national Institute of Agriculture at Rome has ensured 
an adequate, use of statistics in this book whilst his 
training in the University of London has given it a 
viewpoint which will render it of considerable value, 
as ■ a convenient summary, , to economists and geo- 
graphers. After reviewing the general conditions of 
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cane and b(3et-siigar product iorn lie treats each major 
producing area in turn, stressing the variations in 
iinit-yiclcis from one u-rt'a to another. The huge 
expansion in eoiisiiiiiptioii which is considered 
possible could largtdy be met by increasing the yields 
in Cidia (2”3 tons per acre) or India to those of Java 
wliieli have risen from hi to 6*5 tons in the. last 
ctnitiirx*. The Indian statistics cease with 1932“33, 
but the recent expansion is predicted. It is con- 
sidered that if protection were removed, beet-sugar 
would practically disappear. L. D, S. 

Europe : a Regional Geography 
By Margaret Reid Shaekletoii. (University Geo- 
graphical Series.) Pp. xvi-r430. (London, Xe\r 
York and Toronto : Longmans, Green and Co., Ltd., 
1934.) .155, net. 

Behind the freshness of the vadtiiig and the some- 
times almost casual treatment of a wide held there 
is exddence of extensive imdiiig, a sjanpathetie 
imderstamiing and not infreqiieiitly of an acute 
perception reminiscent of L. W. Lyde at his best. 
This is not a school book, nor is it an adequate 
university t(>xtbook., but it may be cordially recom- 
mended to all wlio ]ia\'e been accustomed to, and 
have jan’liaps tired of, the foraial presentation of the 
facts of Eurojiean geograjdiy and who seek a broader 
view in tlie understanding of current problems. 
Britain is (Axciuded from consideration. 


Mathematics 

The Differentia! Calculus 

By Theodore Chaiindy. Pp. xiv-f460. (Oxford: 
Clarendon Press ; London : Oxfoid University 
Press, 1935.) 35s. net. 

There has long been a need for a modern English 
textbook on the advanced parts of differential and 
integral calculus. The older books were comprehensive 
in scope, but deficient in ligoiir ; the ne-wer ones give 
a careful discussion of limits and continuity, but they 
ignore, such topics as Jacobians and maxima and 
niLiiima of functions of twn independent variables. 
Many years ago, Mr. Chaimdy started to write a 
differential calculus which should combine the English 
plan with Continental rigour, but in the course of 
time it has developed into something rather difficult 
to classify. , 

The book is intended to be a complete and self- 
contained treatment of the differential calculus so 
far as it concerns the real variable, excluding applica- 
tions to geometry and mechanics. It would have 
been more convenient to students if the author had 
abandoned his attempt to be self-contained, an ideal 
not fully attained, as on "p. 14 a rather difficult 
theorem on limits is quoted from Bromwich’s 
‘Infinite Series”. The contents of Hardy’s “Pure 
Mathematics” might reasonably have been assumed 
to b© known to every student of higher mathematics ; 
by taking this as a starting point, Mr. Chaundy 
could have made his book much shorter and cheaper. 

There are fourteen chapters, dealing respectively 
with functional dependence, the continuous function 


(two), . the derived fiinetioii, liiglHU* derhiitives, 
partial differentiation, indeterminato forms, analytic 
fimctions, maxima ami miuiniu (two), implicit 
functions, Jacobians and Hessians, differential 
operators,, and, exj^aiisions in power series. Mtmy 
parts are of great interest, and some of these contain 
information difficult to find elsenviiere. Y’ew terms 
are introduced, such as “vanisliiiigiy uniform con- 
vergence”, and ‘Timbral derivative”, and there ai^e 
several variations from the orthodox notation, somf3 
of w4iich seem to be improveme,i:its. There are about 
four hundred carefull\" chosen examples, and , a 
detailed index. 

Lectures oti Matrices 

By J. H.,M. Wedderbiim. (American Mathematical 
Society Colloquium Publications, Vol. 17.) Pp. 
vii-f-200. (New York: American Matheiinatical 
Society ; Cambridge : Bowes and Bowes, 1934.) 
3 dollars. 

The calculus of matrices lias liad a curious liistoiy. 
It wuis first used by Hamilton in 1853 under the 
name of “Linear and Yector Functions”. Uayiey used 
the term matrix in 1854, and developed the basic 
notions of the theory in 1858 without recognising 
the relation of his -vrork to that of Hamilton. The 
algebra of matrices was rediseovei’ed by LagiieiTe in 
1867 and by Frobeniiis in 1878. Sylvester wTote a 
largo number of papers on .matrices, especially in the 
years 1882-84. After this, although the subject was 
never entirely dropped., it certainly seemed for man.y 
years to be regaa:ded as of little interest to matliei- 
maticians in general. Then suddenly came a change. 
In 1925 Heisenberg’s quantu,m mechanics created a 
widespread interest in matrices among physicists and 
applied mathematicians. It is significant that in the 
bibliography given at the end of the book under 
review, the average number of entries for 1853—1024 
is 5*3 a year, rising to 18*3 for the years 1925-33, 
although the basis of selection has been narrowed 
for the later years. 

Dr. Wedderburn’s book is founded on lectures g.iven 
at Princeton University at various times since 1920. 
It contains ten chapters, dealing respectively wd,th 
matrices and vectors, the characteristic equation, 
invariant factors, vector polynomials, compound 
matrices, Hermitian matrices, co,mmutativ6 matrices, 
functions of matrices, ai:itomorpIi,ic transformations, 
and linear associative algebius. The subject is treated 
from the point of view^ of pure mathematics, wfithoiit 
any explicit reference to physics, but some of the 
topics may easily be recognised as those wliieli are 
of great importance in quantum mechanics. 

Generalisjed Hypergeometric Series 
By Dr. W. N. Bailey. (Cambridge Tracts in Mathe- 
matics and Mathematical Physics, Ho. 32.) Pp. 
vi-fl08. (Cambridge: At the University Press, 

1935.) 6^. 6d, net. 

The. ordinary li^^ergeometric series, discussed by 
Gauss about a century ago, is w’-ell known ; it i.s a 
fimction of three parameters, of wdiieli tw^o occur in 
the numerator and one in the denominator. In the 
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generalised series, the number of the parameters in, 
the numerator and denominator, may he anything 
we please. Until comparatively recently, it was 
difficult to obtain anything like a complete grasp 
of the scattered work on these series. Cayley, in 
1858, published, without proof, a theorem which he 
had inferred from considerations of planetary theory, 
and it was not until forty -one years later that a 
proof was discovered (by W. McF. Orr). Ramanujan 
rediscovered for himself many results already known 
but not accessible to him. The first systematic 
account of the subject was contained in Hardy’s 
paper, “A Chapter from Ramanujan’s Note-book” 
(1928). . Since then numerous papers have been 
published, and at the suggestion of Prof. L. J. Mordell 
this tract, dealing largely with recent work, has been 
prepared by Dr. Bailey, who has himself played a 
leading part in the development of the subject. 

At a meeting of the Mathematical Association some 
years ago a speaker introduced the terms 'purist’ 
and ‘fusionist’. Dr. Bailey is evidently a purist, 
who keeps to the straight and narrow path of his 
subject, and sternly resists the temptation to stray 
into attractive cross-roads. As the preface points 
out, "all parts of the subject, such as asymptotic 
expansions, which definitely belong to function 
theory, have been deliberately ignored”. It is difficult 
for a reviewer with fusionist prejudices to approve 
of this policy, but in all other respects the tract may 
be commended. H. T. H. P. 

Miscellany 

The Subject Index to Periodicals, 1934 

Issued by the Library Association. Pp. xii-|-283. 
(London : The Library Association, 1935.) lOs. 

Tke editor, Mr. Rowland Powel, and his voluntary 
contributors, are to be congratulated on having 
succeeded in publishing this subject index to the 
contents of periodicals that appeared in 1934 some 
six weeks earlier than was the case with the cor- 
responding volume last year. 

The entries in the index are taken from 539 English 
and American, 26 French and Belgian, 21 German 
and 2 Italian periodicals. In the list of periodicals 
indexed, fuller bibliographical information is now 
given, including name and address of the publishers, 
frequency of publication and price (where possible). 
It is hoped that these details will enable those who 
make use of this subject index to procme a copy of 
any particular paper they may wish to possess. 

Since last year, the selection of French and German 
periodicals indexed has been carefully revised, with 
the object of making the list more useful and com- 
prehensive. 

With few exceptions, no attempt has been made to 
index periodicals covered by the following publica- 
tions : Agricultural Index, Engineering Abstracts, 
Engineering Index, Index Medicus, Journal of the 
Society of Dyers and Coloi'ists, Photographic Abstracts, 
Revue de Giologie, Royal Meteorological Society, Science 
Abstracts, Textile Institute Journal, 

The fact that this is the ninth, year of the publica- 
tion of this subject index in its present form is 


■ evidence that the iiicit^x is ri.jcogiiised m mi 

.aid -in the difficult process of finding what lias alr<?ady 
been published on any particular subject. Wo hope, 
indeed, that the Library* lissoclatlon will make this 
index a pennanent feature of its jud i\il ios. 

Fifty Years in Public Health : 

a Personal Narrative with Goiniiients. By Hir Artliur 
Newsholme. Pp. 415 + 1 1 plates. ( Loin ion : George 

Alien and Unwin, Ltd., 1935.) los*. net. 

In this volume, Sir Arthur Xewsiioliii<3 roeonM his 
recollections, mainly limited to occinToiie«?s bewaring 
on public health, from childhood down to tl'K3 year 
1908, when lie was appointed to .Local Chivern- 
ment Board, as it then was. This period, cover, ing 
the time when he was in general practice aiifl later 
medical officer of health of Brighton, -was rme of great 
development in preventive inediciiu% for it witnessed 
the growth of the science of bacteriidogy from the 
begimiing, the institu tion of i mfiort an t mini i n i s t ra t i 
measures in public health, and |)i.'ofouiiii idjaiices in 
epidemiological theory. 

Sir Arthur Newsholiwds I>iHh|>lac*e and homo for 
many years was the village' of Hnwortli, Hhcre the 
BrontSs lived, and of whom he has soiih' storiiJH to 
tell, tor some of his frieiais laid known them, am! 
his father had been the Rev. Pa I rick Broiilfi’s cduirch” 
warden. In his student days at H!.-. llioinas’s fiospitiil, 
he came under the spoil of John Sycr Bristowe and 
Charles Murchison, notable jJiyshdans of the period, 
and was an onlooker on Ord’s cllniinil rcHcarchcs lipon 
myxcBdema. Sir Arthur was also a. s|wciiitor of the 
introduction of antiseptic surgery, anti laid the 
opportunity of contrasting surgical work earraid out 
on old-fashioned lines with Listeriaii methoils ; 
altogether, his student days hap|ioncd at a \ital 
transition period of medical practice. 

Some of the pioneers in State mediciiio are next 
considered — Jolm Simon, Edwin C’haciwick, William 
Farr, Benjamin lYard liichardsoii and «U hers -—and 
an outline of their w'ork is glwui. .l^iirthor on, we 
find illuminating chapters on ilio prevtmtiou of milk 
epidemics, and the control diphtheria, typluiid 
fever and tuberculosis, and this interesting and 
inspiring vohimo conciudes with ivumrks on care 
of infancy and cliildliood., aiwi the cont;ro] of sorni^ 
of the diseases of the young. The book is iliiistrateti 
with a number of charts, and with plati'S of the 
outstanding figures in prevtsitivo inodicinc of the 
V^Yiod. R. T.Ji. 

This English 

By Sir Richard Paget. Pp. xii + ilS. (London: 
Kegan Paul and Co., Ltd., 1935.) 4.s. (kl. net. 

"Genetic, as distinguished from a purely historical, 
philology,” says Dr. Marett in. his preface to this 
book, "can never hope to verify its guesses.” Yet, 
as he goes on to add that Sir, Richard Paget at the 
close of a lecture at Oxford was successful in identify- 
ing the ^meaning of fifty per cent of, Chinese words in 
a test, it is evident that if his theory of the origin of 
language 'Cannot be proved, it has some measure 
of experimental support, resting , on a basis more 
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substantial than that subjective conviction ^ -which is 
the best, as a rule, that most theorie^s on this subject 
can produce* 

During the last ten years, Sir Richard Paget has 
been engaged in elaborating a theory of the origin of 
language, and in collecting evidence from a wide 
variety of languages in support of his view that the 
movements of tlie tongue in producing certain sounds 
determine the naeaiiing of .the words they compose. 
To put it rather differently, the mo'vements of the 
tongue are a variety of the sign language once widely 
used between prim,itive peoples and still, or at least 
until recently, ' surviving among, for example, the 
Indians of America. .In this book, this principle is 
applied in some detail to the sounds of spoken 
English, One example will suffice. The sound Sp, 
corresponding with the motions of mouth and tongue 
in making it, expresses the meaning of a fine point 
as in 'spear’, 'spin’, ‘asp’ or 'wasp’. 

It may be doubted how much of the author’s 
interpretation is subjective, notwithstanding ‘ his 
many striking examples. This feeling grov?s when it 
is found that such terms as 'wellingtoji’ (boot), 
'kit-kaf (picture) ancl others of a like derivation are 
found to fail in with the author’s t,heories. He would 
©xpiai,n them as a species of philological survival of 
the fittest. 

Philosophy and Psychology 

On Dreams 

By William Archer, Edited by Theodore Besterman. ' 
Pp. XV + 215. (London: Methuen and Co., Ltd., 
1935.) , Is. M. net. ■ 

William Archer is best known to us as a very loyal 
disciple of Henrik Ibsen and the editor of the English 
edition of his plays. It is therefore interesting to 
hear his views on dreams. He is not a disciple of 
Freud — indeed he thoroughly disagrees wo'tii a great 
deal of Freudian doctrine. It is, however, often 
difficult to accept Freud without being analysed. 

To say that Freud is “misled by three influences ; 
first,' by a love of sweeping statements, with its 
correlative hatred of exceptions and reservations ; 
secondly by a very natural tendency to forget that 
the great mass of his evidence is gathered from more 
or less brainsick people ; thirdly, by an unfortimate 
obsession, which might very properly be made the 
subject of study by his own methods” is, we feel, not 
at all an accurate criticism. We have no evidence 
that Freud suffers from an obsessional neurosis ; if 
he did, he would have been analysed and cured of it 
while Archer was still a young man. 

The author gives iis, among others, chapters dealing 
with visions and dreams, wish fulfilment, moral sense 
in dreams, sources of dreams and phj^sicaUy stimu- 
lated dreams. He then provides us with more than 
sixty dreams of his own which are very interesting. 
Throughout the book we are constantly reminded of 
the fact that for a layman, however erudite, to 
attempt to solve psychological problems without 
years of training in normal and, abnormal psychology 
is little short of sheer waste of time. 


God and' Creation.: God^ a Cosmic Philosophy, of. 

Religion 

By Prof. John Elof Boodin., , Pp. 240. 6d..net. 

God and Creation : Three Interpretations of the 

Universe 

By Prof. John Elof Boodin, Pp. 519. 12s. fid. net. 

(Hew York : The Macmillan Co., 1934.) 

With these two volumes. Prof. Boodiii’s .world- 
pliilosophy takes shape definitely. His idealism, 
which has a strong taste of pragmatism in his eanlier 
works, asserts itself more and more in the traditional 
vein inspired by Plato. The “Three Inteipretations 
of the Universe” is a learned treatise of critical 
cosmology, while 'God’ makes a more direct, appeal 
to reason and the heart, in favour of a comprehensive; 
idealist view of the universe and of Dc^ity . ' In both 
works. Prof. Boodin shows a great earnestness o,f 
purpose, the more so as he believes that Protestantism 
will go on decaying theologically, unless it estabiislies 
its national foundations on the solid ground of an 
idealist philosophy. Even one who does not share 
the philosophical beliefs of the author has to acknow- 
ledge with satisfaction the masterly contribiitioii of 
Prof, Boodhi to the solutions of the higher riddles 
of the universe. T. G, 

L’Annee psychologiqtie 

Publiee par Prof. Henri Pieron. (Biblioth^que de 
philosophie contemporaiiie.) Ami4o 34 (1933). Vol, 1. 
Pp. xxvii-f432. Yol. 2. Pp. 433-1167. (Paris: 
Fdlix Alcan, 1934.) 120 francs. 

We can do no more than bring to the notice of our 
readers this ■ important annual publication, which 
gives a short but most helpful simniiary of all the 
works and memoirs on psychology published during 
the preceding year. The first volume contains also 
nine original memoirs on various problems of experi- 
mental psychology by H. Pieron, R. H. Gault, M. 
Foucault, C. Durup, R. Dellaert, P. Kiicliarski, A. 
Zagaiiezyk, S. Koriigold and A. laevy. 


Physics 

The Diffraction of Light, X-Rays and Materia! 

Particles : 

an Introductory Treatment. By Prof. Cliarles F. 
Meyer. Pp. xiv-f473. (Chicago : University of 
C.hicago Press ; London : Ca^mbridge University 
Press, 1934.) 22s. 6d. net. 

A PROPER understanding of the principles of diffrac- 
tion has never been so important to the student of 
physics as it is at the present time, and, with this 
in mind, Prof. C. F. Meyer has written a useful 
introductory work. That portion of the book which 
deals with the diffraction of light is indeed an excellent 
example of the treatment of problems in wave optics 
by the graphical method of the phase -amplitude 
diagram. Prof. Meyer uses this elegant geometrical 
method almost exclusively, and succeeds in giving 
a very lucid, and, within the limits of the method, 
which in his skilful hands are wide, a very detailed 
account of the various types of diffraction pheiioiiieiia. 
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The sections on the rectilinear propagation of 
light, and on the Fresnel and Fraunhofer diffraction, 
phenomena .follow lines which, are on the' whole 
familiar, but - they gain greatly from the ' many 
excellent diagrams with which they are illustrated. 
Enough distinction is not, however, made between 
the diffraction curves giving intensity and amplitude. 
In several cases, for example in Fig. 83, the amplitude 
curve' is shown as having minima of zero' slope at 
the points of zero amplitude. The slope is as a 
matter of fact a maximum at these points, and the 
curve should strictly cross the axis. 

About eighty pages are devoted to the diffraction 
grating, and this section contains much matter, 
particularly that dealing with the theory of errors 
of ruling, and of optical ghosts, which has not hitherto 
been available in a textbook. 

One cannot help feeling that in the sections of 
the book dealing with the diffraction of X-rays and 
of electrons by crystals the author is less at home 
than he is wuth purely optical problems. The treat- 
ment so far as it goes is adequate, but the emphasis 
is not always that wdiich a worker in the subject 
would have given, and opportunities for bringing out 
the analogies with optical problems seem sometimes 
to have been missed. The book, howwer, can wuth 
conMenee be recommended to students of optics. 

R. W. J. 

A Treatise on Hydromechanics 
Part 2 : Hydrodynamics. By A. S. Ramsey. Fourth 
edition. Pp. xii+415. (London: G. Bell and Sons, 
Ltd., 1935.) 105. net. 

The influence of aeronautics on the academic hydro- 
dynamics of a ‘classical fluid’ shows itself in this 
fourth edition of Part 2 of Ramsey’s “Hydro- 
mechanics”. Thus a chapter on viscosity has been 
added, as w’ell as a discussion on the relation between 
circulation and lift of an aerofoil. There is given 
also some of the work due to Prandti, Toukow^ski, 
Glauert, Jeffreys and others. Although the use of 
vectors or tensors has been considered and rejected, 
it might have been wise to follow the example of 
Maxwell, who in his famous treatise on “Electricity” 
long ago stated his results in vector form so as to 
give a clearer physical picture of his mathematical 
formula!. 

Technology 

Principles of Phase Diagrams 

By J. S. Marsh. (Alloys of Iron Research, Monograph 
Series.) (Published for the Engineering Foundation.) 
Pp. XV -1-193. (Xew York and London: McGraw- 
Hill Book Co., Inc., 1935.) 185. net. 

The application of the phase rule to metallic systems 
sometimes presents difficulties, which, howwer, 
would be avoided if the principles laid down by Gibbs 
were strictly adhered to. A lax interpi-etation has 
become common, and it has been thought advisable 
to include, in a series of books devoted to the 
technical properties of the alloys of iron, an account 
of the principles on which phase diagrams are con- 
structed and. interpreted. The author has followed 


Gibbs throughout, and has kcjH' to a strictly iliermo- 
dynamical treatment, ignoring all qncsi ioirs uf atoniie 

arrangement. 

The work has been tione ilioruiidily, ami llie 
author is at pains to Ix! logical, al I lie cost t)f 

making 'so-ine of the chapters rat Ian' hard reading 
for the metallurgist. It is only at. ilie end of tho 
book that any concrete examples arc and llien 

the ternary system selected, that of irori-carf joii- 
silicon, is an unfortunate one, ha\’ing been 
inadequately stud ied in 1 1 le laljora tory . 11c ^ 1 1 ‘ri n iin e 
logy of much wTiting on nietallic pfiase dianraiiis 
being rather loose, the author has siiggi^^ted (na* oit 
strictly logical principles. Xo ohjetllon can be taken 
to it on this ground, but the inni’ilHa* i>f now terms 
is so large ■ as to make it unlikely that it will be 
widely adopted. A simpler treatment wmiild have 
been more helpful, but a carcfiii stinly of this book 
will repay itself. In the modern stiid\'' of 
however, changes which can cnil,v he ac'cmohed for 
by movements of atoms fall to he considered, such 
as the ordered -disordc'UH I chafiges in solid soli i lions 
and the precipitation of nhrauuicroscopic pariifles 
in age-hardening, and ii would he of' isuorc-i to 
discuss how far these {‘an be repnrst^itlcd in uiiy 
system of phases. 

Liquid Fuels : 

their Manufecture, Propcalles, rtilisalion and 
Analysis; a Practical Treatise for llniiita'crs and 
Chemists. By Ha,rold :\foor<‘. Pp. ilii a 204 ‘1-4 
plate.s. (London; The Tech! u<‘al Pu'ss, Lid., 1935.) 

215. net. 

The book is put fonvard as a manual ft)r cheniists 
and engineers interested, but not specialists, in the 
subject of liquid fuels. ^liiieral oils, shalt% tar oil, 
benzole, alcohol and vegetable oils arul tholv uiaiui- 
facture are briefly described. Their btljaviimr, singly 
and admixed, in internal combustion engines is 
treated in considerable d('tail, both for eituines with 
vSpark and compression ignition. Then fbiknvs the 
preparation and use of ht^avicr {>ils for «*xti‘rnal (‘om- 
bustion, including doint\sfic healitig aiNi lighting. 
The value of the .section on anah'sis and fesiing is 
increased by the aiit hor's {'omnuaiis « ni t la* signilji'ant^c 
of results of the variosis tests. 

On the technology of (‘oal products, the hook is 
less precise. The author does not indicate Lie rapid 
growth of benzole protluctimi by gas w’orks iiow' in 
progress. Indeed, he seems to imply ilmt tin* ]>ra<‘tit*c 
ceased after the Mar. On p. 49 la' sta.tt‘s that tie) 
horizontal gas retort tar is the “main soin'i-e of 
benzene”. Although the inhihitop ])roee<s rovidu- 
tionising the refining of bonzolf!, it lioes not appear 
in the index. ‘Gas oil’ is an im]>oriant fraction 
petroleum, but no indication is gi\’en of the ret(!iiro- 
ments of a good oil for carburetting wuitcr gas, and 
its use for this pmpose would appear to bo subsidiaiy 
to that of domestic fuel. 

Leaving aside such criticisms, thiu'e must be many 
users and potential users of liqukl fuels who need 
the iifformation iii this book, and to them it may be 
heartily commended. H, J. H, ■ 
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Forthcoming Books of Science 


Agriculture and Horticulture 

Ohatto and Wintlus — -A History of Gardening in Scot- 
land, E. H. M. Cox. 

Faber mid Faber j iJd.— The Land : Now and. To- 
morrow, Pro,f- H. G. Stapledon. , 

Macmillan and Co.^ Tropical Planting and 

Gardening, H. F. Macmillan. 

Putnam and Co., Ltd . — ^Hardy Bulbs, Lieut.-CoL C, H. 
Grey. 

. Anthropology and Archaeology 

Jonathan Gape, Lid . — The Source of Civilization, 
Gerald Heard ; , We Europeans, Prof. Julian S. Huxlej^, 
Dr. A, 0. Haddon and Prof. A. M. Carr-Saunders ; The 
.Wilderness of Zin, C. L. Woolley and T. E. LawTence. 

Constable amd Go., Ltd. — -Sudsee, Dr. A. Bernatzik ; 
Gari-Gari, Dr. A. Bernatzik. 

Cresnet F-ress, Ltd . — China : a Short Cultural Historj^ 
G. P. Fitzgerald ; Archaic Marble Sculpture from the 
Acropolis, H. Payne and G, M. Young ; Tlie Dream' in 
Primitive Cultures, Dr. J. S. Li,ncoln, 

MacniiUan and Co., Ltd . — Prehistoric Man in Ireland, 

C. P. Martin. 

Oxford University Pre^^s . — Human Ecology, Prof. J. W, 
Bews ; Both Sides of Buka Passage, Beatrice Blackwood ; 
Papuans of the Trans-Fly, F. E. Williams ; The Aqueducts 
of Ancient Rome, T. Ashley, edited by I. A. Richmond ; 
Bible and Spade, Dr. S. L. Caiger ; Tomb Development, 
G. ,A. Reisner. 

Biology 

George Allen and Unwin, Ltd.—Kow .Animals Deve.iop, 
C. H. W.addington. 

D. Appleton-Gentury Go., Inc. — Snake -Hunter’s Holi- 
day, Dr. R. L. Ditmars and W. Bridges. 

Edward Arnold and C7o.— The Oyster and the Oyster 
Fishery, Prof. J. H. Orton. 

A. and C. Black, Ltd . — Garden Ponds and Aquaria, 
W. Cotton ; The Wonderland of Common Things, Rosa E. 
Jones. 

Gambridge University Press. -—The Vitamins in Theory 
and Practice, L. J. Harris ; Order and Life, Dr. Joseph 
Needham. 

Cassell and Co., Ltd . — The Living Things Around Us, 
T. J. S. Rowland ; Sea-Gulls in London, Seton Gordon. 

. Ghatto and Wmdus . — A Diary of Thomas Henry Huxley, 
edited by Prof. Julian Huxley, 

. . J. M. Dent and , Sons, Ltd. — Birds, Beasts and Pond 
Life, Eric Fitch Daglish ; , Plants, Flowers and Insects, 

E.ric Fitch Daglish. . 

George Q. Harrap and Co., Ltd . — ^Over African Jungles, 
M.artin Johnson.; Vanishing Wilderness, F. R. La, Monte 
and M. H. Welch; The Book of Animal Life, Thora 
Stowell ; The Book of Zoography, Dr. R. L. Ditmars. 

H odder and Stoughton, Ltd . — Wild Life Ways, Harper 
Cory ; Handbook of Botanical Diagrams, Dr. Blodwen 
, ' Lloyd : Studies in. Plant Life, Dr. E. M. Poulton. 

Hutchinson and> Go., Ltd.—Rsice, Sex and Environment, 
J. ,' R. de, .la H. Marett ,; .Practical Zoology, H. R. Hewer. 

Longmans, Green and Go., Ltd . — Birds and the Sea, 

. Frances Pitt ; The Variation, of Animals in Nature, G. C. 
Robson and O. W. , Richards. ■ , 

/ McGraw-HiM Piiblishing Go., Ltd . — Pollen Gi’ains, R. P. 

Y Wodehouse., 

Macmillan and Go., Ltd . — Intermediate Botany, L. J. F. 
Brimble ; Introductory Biology, E. Stenhouse ; Class- 
Book of Biology, E, Stenhouse. 

Methuen and Go., Ltd . — A Textbook of Practical 
Botany, Dr. W. Leach. . 

John Murray . — Heredity and Evolution, A. E. Watkins. 

Thomas Nelson and Sons, Ltd . — Grey Owi and the 
Beaver, Harper Cory. 


Ivor Nicholson and Watson, Ltd. — Life on Shore and 
Shallow Sea, D. P. Wilson. 

Oliver and Boyd, Ltd. — A Vertebrate Farina of Forth, 
Leonora J. Rintoul and Evelyn V. Baxter. 

Itich and ' ' Cowan, Ltd. — ^Tropical Fishes and Home 
Aquaria, A. Morgan. 

George Poutledge and Sons, Ltd.' — ^Health and Human., 
Progress, Dr. R. Sand, 

. University Tutorial Press, Ltd.—Texthook of Biology, 
E. R, Sprat t and A. V. Sprat t. 

Ward, Lock and Co., LfeL—Ward, Lock’s Natural 
History, edited by Dr. C. Tate Regan. 

/ Williams and Norgate, Ltd. — Sii.ccule.nt Plants, ,H. 
Jacobsen. 

Chemistry 

Ghapman and Hall, Lid. — Electrolytic Oxidation ami 
Reduction, Dr, S. Glasstone and Dr. A. Hiekling ; The 
Chemistry of Milk, Dr, W. L. Davies ; Fliioresceiico 
Analysis in L'ltra Violet Light, J. A. Radley and Dr. 
Julius Grant. 

Eyre and Spottiswoode, Ltd.~~The Dictionary of Organic 
Compounds, vol. 2, edited by Prof. I. M. Heiibron. 

Ckarles Griffin and Co., Ltd. — Text-Book of Inorganic 
Chemistry, vol. 11, part 3, and vol. 6, part o, edited by 
Dr. J. Newton Friend. 

Macmillan and Co., Ltd. — Chemisti\v' for the Higher 
School Certificate Examination, Prof. T. M. Lowuy and 
A. C. Cavell. 

Methuen and Go., Ltd. — Flame, O. C. th"' C. Ellis and 
Dr. W. A. Kirkby ; The Quantum Theory t>f Valency, 
W. G. Penney ; The Chemistry of Rubber, Prof. H. 
Freundlieh. 

George Routledge and Sons, Ltd. — Physical .Aspects of 
Organic Chemistry, Dr. W. A. Waters. 


Engineering 

Philip Allan and Go., Ltd. — Gliding and Soaring, C. H. 
Latimer-Needham. 

Cassell and Go., Ltd. — How, Why and When ? — Rail- 
way Engines, R. B. Way. 

Chapman and Hall, Ltd. — Electrical Engineering in 
Radiology, L. G. H. Sarsiield ; Power F'actoi Inda atoi , 
D. J. Bolton ; A Treatise on Screws and 'VVoim Geais. 
their Mills and Hobs, P, Cormac ; High Spt'od Dc^sel 
Engine Maintenance, A. W. Judge. 

Crosby Lockwood and Son, Ltd.- — Alteriiatiiig Current 
Practice, C. H. C. Cooke. 

English Universities Press, Ltd. — Aerodynamics, N. A. V. 
Piercy ; The Testing of Internal Combustion Engines, 
R. W, J. Pryer and S. J. Young ; Elementary Primnples 
of iVutomobile Engineering, J. R,. Kinsey ; The Trans- 
mission and Distribution of Electrical Energy, Prof. H. 
Cotton ; The Electrification of Agriculture and Rural 
Industries, E. W. Golding ; The Rectification of Alter- 
nating Current, H. Rissik ; The Utilisation of Electrical 
Energy, E. Openshaw Taylor. 

Charles Griffin and Go., Practical Boiler Firing, 

H. C. Armstrong and C. V. Lewis ; Aero Engines, vol. 2, 
Design and Construction, J. D. Frier. 

McGraw-Hill Publishing Go., Ltd. — -Rcday Systems— ■ 
Theory and Application, I. T. Monseth ; Press' Work 
Pressures, C. W. Lucas. 

Ivor Nicholson and Watson, Ltd,- — •T.he Nation’s Water 
Supply, R. C. S. Walters. 

Oxford University Press. — Elasticity, Prof. R. V. South - 

\vell. 

Sir Isaac Pitman and Sons, Ltd. — -Seaplane Float and 
Hull Design, M. Langley ; Practical Performance P.re- 
diction of Aircraft, Lt.-Col. J, D. Blyth ; Practical ,A.ir 
Navigation, Wing-Commdr. J. K, Summers ; Inter- 
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.mediate: Engineering Drawing, 'A. C. . Parkinson ; :The 
Surface Condenser, B, W. Peiidred ; Biver Work Con- 
stractional Details,. H., G. H., Shenton and Ev^E. H. 
Shenton ; Mercury Are Current Convertors, H. Bissik. 


Geography and Travel . 

Oassetl mid Ltd. — Sledge, Martin Lindsay. 

Hodder mid Stoughton^ Ltd.— Somov Practical Geography, 
Teacher’s Book, E. J. Orford ; An Economic Geography 
of the 'British Empire, Dr. R. Ogilvie Buchanan. 

Macmillan and Oo., -Geography Study, Book 1, 

H.'M. Collinson ; The Homeland, H., J. Odell. 

Methmn afid Go., Ltd.— A Geography of Europe, Prof. 
Raoul ■ Blanchard. 

George Philip and Son, Ltd. — Europe: a Pictorial 
Geography, Dr. E. M. Sanders ; Human Geography of 
the Paeifie Lands, J. Fairgrieve and E. Young. 


Geology 

Edward Arnold and Go. — The Structure of the Alps, 
Prof. L. W. Collet. 

McGratv-Hill Publishing Go., Ltd. — Invertebrate Pale- 
ontology, R. R. Shroek. 

Thomas Murby and Go. — Tertiary Faunas, A. M. Davies ; 
Great Earthquakes, C. Davison ; The Geology of China, 
S. J. Lee. 

Oxford University Press. — Tectonic Essays : mainly 
Alpine, Prof. E. B. Bailey. 


Mathematical and Physical Sciences 

Q. Bell and Sons, Ltd. — Electricity, Prof. W. L. Bragg. 
Blackie and Son, Ltd. — Differential and Integral Cal- 
culus, voL 2, R, Coiirant, translated by E. J. MeShane ; 
A Textbook of Physics, vol. 5, Physics of the Atom, E. 
Grimsehl, edited by R. Tomaschek, translated by Dr. 
L. A. Woodward; Atomic Physics, Dr. Max Born. 

Cambridge University Press. — Interpolatory Function 
Theory, Prof. J. M. Whittaker. 

Chapman and Hall, Ltd. — The Fine Structiue of Matter, 
C. H. Douglas Clark; Mercury Arc Rectifiers, F. C. 
Orchard ; Cathode Ray Oseillogiaphy, J. T. Macgregor- 
Morris and J. A. Henley. 

Hodder and Stoughton, Ltd. — ^^leehanics, A. H. G. 
Palmer and K. S. Snell ; History of Mathematical Teach- 
ing in Scotland, Dr. Duncan K. Wilson. 

McGraw-Hill Publishing Go., Ltd. — Phenomena in 
High Frequency Measurements, August Hund ; Unified 
Physics: Matter in Motion, G. L. Fletcher; Analytical 
and Applied Mechanics, Dr. G. R. Clements and Dr. L. T. 
Wilson ; Handbook of the Heavens, edited by H. J. 
Bernbard, Dorothy A. Bennett and H. S. Rice ; Through 
the Telescope, E. A. Fath. 

Macmillan and Go., Ltd. — A Textbook on Heat, Prof. 
H. S. Allen and R. S. Maxwell ; Arithmetic of the Tri- 
angle, S. W. Burnell; Advanced Algebra, S. Barnard 
and J. M. Child ; Everyday Mathematics, F. G. W. 
'Bro'wm. ' ' 

Methuen and Co., Ltd. — Thermionic Emission, T. J. 
Jones ; Infra-Red and Raman Sp>eetra, Dr. G. B. B. M. 
Sutherland ; Electron Diffraction, H. Beeching. 


Metallurgy 

Edward Arnold and Co. — Chromium Plating, O. Bauer, 
H. Arndt and W. Krause. 


■■ . Charles Griffin and Co., Lid.- -Welding I’erliiiolngy 
Design,- G. F. P. Fox ami F. Bloor ; Thv Ifardiiess nf 

Metals, Prof. F, C. Lea._ _ y 

■' Crosby Lockwood ami Son, L/J.-- -Fleet nc Are Welding' 
Practic^ H. J. Lewenz ; Welded St rnetuiv.-'.. H, 4. 

Lewenz. 

' McGraw-HiU Puhiishing Co., L/d.™-Pr!iieip|es uf Mt tallo- 
graphy, R. S. .Williams and ^ . O. Hornerherg ; I he Metiii 
Iron, H. E. 'Cleaves ami »1. C%. 'Fhonipsoii. 

.Miscellany 

D. Appleton-Gentury Co . — Seitmet* by Olis.^rvatioii and 
Experiment, H. A. Webb and R, O. Heanehanip. 

Q. Bell and Sons, Ltd.— Vim Pnd’fieins of Seieiiee, 

A. W. Haslett. 

Cambridge University Press.- -Collected Papers of Sii* 

■William Bate Hardy, 

William Heinemann, lJd.—T\\o "^Vorl*...! of 8cieiie<.% F. 

Sherwood Taylor. 

Macmillaoi and Co., Ltd, — Sir Duiiakl Maealister of 
Tarbet, Lady Maealister, Sir Robert Rail and Sir Xurmaii 

Walker. 

. McGraw-Hill Publishing Co,, iJd, — \Xhiii Li«‘H Alieatl 

for Science, H. T. Stetso.ii. 

Philosophy a.nd Psychology 

George Allen and Unwin, Ltd. -FrirmLhip in 

Ado.leKcenci% Dr, K. M,. Jovet z«TereMhelieiiko ; The 
Chemistry of 'Ihoiight, C. A. (laremtaii, 

D. A pplettni -Century (Vj. - t Hands aud Eff'a'ient fk*- 
haviour. Dr. Flouau'c Mateer ; 'Fhe Sinr\ nf Human 
Error, edited by Joseph flastrew ; Criminolog) and 
Penology, J. L. Gill in. 

Thornton BuUerworlh, .L/fl,— He! igioii and S-cieiiei:*., 

Bertrand Russell. 

Hodder and Stonghion, Ltd . — 'ria* SnleNornial School 
Child, vol. 2, Dr. Cyril Hurt ; Psychology anri Pnirti(*al 
Life, Pro.!. J. Drevor and Dr. Mary Collins; A Guide fo 
Mental Testing, Dr. H. B. ; IVyehology and 

Modern Problems, J. ,A. Hadfield, 

John Lane, Ltd. — The Xew Roarl to Progrr*RH, H. 1). 
Sehmalhausen. 

McGraw-Hill Pubh‘,shing Co., Ltd.—'Pormmility ^lal- 
adjiistments and Mental Hygiene, J. E. \V, Walfiri, 
Kegan Paul and Co., Lid .- — Tite Origins of Lovr» and 

Hate, Dr. Ian Suttie. 

■ Sliced and Ward. — The Spirit of ?kledi;eval PhiloKi;«|.>hy, 
Etiemie Gilson; Religions of Maiikind, Otto Kanvr, 

Techno, logy 

Edward Arnold and Co. —Cournot and Foron-omTote, 
Prof. E. Probst. 

Crosby Lockwood and Son, iJd,- Design ProhleiuH of 

Healing . and Vontilating, A. T. Ilenly ; H efr igerat ion : 
Industrial, CommtTcial, Do'inesiir, Ih Oldiiam ; Diying 
and Drying IkiuipintMii, K. H. KHbtaismn 

Eonntain Pre.<i.s\ Ltd. -lh'a(0iea} luiVa-H»‘d Phot ouraphy. 
Dr. O. Helwich, translated hy ,1. L. Baring ; Hnlarging 
and Enlargers of Ibday, \V. Ai»‘xandt'r. 

Hutchinson and (Uf.,' LiiL - Pfa'^iir Moulihiu, I.. \l. T. 
Bell. 

Sir Isaac Pitman and Sons, Wireless Tefieurapliv, 

IV. E. Crook. 

Geof'ge Pouiledge and Sons, Ltd .^ — Tools of l.^’ciiiio.rro'w., 

J. N. Leonard. 

Technical Press, Ltd , — Teehnicai Eleetrieit:\* ,fo:r Junior 

Students, J. E. Phillips. 
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Apparatewesen 'E.V.j held at Konigsherg on July 3-5 
last, indicate that the object aimed at is the use of 
raw materials obtained in Germany in. the manu- 
facture of German goods. When a suitable material, 
native to that couiitry, is not available, steps should 
be taken to enable other materials, found in Germany, 
to be adapted for the required purpose. Where, 
however, suitable substitutes cannot be found, in- 
vestigations ' should be made with the \dew of con- 
structing the plant or article using the minimum 
quantities of imported materials. 'No details regardmg 
how these objects are to be attained are given, so 
that unless the original papers , are studied, little 
more than an outline of the. subjects considered can 
be obtained, the motto of the congress being “Nur 
deutsche Stoffe .fiir deiitsehe Waren”. . , 

Engineers^ Study Group on Economics 

The Engineers® Study Group on Economies, is 
entering its third year of activity, and. Sir Richard 
.Gregory has ..been elected president, for the year. 

„ The Group consists of six. sections investigating the, 
various factors that may help to: solve the present 
paradox of poverty , amidst plenty. An analysis of 
' twenty -four existing or proposed social and economic 
systems, prepared by Section B of the Group, was 
noticed in Nature of May 25, 1935, p. 884. Section A, 
which is investigating the available, the desirable and 
the potential production of Great Britain, hopes to 
present a similar report shortly. Scientific workers, 
not necessarily engineers, willing to help in the 
application of scientific principles to the urgent 
problems of the day are welcomed by the Group. 
The yearly subscription is ; minimum 5s,, maximum 
£1. Sections meet in the evening at 85 Gloucester 
Place, W.l. The next group meeting will be at the 
Guildhouse, Eccleston Square, S.W.l (Berwick Street 
entrance), on Tuesday, October 15, at 7 p.m. ; Sir 
Richard Paget will speak on his recent visit to the 
U.S.S.R, Those wishing to attend should notify the 
honorary secretary, A. H. Hayes, Hazlitt House, 
Southampton Buildings, W.C. 2 (Tel. : Holborn 1068). 

Tsetse Fly Control 

The report of the East Africa Sub-Committee of 
the Tsetse Ely Committee, Economic Advisory 
Council (Cmd. 495 1 . London : H.M. Stationery Office. 
l5. net), epitomises many .factors bearing upon the 
problems of human sleeping siclmess, as well as of 
tsetse fly diseases of animals, in Africa. Both diseases 
are caused by trypanosome parasites and are trans- 
mitted by tsetse flies, so that methods for eradication 
of the flies constitute important preventive measures. 
The most recent advance in this direction is by means 
of densification of the vegetation. It has been found' 
that if a patch of tsetse-infested bush is protected 
from grass fires for several seasons, the growth 
becomes so dense as to be highly unfavourable to 
certain species of tsetse, and further investigation on 
these lines on a large scale is desirable. 

Therapeutic Substances 

The Joint Committee constituted under the 
Therapeutic Substances Act, 1925, has issued addi- 


tional regulations dealing with .several agente^ 
namely, , staphylococcus toxoid, antipneumococcus 
seriims' (Types i and.ii), stapliyloeoccus. ■ antitoxin, 
gas -gangrene antitoxins and .diphtheria prophylactic 
(“Statutory Rules and Orders 1935, No„ 580*®). The 
provisions applicable to these substances, which have 
now attained definite value in medical practice, 
include definition and proper name, labelling, quality, 
strength, and tests of potency, and unit of standard- 
isation. 

Export of' British Scientific Instruments to France 

Cebtain* kinds of British optical and scientific 
instruments are subject to special quotas when im- 
ported into ■ Franco. In order to ensure the full 
benefit, of these quotas to British manufacturers, and. 
to prevent the detention of shipments, the .French 
Government has authorised the Scientific Instrument 
Manufacturers Association of Great Britain to issue 
certificates . to shippers. The instruments to which 
these certificates app.ly are as follows .:—shnp.Ie 
surveying instruments ; dividing machines ; ' house 
barometers ; apparatus ■ for physical and chem'ical 
demonstration for schools and colleges ; apparatus 
for physical and chemical researches and analyses ; 
surveying instruments .for geodesy, topography and 
measurements of angle. More precise i.nformatioii 
.may bo^ obtamed .from ■ the Secretary, Scientifi.o 
Instrument Manufacturers Association .. of Great 
Britain, Limited, 329 High Holborn, London, W.C.l. 

International Exhibition of Nature Photography 

The Right Hon. the Eaii of Onslow, president 
of the Society for the Preservation of the Fauna 
of the Empire, will open an International Exhibition 
of Nature Photography in the Whale Hall of the 
British Museum (Natural History), South Kensington, 
on Wednesday, October 16, at 12 noon. The object 
of the exhibition is to show the advance . imtiire 
photography has made ■ during ' recent years ; and 
the exhibition should be of considerable interest and 
educational value. . It will remain open every 
from 10 a.m.. until 6 p.m. (Simdays 2.30 p.m. until 
6 p.m.) from October 16 to November 30. Admission 
is free. More than 1,200 photographs of birds and 
mammals will be shown, including examples from 
all British Colonies as well as from the United States, 
Poland, Japan, etc. 

French Congress of Hygiene 

The twenty -second French Congress of Hygiene 
will be held at the Institut Pasteur, Paris, on 
October 21-23, when the chief subjects for discussion 
will b© the hygiene and protection of infancy, and 
will be followed on October 23 by a meeting of the 
Soci6t4 de la mdteorologie medicale, an offshoot of 
the Soci«§te de mddecine puhlique. Further informa- 
tion can be obtained from the general secretary. Dr. 
Dujarrio de la Riviere, Institut Pasteur, rue Dutot, 
Paris. 

German Pharmacological Society 

The German Pharmacological Society will hold its 
annuaT meeting at Munich on October 20-23, when 
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the following subjects will be discussed ; (1) water 
excretion of mammals and its physiological regula- 
tion, introduced by Verney of Cambridge; (2) the 
problem of the relation between chemical constitution 
and pharmacological therapeutic action, introduced 
by. Schuleman of Elberfeld ; (3) hynotics and basal 
narcosis, introduced by Weese of Elberfeld,- Schon 
. of Leipzig and Frey of Diisseldorf ; (4) pharmacology 
and clinical employment of circulatory stimulants, 
introduced by Hildebrandt of Giessen and Killian 
of ■ Freiburg. Further information can be obtained 
from Prof. Janssen, Pharmaeologisehes Institut, 
Freiburg , i.', B., or the general secretary, , Prof. B. 
.' Behrens, Dorotiieenstrasse 28, Berlin. 

Announcements 


RoUeston, tho British ..ii-l ifut-. N- ' 

burger of Vienna, Dieiipi'ii uf it-thii. 

Lavastine of Paris and Sigorist of Jut u- ! 

who occupy the chair of tho n 

their respective uiiiversith-^'S. 

By courtesy of the Compo|itic*^ i H-iicrot* Jiae- 

atlantique, the Science Mmmrn. S.iiilh 
has secured . the loon of a Ihie mod. L ria.M Luo* n 
■ feet in length, of the Amv/aoala pr-- nt 
of the Blue Riband of the Atlantic. TUv 
has a length of 1029 ft., It*. 

79,280, and turbo -elec trie iiiachiiicry 

160,000 ■ horse-power. ih’i U'coid buuikdu! huk 

New York to Plymouth, was accuiiipli-iii'd in 4 *la\'s 

3 hr. 25 min. at an avfimge spenl i>f :0n:U 


The Right Hon. J. Ramsay Macdonald will 
open the Coal Hydrogenation Petrol Plant of 
Imperial Chemical Industries, Ltd., at Biliingham- 
on-Tees, Durham, on October 15. 

An Exchange, telegram from Copenhagen states 
that Prof. Niels Bohr, on his fiftieth birthday on 
October 7, was handed 100,000 kroner (nearly £4,000), 
which has been subscribed for among scientific 
societies in Denmark for the purchase of radimn for 
research. 


Messes. A. Gallhnkamt a\d Co., Lh*. flVt hue u 
House, Finsbury Scpian , Lonfluii, KA ‘,2 L li*i\ ' 
a revised edition of their CfilalitLnic \|!|far4t ii •* t'C 
the Exiuninatiou of Soi!*h The ihc hill'd 

patterns and modiiicatioiiK of staiuiiirii n|t|uraftH 
used in coimoxion with all t.vpes tO soil work. W ieeo 
desirable, directions for use are iiirliid»«l. 
with the apiE’oprintc^ bi!>iioi 4 rapitieal rcloniMiu «« 
that d.irect contact wdli the ufiiaitifie nin’io *4 
tlie apparatus is possible. 


The following appointments have recently been 
made by the Secretary of State for the Colonies : 
Mr. A. Pickles, to be entomologist. Department of 
Agriculture, Trinidad ; Mr. J. W. Costello, late 
assistant conservator of forests, to be assistant 
conservator of forests, Nigeria ; Mr. T. A. Strong, 
deputy conservator of forests, to be conservator of 
forests, Malaya ; Mr. J. G. Watson, conservator of 
forests, to be deputy director of forests, Malaya. 


EBRATUM.-‘"-Tn Prof. Kail Pcuisoihs tdivf <»ii 
“Statistical Tests'' in Nati'HE <4 Clrttibi-r h, j», 
the. values of the cccnii ricities i slu'nilil iunr bv^ii 
giv6.n in tenths, not }is ; tl.iHt- ♦" im»,, 

not 0*06. This has no liearing on JiruciiifHl . 


Applications are in \ it e< 1 ibr t he fL 1 1« <w i ! u i ; y - i e ; 
ments, on or before the datv- incnt iuiivd : 


A bioolimatio investigation department is to be 
established at Bad Pyrmont under the direction of 
Reg. Rat Lossiiitzer, of Berlin. 

An institut© for the biology of heredity and racial 
hygiene has been opened at Frankfurt -on-Main under 
the direction of Prof. Eugen Fischer. 

The King of the Belgians has recently laid the 
first stone of a cancer institute bearing the name of 
Jules Bordet, in honour of the former director of 
the Pasteur Institute of Brussels, The Institute is 
attached to the new Hdpital St. Pierre, Brussels. 

A Power Farming Conference will be held in 
Oxford in January next under the auspices of the 
School of Rural Economy, the Institute for Research 
in Agricultural Engineering, and the Agricultural 
Economics Research Institute, The date provisionally 
fixed for the Conference is January 7~10. 

During the recent International Congress of the 
History of Medicine at Madrid, the degree of doctor 
honoris causa was conferred at the ancient University 
of Alcala en Henares among others on Sir Humphry 


A research assistant in iiv* t'i pi.\ Ln| t.:\ ut ili** 

Imperial College of a Sun! } I K I 'i! nu, t'U T 

(Oct. 15). 

A leet ima* i n ni» *cha n ieal et uj i 1 ‘e n 1 1 - t o i > f ‘ m mo ' 
ham (Aaitiul Teeliin(*aM ’fkhee Tic Pfih*i! k . 

19). 

A chemist in tic* Admirali\ « in hie .>1 lA i I-. 
Secretary of t lie Admiral! \ it J'k I If jim h o W o o I , 
London, S.W.! (Oct. 251. 

A junior assistant for tic* I n.i mI ■ Px- ! 
Research — The (hitJ SuiiMrinn ii«k ih . fk r ii h 
partnient. Royal Arsenal, W’MuhviMk, >. r i ' .L- 
A lecturer in inai!ioinatic> in GmM oatfi'’ m j). ; , 
— ^The- Warden, (hjdsiniilis* i ‘Ik m 

S.E.14 (Oet. 28). 

A lecturer in physics in lie rniv'T-iT \ -c' * a| 
Town — ^The Secretary to thi* liiuli ! ofifu'** “/ ! fa 

the Union of South Afriea/iVafuluar 8i I 

W.C.2 (Nov. 5). 

A virus physiologist at F\|h - -hi ‘le ii 

Station, Har|"ieiKi(*n, Htat.s Tho Sivn luy\ G »< < . I % 
An assistant lecture, r in agriaiili mo in iho 
Agricultural Colkgis Hiittofi Ikandirjt.ijn ? 

borough— The l^rincipal. 
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the following subjects will b© discussed : (1) water 
excretion of mammals and its physiological regiiia- 
tion, introduced by Verney of Cambridge ; (2) the 
problem of the relation between, chemical constitution 
and pharmacological therapeutic action, introduced 
by Schuleman of Eiberfeld ; (3) hynotics and basal 
narcosis, introduced by Wees© of Eiberfeld, Schon 
of Leipzig and Erey of Biisseldorf (4) pharmacology 
and clinical employment of circulatory stimulants, 
introduced by Hildebrandt of Giessen and Killian 
of Freiburg. Further information can be obtained 
from Prof. Janssen, Pharmacologisches Institut, 
Freiburg i. B., or the general secretary, Prof. B. 
Behrens, Dorotheenstrasse 28, Berlin. 

Announcements 

, The Right Hont. J. Ramsay Macdonald will 
open the Coal Hydrogenation Petrol Plant of 
Imperial Chemical Industries, Ltd., at Billingham- 
on -Tees, Durham, on October 15. 

An Mxchange telegram from Copenhagen states 
that Prof. Niels Bohr, on his fiftieth birthday on 
October 7, was handed 100,000 kroner (nearly £4,000), 
which has been subscribed for among scientific 
societies in Denmark for the purchase of radium for 
research. 

The following appointments have recently been 
made by the Secretary of State for the Colonies : 
Mr. A. Pickles, to be entomologist, Department of 
Agriculture, Trinidad; Mr. J. W. Costello, late 
assistant conservator of forests, to be assistant 
conservator of forests, Nigeria ; Mr. T. A, Strong, 
deputy conservator of forests, to be conservator of 
forests, Malaya ; Mr. J. G. Watson, conservator of 
forests, to be deputy director of forests, Malaya. 

A BiooLiMATio investigation department is to be 
established at Bad Pyrmont under the direction of 
Reg. Rat Lossnitzer, of Berlin. 

An institute for the biology of heredity and racial 
hygiene has been opened at Frankfurt-on-Main under 
the direction of Prof. Eugeii Fischer. 

The King of the Belgians has recently laid the 
first stone of a cancer institute bearing the name of 
Jules Bordet, in honour of the former director of 
the Pasteur Institute of Brussels. The Institute is 
attached to the new Hdpital St. Pierre, Brussels. 

A PowEB Farming Conference will be held in 
Oxford ill January next under the auspices of the 
School of Rural Economy, the Institute for Research 
in Agricultural Engineering, and the Agricultural 
Economics Research Institute. The date provisionally 
fixed for the Conference is January 7-10. 

Dubing the recent International Congress of the 
History of Medicine at Madrid, the degree of doctor 
honoris causa was conferred at the ancient University 
of Alcala en Henares among others on Sir Humphry 


Rolleston, the British delegate, and Profs. ^Noii 
burger of Viemia, Diepgeii of .Berlin, Laigiich 
Lavastine of Paris and Sigerist of Johns Plopkins, 
who occupy the chair of the history of medieiiin m 

their respective universities. 

By courtesy of the Cbmpagni€i> Geiierale Trans - 
atlantique, the Science Miisemn, South Kensington, 
has secured the loan of a fine model, more than ten 
feet in length, of the Normandie, the present holder 
of the Blue Riband of the Atlantic. The Normamiie 
has a length of 1,029 ft., beam 110 it., tonnage 
79,280, and turbo-electric machinery deiTlopiiig 
160,000 horse-power. Her record-breaking niii. 
New York to Plymouth, w^as accomplished in 4 da.ys 
3 hr. 25 min. at an average speed of 30*31 knots. 

Messrs. A. Gallenkamp and Co., Ltd. (Teehnico 
House, Finsbury Square, London, E.C.2), have issued 
a revised edition of their catalogue “Apparatus iV.u‘ 
the Examination of Soil”. The list includes the latest 
patterns and modifications of standard apiiaratus 
used in connexion with all ty]3es of soil work. 
desirable, directions for us© are inciudecL together 
with the appropriate bibliographical reference, s«,> 
that direct contact with the scientific origin of 
the apparatus is possible. 

Erbatxjm. — ^In Prof. Karl Pearson’s letter on 
“Statistical Tests” in Nature of October 5, p. 550, 
the values of the eccentricities e should have 
given in tenths, not hundredths ; that is, e = 0*6, 
not 0*06. This has no bearing on the argument. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A research assistant in insect physiology in the’i; 
Imperial College of Science, South Kensington, S.W.7 

(Oct. 15). 

A lecturer in mechanical engineering in the Biruiiiig- 
ham Central Technical College — -Tlie Priiicipiil (Ocr. 

19). 

A chemist in the Admiralty Cliemi,ca:I — Tlc*^ 
Secretary of the Admiralty (C.E. Branch), Whitciliall, 
London, S.W.l (Oct. 25) ‘ 

A junior assistant for the Directorate of Explosives 
Research — ^The Chief Superintendent, Research Dt,*- 
partment, Royal Arsenal, W^oolwicli, S.E.IS (Oct. 26). 

A lecturer in mathematics in Goldsmiths’ College*. 
— ^The Warden, Goldsmiths’ College, New C’ross, 
S.E.14 (Oct. 28). 

A lecturer in physics in the University of Gape 
Town — The Secretary to the High Commissioner for 
the Union of South Africa, Trafalgar Square, London, 
W.C.2 (Nov. 5). 

A virus physiologist at Rothamsted Expermienta! 
Station, Harpenden, Herts — The Secretary (Dec, 15). 

An assistant lecturer in agriculture in the Midland 
Agricultural College,. Sutton .Bonnington, Lough- 
borough — ^The Principal. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspofidents. 
He cannot undertahe to return, or to correspond with the writers of, 7'ejected manuscripts 
intended for this or any other part of ISFatxjbe. No notice is taken of anonymous communications, 

‘ Notes on points in some of this week’s letters appear on p. 609. 

Correspondents are invited to attach similar summaries to their communications. 


Hooke and his Contemporaries 

Some among us, long interested in the life and 
times of distinguished scientific and literary^ per- 
sonalitl of the mid* seventeenth century, would 
fain ret. the opinion that Henry Oldenburg was 
eminently,, fitted to occupy the special post that was 
assigned him; moreover, that his very detachment 
from the realms of experimental adventure and 
inventiveness actually facilitated and did not in- 
validate remarkable services, securing freedom, with 
a responsibility of high order. 

Yet we find the reviewer of ‘“The Diary of Robert 
Hooke” (Nx^turb, Sept. 7, p. 358) writing as follows : 
‘‘I, for one, have the impression that he [Oldenburg] 
was an oblique, intriguing and toadying individual, 
jealous of Hooke’s fame and earnings” (p. 360). 

As a possible antidote to the implications of this 
conclusion, it is opportune to refer readers of Nature 
to an article on Henry Oldenburg which appeared in 
this Journal forty-two years ago (November 2, 1893), 
the author of which had an immediate and close 
iiitimac\Y with relevant documents, though not, it is 
true, with the lavender entries of an unpublished 
diary. 

It may be found perhaps, on reference thereto, 
that the epithets ‘‘oblique” and “toadying” applied 
to Oldenburg cannot be sustained except at some 
sacrifice of historical propriety and apj>ropriate 
justice. 

The circumstance that no portrait of Hooke is 
extant is probably associated with his fickle physical 
condition. Certainly, he would have been a most 
difficult, wayward ‘sitter’. We may, however, 
believe that Evelyn was sorry that Hooke did not 
occupy a place in that gallery of celebrities in wdiich 
lie himself was so interested. T. E. James. 

59, Sharp’s Lane, 

Ruislip. 


In his account of the extraordinarily^ intriguing, 
iiuman and intimate part of the “Diary of Robert 
Hooke”, published in Nature of September 7, Prof. 
Andrade has suggested that the biogi'apher, Richard 
Waller, “apparently had little personal knowledge of 
Hooke or his intimates” . This may have been the 
case during the earlier period before 1680, but entries 
in the later Diaries, which I have recently transcribed 
and printed, show that Waller and Hooke were 
fellow members of a coffee-house . coterie, that met 
almost daily at Jonathan’s. It was the habit of 
Hooke to abbreviate the names of his friends, and 
many were the talks and' walks in which Hooke 
mentions the companionship of “Lod’% “Cur”, or 
“Wall”, either into the country or to attend book- 
auctions held in the vicinity. That no official portrait 
of Hooke was painted for the Royal Society, and that 


no obituary notice appeared of him in the Philo- 
sophical Transactions, may be ascribed to the fact 
that his death w^as immediately followed by" the 
election of Newton to the presidential chair, and 
Newton is known to have been unfavourably inclined 
towards Hooke. The neglect w^as in part remedied 
when Waller i^rinted the “Posthumous Works” of 
Robert Hooke in 1705. 

R. T. Gunther. 

The Old Ashmolean, 

Oxford. 

Sept. 17. 


Mr. James’s letter is of interest as recording that 
he personally does not agree with my opinion of the 
character and temperament of Oldenburg, but it has 
little objective content. In my article I referred 
briefly to some of the facts on which I base my con- 
clusions : the affair of the watch, where Oldenbm’g, 
who had a (secret ?) financial interest in a rival 
invention, went out of his way to decry Hooke’s 
achievements, and certainly went beymnd what he 
would have known : the undoubted political, although 
no doubt innocent, correspondence with foreigners, 
which he denied : the opinion of Syffienham. I may^ 
further point out that in his correspondence with 
Spinoza, extending over the years 166 1-76, in 
which the scientific discoveries of the day are freelj^ 
discussed, and the names of Boyle and Huygens 
occur again and again, there is only one reference to 
Hooke’s work (to the “Micrographia”, without men- 
tion of Hooke’s name). 

As for the question of jealousy, I am by no means 
alone in my opinion. To quote but one authority. 
Prof. More in his recent “Isaac Newton” says, 
d propos of Oldenburg’s mischief-making between 
Newton and Hooke, “The motive for the advice [to 
Newton] may have been a sincere interest in his 
friend’s welfare, but it was undoubtedly influenced 
by the evident jealousy which existed between him- 
self and Hooke. As a consequence of his own anti- 
pathy, he exaggerated the Curator’s [Hooke’s] 
irascibility and gave the impression that matters 
were w^orse than they actually were. This time he 
succeeded.” Elsewhere Prof. More has occasion to 
animadvert on reprehensible activities of Olden- 
burg. 

If Mr. James would show that the points to which 
I have briefly referred cannot support my view of 
Oldenburg’s character, and wmild state that there is 
nothing in the letters to Boyle which can be called 
toadyism, it would be more to the point than a vague 
and somewhat offensive insinuation that I have 
sacrificed historical propriety, and it would then be 
worth while for me to adduce other support. 

The reference to the old article in Nature (Novem- 
ber' 2, 1893) is curious. This article was unknown to 
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me, but on the other hand I am very familiar with 
the, article in the ^^Dictionary of National Biography”, 
which is from the same hand: — that of Mr. Herbert 
Bix. The latter article, which cites Oldenburg’s 
“peculiar temper”, and his draft petition for a 
patent for Huygens’ watch, has contributed to form 
my unfavourable opinion of Oldenburg’s character. 
It further points out that Oldenburg first enthusiasti- 
cally urged Spinoza to publish his writings, and 
afterwards withdrew. I have now read the Natitbb 
article, and do not find that it runs counter to my 
views. Bix calls Oldenburg “an interesting man who 
lived in a most interesting period”, and opines that 
without his endeavours, and those of Hooke, the 
Society would scarcely have held together, with all 
of which Mr. James and I will both agree. So far as 
I can see, there is nothing that shows any particular 
sympathy with Oldenburg’s personal character, and 
Mr. Bix’s other article, which was published two 
years later, and must represent his considered 
opinion, seems to me definitely unfavourable. 

Hooke’s character was manifestly imperfect, but he 
had the excuses of genius and chronic illness, neither 
of which can be advanced for Oldenburg. I was con- 
cerned not so much to estimate Oldenburg, who was, 
after all, a very second-rate intellect (“His scientific 
observations were certainly very mixed, many of 
them trivial, and some of them superstitious,” says 
Mr. Bix), but rather to point out that Hooke had 
just cause to complain of him. I agree with Prof. 
More, where he refers to Hooke “showing the contrast 
of an essentially noble character in large matters with 
an irritable, suspicious and cynical temperament in 
the familiar affairs of life”, and I am of the opinion 
that Oldenburg did much to embitter Hooke’s 
character and to bring into prominence his weaker 
points. If all that can be done to shake my views as 
to Oldenburg’s character is to refer to an article 
which stresses his undoubted industry and vast 
correspondence, and to sneer at Hooke’s private 
record as “lavender entries”, I shall continue in my 
error. 


So far as I know, the Diary which Dr. Gunther 
has transcribed had not been published when I wrote 
the article in question. This alone is sufficient to 
account for my not having read it. I may add that 
Waller himself says “the greater part of my Vouchers 
have been either taken out of his own Memorials or 
from the J ournals of the Royal Society”, and although 
it is clear from Ms biography of Hooke that he had 
spoken with his subject on more than one occasion, 
there is nothing in it that bespeaks intimacy. 

As regards the general question of a portrait, 
aithough non© has survived, it seems probable 
from the Diary which I reviewed that one was 
made, for on October 16, 1674, we read “Mr. 
Bonust drew picture”, and on December 24 of the 
same year, “The workmen left work did nothing 
but get together my picture frame”. The painter, 
of whom it is earlier recorded “Mr. Janeway sat for 
picture to Mr. Bonus”, was, according to Mr. 
Robinson’s editorial note, probably Bownest, who 
painted portraits, principally of dissenting ministers. 
Perhaps, then, there is a portrait somewhere in 
existence. 

E. N. DA C. Andbade, 

Physics Laboratory, 

University College, 

London, W.C.l. 

Sept. 21. 


The Meaning of Probability 
I suoaBST that Dr. Dingle’s problem mJiis a.iticl6; 
in Nature of September .14, p. 423, is not qiiit© 
fairly stated. If Ohm’s, law has been foiiiid triiB m 
9 999 cases and found false in one case, and if. P 
who speaks truth once in 10,000 times says he hm 
found it true, it is equally probable that he has struck 
the exceptional case and told, the nomiai lie, or struck 
the normal case and told the except ioiial tru tl,i. .If 
this is not immediately clear, it becomes so on co,ii“ 
sidering 10® experiments by P, assuming, as is proper, 
that the exceptional case occurs once in 10,000 tunes 
throughout. In this sense, the probability that P 
has found the law false is one half. 

W. BAimsTT. , 

Fuglestemmen, 

Layters Way, 

Gerrards Cross, 

Bucks. 

Sept. 16. 


In his article on ‘The Meaning of Probability’ in 
Natube of September 14, Dr. Dingle has attempted 
to support his case by means of a striking oxam|)le. 
Unfortunately his illustration is by no means ha|>pily 
chosen, and the issue may be further confused by Ms 
treatment of it in a way no one is likely to deicnd. 
When the truth (by which we do not mean the whole 
truth and nothing but the truth) of Olun’s law Ib in 
question, only evidence arising from experimental 
investigations is pertinent ; no statement, independent 
of experimental work, by any individual, whatever 
his habit regarding the truth, is of value. On the data 
given, the probability that the law will be found to 
hold in a new experiment is therefore 9,999/10,000. 

For the purpose of the discussion, Ohm’s law must 
be replaced by a question in which individual testimony 
constitutes relevant evidence. If we then waive the 
debatable point of attaching any value •whate^’er to 
the statement of so notoriously untruthful an indi- 
vidual, we cannot reach the probability J put forward 
by Dr. Dingle. Each statement, like each experi- 
mental inquiry, has to be regarded as a separate item 
of evidence. In the absence of qiialifjTng e\’ideiice, 
each is to be given equal weight. Dr. llingle, on the 
other hand, invites us to regard the combined results of 
10,000 experiments as no more than etpia! in weight 
to a smgle statement made by a confirmee I liar. It is 
obvious that we exaggerate the effect of this slaienumt 
on the probability if we replace it by an adtiita’onal 
experunent unfavourable to the law. The ]n*o|->al)ility, 
then, so far from falling from 9,1^19/10,000 to 
certainly does not fall as' far as 9,999/10,001. The 
ratio which would result from the gi^nn figures by 
simple enumeration is, in a siiital-ile problem, 
9,999-0001/10,001. 

It may be observed that the fractional part of the 
numerator would not become zero, even if the data 
were strengthened to the extent that the individual 
concerned had never been loiown to tell the truth. 

T. Smith. ., 

National Physical Laboratory, 

Teddington. 

Sept. 17. 


A sui'i'icrEMPLY general statement of the problem 
I trying to exemplify is as follows :—lf we have 
two indepemhnt sources of information (p and f) bearing 
on the question of the truth or falsehood of a proposition 
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(a), does a combination of [3 and ^ 7nahe a significant 
contribution to the question f My answer was, No ; 
Dr, Sterne’s was, Yes, because a combination could be 
found which would give a unique answer. I replied 
that uniqueness was not enough. 

In the A and D problem and the Ohm’s law 
problem, a, (3 and y have the following meanings ; — 



A and B Problem. 

Ohm’s Law Problem. 

a 

D’s remark is true 

Ohm’s law is true 

P ■ 

I)*s record 

Experiment 

f 

, A’s weighted comment 

P’s weighted comment 


To me these two examples both come fairly within 
the general case. Mr. Bax’rett and Mr. Smith, however, 
appear to challenge this with regard to the second 
example, I will try to state their objections in terms 
of the general problem, and show why I believe them 
to be invalid. 

Mr. Barrett’s objection is, ultimately, that the two 
sources of information are not ‘independent’. But 
that is only because he has arbitrarily assumed that 
P’s statement is based on one of the 10,000 experiments. 
P’s statement might have been groundless ; he might 
have ‘read about it in the papers’ or, in fact, spoken 
on any ground whatever, except that which Mr. BaiTett 
has assumed, for that makes his remark dependent 
on part of p. 

Mr. Smith’s objection is that y is not ‘information 
bearing on the question’, because ‘only evidence 
arising from experimental investigations is pertinent’. 
If he feels this, let him make the harmless supposition 
that P has performed an experiment in secret (outside 
the National Physical Laboratory, where the 10,000 
experiments were made), and that his comment arises 
from this investigation. Mr. Smith’s objection is then 
met. Ho will possibly retort that it is not met, because 
by ‘experiment’ he meant experiment, and not P’s 
report on experiment. If so, I would ask him whether 
he has personally verified every canonical fact in 
physics, or whether he has accepted some of those 
facts on hearsay. I think he must admit the latter 
alternative, not merely with regard to the statement 
of the results, but also with regard to the belief that 
those results were obtained by experiments, and were 
not invented. He can now dispense with the useless 
assumption that P’s statement is based on experiment, 
for since he camiot rule out a statement merely 
because it is hearsay, it makes no difference to his 
estimate of P’s statement, whether or not that state- 
ment includes an assertion that P has experimented. 

I thuil^, however, that what is at the very back of 
Mr. Smith’s mind is that we must not allow the 
assertion of a convicted liar like P to affect our evalua- 
tion of statements of workers at the N.P.L. and other 
reputable institutions. In that I agree with him 
entirely: it is, in fact, just my argument against 
Dr, Sterne, who wishes to combine information from 
all sources, whereas I wish independent information to 
be kept independent. 

. I would summarise the attitudes of Mr. Smith, 
Dr. Sterne and myself (expressed, I thinl?:, rather 
than really intended, in the first ease) to this question, 
as follows. Mr. Smith maintains that the two pieces 
of information are independent, but one of them is 
irrelevant, and he therefore rejects that one entirely. 
Dr. Sterne, while perhaps admitting that the pieces 
of information are independent, thinks that since 
they are both relevant, they can be combined into a 
unique, significant result. I hold that they are inde- 


pendent and both relevant, and therefore can yield 
two independent results the relative importance of 
which, of course, varies with the details of the problem. 

If the foregoing analysis is valid, the last two- 
thirds of Mr. Smith’s letter calls for no comment. 
I am puzzled, however, by his early casual remark 
that by truth “we do not mean the whole truth and 
nothing but the truth”. I, at least, meant that. Perhaps 
he is merely asserting that, no matter how many 
experiments are performed, we do not necessarily 
reach the tiuth. That is so, of course, or we should 
not be talking about probabilities, but certainties. 
But I was assuming (without then or now committing 
myself to an opinion on this point, for fear of letting 
loose all the philosophers) what I imagined most 
readers of Nature would agree about, namely, that 
the statement called ‘Ohm’s law’ was true or false 
independently of our knowledge on the matter. 

Herbert DnsraiE. ' : 

Imperial College, 

London, S.W.7. 

Sept. 20. 

Negative Attenuation of Electromagnetic Waves and 
Sommerfeld^s Theory of Ground Absorption 
We have recently measured the attenuation of 
wireless waves of 160 m. wave-length from a low- 
power Hartley transmitter installed in our laboratory. 
Measurements of electric field-strengths for various 
distances in two definite directions up to a distance 
of 4,800 m. have been carried out and the results 
are shown in Fig. 1. The attenuation factor *4 has 
been taken as the ratio where Eq is the 

value of the field-strength at a distance which is 
so near the transmitter that there is no perceptible 
ground absorption and E is the value of the field- 
strength at any longer distance d. This ratio has 
been plotted as a function of the distance. 



Fig. 1. Relation of attenuation factor to distance from transmitter. 

Observations, . . , ; theoretical curves, - - - 

The results clearly indicate a negative attenuation 
of the wireless waves. In direction A, the attenuation 
at first rises to a value as high as 1-7 and then it 
gradually decreases and attains the value of unity at 
a distance of about 3,200 m. from the transmitter. 
The attenuation then falls below unity and gradually 
diminishes with . distance in the usual way. In 
direction B, the attenuation rises at first to a value 
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of about 1-3, and then gradually fails and attains 
the value of unity at a distance of about 1,440 m. 
Beyond this, the value becomes less than unity and 
decreases gradually with the distance. 

The negative attenuation, as has been pointed out 
by Eatoliffe and White h is to be . expected under 
certain conditions from Sommerfeld’s® theory of 
attenuation. According to Bolf®, Sommerfeld’s ex- 
pression for attenuation can be represented in terms 
of only two quantities q and h when the field on 
the surface of the earth is considered. The quantities 
involve the electrical conductivity cr, the dielectric 
constant e of the earth, the wave-length X of the 
wireless wave, and the distance d from the trans- 
mitter. 

Eolf has shown 

e -{- 1 „ 2 it sin & ' 

tan h == TTv— and q ^ t : • a 

6 Xa ^ (s-f l/A 
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Dissociation Energy of Carbon Monoxide and the 
Heat ■ of Subiimation of Carbon 

In two letters, published in Xatvke ♦.>! Juii** 2b. 
P. Goidfinger, 'W. Lasaivff and B. Ihi^vn bini* 
calculated the heat of dissociation of c-arboii nioiioxid^* 
and afterwards the heat of sublimation of ciirboii. 
They obtain their figures from the priHlisMieiat-ions 
of the term and the number of ohservr^d vil>ru- 
tional levels of the term ABI of CO. There} is, how- 
ever, still another possibility of dcdeiminiiig 
originally suggested by Ka]>Ianb f)f c‘ac‘h of the 
two electronic states mid only one vibrutMuml 
level is known, and this leads to the assumption of 
a repulsive ' curve, intersecting the potential curves 
of these two levels at 10"6 we. This value is well 
betvreen the low^er and upper limits {1104 and 11*07 we. 
respectively) calculated by Goidfinger and LasarefF, 
but slightly below their final estimated vaiiir?. of 


where distances are expressed in kilometres, e in 
E.s.tT. and G in E.M.tJ. The attenuation curves drawn 
by Eolf show that for certain values of 6 there is 
negative attenuation. 

Making use of Rolf’s graphs and Sommerfeld’s 
rormiila in the form given by Eolf and comparing the 
theoretical values of attenuation with our observed 
values, we have been able to determine the values 
of 6, s and a in the two directions for X = 160 m. 
In direction A, we find that, up to about 3,500 m., 
there is agreement between theory and experiment 
for 6 — 60°, £ = 14E.S.XJ. anda = 0*9 X 10”^^E.M.tJ. 
Beyond this, in the same direction towards the river 
side we require, b = 30°, e = 26 b.s.xj. and 
a = 4*8 X i0~^^ E.M.IJ. for good agreement with 
Sommerfeld’s theory. From the comparatively 
larger moisture-content of the soil, the lower value of 
b and the higher values of s and a are to be expected 
in this region. For direction E we have to put 
b == 40°, £ = 9 E.s.xj. and cr = 1-24 x 10~^^ e.m.xj. to 
suit Sommerfeld’s theory. The theoretical curves are 
shown in Fig. 1 along with the experimental values 
of the attenuation. The observed value of attenuation 
at distance d =? 710 m. in direction A is a little too 
low. This is attributed to the slight screening action 
of a brick wall. 

The values of e and a obtained from the attenua- 
tion measurements for X = 160 m. agree well with 
the values obtained by us for the different specimens 
of Dacca soil by the direct laboratory method. 

It should be mentioned that the negative attenua- 
tion was first observed by Eatcliffe and Barnett^ 
employing wireless waves of 1,600 m. wave-length 
from the Daventry Station of the B.B.C, Eatcliffe 
and Shaw® also observed the same thing with a 
shorter wave-length (30 m.). 

Very recently, Norton® has pointed out an error 
in Rolf’s calculations. Some calculations which we 
have made lead us to suppose that this error does 
not materially alter the attenuation curves given by 
Eolf, at least for very short distances from the trans- 
mitter. 


S, E. Khastgib. 
D. N. Chandhubi. 

Physics Laboratory, B. Sen Gotta. 

Dacca University. 

Aug. 19. 


I Bateliffe and White, Natueb, 1S5, 926 ; 1930. 

^ Sommerfeid, Ann, Phys,, 4, 28, 665 : 1909. 

I Bolf, Pme,J,R.E,,\ 18, No. 3, March 1930. 

* Batchffe and Barnett, Pfoc. Camb. Phil. Soc., 23 288. 

Eatcliffe and Shaw, Natueb, 124, 617 ; 1929 
® Norton, Natuhe, 135, 955 ; 1935. 


11*0 i 0*1 v.e. 

The repulsive curve which intersects at 10 'ii v.i*. 
is then the lowest one of all those wliieh iuvolvt,} t1h‘ 
level C7{®P) -f 0{^P) of the separated s^'stem, i«id in 
an earlier publication® we have, tht*refore, taken tlie 
slightly lower value of 10*45 v.e. us that of D(coi 
which leads to a value of 155*7 kcal./inol. for the 
heat of .sublimation of earbon (fTgrapliitc) at 25 ' C. 

The value of 10*45 v.e. for I>(CO) may be euii- 
finned in the following way. The kn*ol E‘S liijs at^ 
10*72 v.e,; linear extrapolation yiekls a value of it:^ 
energy of dissociation of 2*i)4 whit-li is net 

necessarily correct, but is ecatainiy an upper limit ef 
it. This value is based on the value of tia^ tailiarinonic 
constant of 50 cm.-h which is not cmlain ; it appt*ar^ 
that this value is the lower limit for the iaiharnionie 
constant, the other possible value being 76 c‘m.~b 
Since this , level cannot be correlated to the IcA'ei 
C(^P) 4- 0(®E), and since it certainly invoh*es a kwei 
of the separated syste,m with , equal multiplicity of 
the two atoms, it has to be correlated to the level 
C(^E) + 0(^E). The tTro energies of excitation of 
G and O are together 3*21 v.e., giv,mg an upper 
limit of E(C0) of ■10*72 -f 2*94 — 3*21 = 10*45 v.e. 

H. Lessheim. 

R. Samvei'.. 

Muslim University, 

Aligarh. 

^ J. Kaplan, Phys. 37, 1406 ; 1931, 

■ ® H. Lessheiin and B. Samuel, Pfoe, Phys, Sue, 46, 52:i ; 1934. 


Oxygen in the Sun^s Chromosphere 

Photogbaphs which I have takiai at iho Ko- 
daikanal Observatory show that ox\'gen is a noiiual 
constituent of the sun’s chromosphere, and is prob- 
ably in great abundance. 

Placing the slit of a spectrograph tangent iail,\' lu 
the image of the sun’s limb, I ha\’e found that tlie 
infra-red triplet of oxygen, XX 7771, 7774 and 7775, 
shows as emission lines in the sun’s chromosphere. 
This is not a unique appearance in one photograph 
only, for the reversal of the oxygen triplet into bright 
lines has been photographed every day since it was 
first observed. 

Fig. 1 is a microphotometric record of one of my 
photographs taken on August 23, and clearly sliows 
the oxygen lines as emission lines brigliter than the 
continuous spectrum from the skv, compared with 
the neighbouring Fe and Ni absorption linos in the 
sky spectrum. When the chromosplioro is not on 
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the slit, the sky spectrum, of course, shows the oxygen 

lines as, absorption lines. 

From the length of the emission lines as seen in 
my photographs "with a straight slit tangential to 
the sun’s limb, the greatest height reached by oxygen 
in the chromosphere is deduced to be 3*5"; but since 
the limb of the sun is probably a little distance from 
the slit at its nearest point (in order to avoid the risk 
of photospheric light entering the spectrograph) this 
is very likely an underestimate. In eclipse photo- 
graphs, it is to be expected that the oxygen lines will 
extend to greater heights than this. 



Tm. 1. 


U.S.A., 1933), chapter xvii, ‘‘Banger from Falling 
Meteorites”, refers to a man being wounded by the 
fall of a meteorite at Mhow, U.P., India, on February 
16, 1827, and to another being stuimed by the 
concussion from a meteorite which fell at Nedagolla, 
Madras, on January 23, 1870. The cases cited by 
Humboldt are not mentioned in this book, possibly 
because no specimens from these falls are preserved 
or are identifiable at present. 

Ward^s Bulletin (vol. 3, Nos. 1 and 2, October and 
December 1934, Rochester, U.S.A.) invited corre- 
spondence on the subject of ‘homicidal’ and ‘man- 
killing’ meteorites, but the accounts of alleged 
recent incidents received from correspondents 
either did not stand the test of accurate inquiry 
or were much too vague to call for an investi- 
gation. 

There are several accounts of narrow escapes, 
some of which are mentioned in Nininger’s 
book above referred to. I may mention one 
from the shower of September 29, 1928, near 
Naoki, Hyderabad, Deccan, described in the 
Journal of the Osmania University College, 
Hyderabad, vol. 1, No. 2 ; 1934, in which an 
aerolite is reported to have fallen “only 
twelve paces” from a shepherd at Kawagam. 

Mohd. a. R. Khan. 

Begumpet, Deccan, 

N.S.R., India. 

Aug. 29. 


The presence of oxygen in the chromosphere, in 
addition to the previously known presence of H, He 
and Ca+, is of importance for the theory of support of 
the chromosphere. This question is more fully’' dis- 
cussed, together with details of the observations, in 
Kodaikanal Observatory Bulletin No. 107 which will 
appear shortly. 

T. Rovns. 

Kodaikanal Observatory, 

South India. 

Aug. 29. 


Most of the cases referred to in the above letter 
are mentioned in Prof. Heide’s book along with 
several others ; unless the two Indian cases quoted 
by Mr. Khan are better substantiated than the others 
I must prefer to accept Prof. Heide’s statement that 
“noch kein einziger, sicher beglaubigter Fall ist 
vorgekommen, dass ein Mensch von einein Meteoriten 
erschlagen Oder verletzt worden ist”. 

The Whiter oe the Review. 


Records of Fatalities from Falling Meteorites 

With reference to the remark in Nature of July 27, 
p. 128, in a.notice of Prof. Heide’s “Kleine Meteoriten- 
kiinde” that “it is reassuring to find that there is 
no certain evidence of any^ person having been killed 
by a falling meteorite”, may?' I direct attention to 
the following : 

(1) Humboldt in his “Cosmos”, vol. 1 (English 
translation by E. C. Otte. London, Bohn, 1849, 
p. 124), writes : “Several persons had been struck 
dead hy stones falling from heaven, as for instance, 
a monk at Crema on September 4, 1511 ; another 
monk at Milan in 1650 and two Swedish sailors on 
board-ship in 1674”. 

(2) T. L. Pliipson, in his “Meteors, Aerolites and 
Falling Stars” (p. 85) (London : Lovell Reeve, 1867), 
also mentions these incidents and describes particu- 
larly the Grema incident at great length, as the result 
of a meteoric shower, citing “The Commentary” of 
Surius, a Carthusian monk of Cologne, “De Rerum 
Varietate” of Jerome Cardan, and “Opus Epistol- 
arum” of Petrus Martyr ; and adds that “birds, 
sheep and even some fish were killed by the shower”. 

Prof. H. H. Nininger, secretary of the Society for 
Research on Meteorites, in his book “Our Stone- 
pelted Planet” (The Riverside Press, Cambridge, 


Social Science Investigation 

Certain difficulties with regard to investigation in 
the social sciences are discussed in the leading article 
in Nature of September 14. May^ I point out that 
perhaps these are not so great as at first sight appears ? 

In the first place, the difficulty^ of social experiments 
is largely overcome by legislation. An Act of Parlia- 
ment concerning some social problem is in the nature 
of an experiment in dealing with it : it is the appli- 
cation of forces derived from the State designed to 
act on a particular part of society^ in certain ways 
more or less defined according to the terms of the 
Act. A certain amount of control also is not alto- 
gether lacking. Knowledge is obtainable as to the 
condition of the part of society a.ffeeted before the 
operation of the Act, and it is obtainable also during 
and after its operation over any desired period ; 
while the changes which are thus disclosed may^ 
frequently be connected wntli the Act in the relation- 
ship of cause and effect. Further information, too, 
is to be had in many:^ cases where legislation on 
similar lines has taken place in our own past history, 
or in the history of other countries, and something 
may be learned regarding the effects produced in 
such eases. 

We may take it as tolerably certain, however, 
that the changes effected in society^ by an Act of 
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Parliament are seldom confined to that part which it 
was designed to afiect : it is bound to have its 
repercussions for good or for harm in all parts of 
society. It would be in tracing these ulterior effects 
where the skill of the investigator would perhaps be 
most taxed, since they call for knowledge of, and 
insight into, social structures and functions which few 
. seem to possess. 

I^may add that Herbert Spencer’s “Descriptive 
Sociology (recently completed, I believe) is a work 
designed to supply the sociologist with facts con- 
cerning societies at large which should be useful in 
lormulatmg the first principles of the science. 

n/r„;„ Oi T rw, Alan Blair. 

Men, Stoke-on-Trent. 

, 'Sept. 23. 
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Function of the Labral Glands in Chirocepkalus 

connexion of the labral glands with 
the feeding process m Chirocephalus has aroused 

Cannon'). Current 
thk^J? function of the numerous body glands in 

conclusion that the?e 
have the same function as the tegumental glands of 

2 ef formation of the 
I u i portion, of the integument The 

body IS and structur; as the 

tiiev have^ th? ^ evidence that 

iSested in thf T We are therefore 

that iT L recently made by Cannon' 

:|lands. f 

lahris 

Ied ‘'hiTn ^ f arrangement of this has 

formedVAralt^^^^ 

this.® ^ for opposing 

comparS®whrtKer°sr'll®^'‘'*^ 

added to the fact that h m ^ glands, 

tinuously became h t out cou- 

apart from the food, it which, 

ooagMted, With the ra^i^^-^^tTf le~ 

the labral region^^in^^ah'^’Mal'f'^^T present in 

tegumental glands pr^ducwTi*?®! 

""tf CrScea 

nature of Vrcretion'^®^'?!® evidence as to the 

glands of the ‘EntomostraL’*^for’“''^®^^“^f'‘ 

glands of Cirripedes utorinA example, cement 

(Yonge^), this is of the ^ Chirocephalus 

example, tegumental glands ’ 

ceinent glands oi mmanm 
Htatocyst of H(wia«a {Lan„ an^ ®vi’ 
formmg glands of i l5!^ge'). nest- 

namely a substance of 1^ 

as a hard cement on contact ®o*s 

nnicellular glands of the 

the labral glands, have essen^Sp^i^*^^®®' ’ “oluding 
.We have an alternative evni ^+:^® structure, 
of the mass described by Cann^Z^'^TV 

oy tannon. -i|Phis was suggested 
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by the fact that antiji..ri.stai.sis i,s orimriuai uc.-urrcnc,. 
m the Crustacea. A Chironphftfw va.s k.-pi over 
night in a suspen.sion of carmine. Phe o,ij 
red throughout and ihe animal wiih irouiferre.l ♦„ 
several change.s of IVe.sh water until no frnee ,,f ear 
mine reinnincd out.sidc the hods . It wa^ thru fiv ,a 
m Bourn and observed at tlic same time under tb?. 
bmocuiar imero^copo. A M.iei of onfiperi-ml ■ 
waves of contraction pass,..! „I„ng the mu and al,o,„ 

oufof'tr' '■‘■h''"-gitated 

out of the mouth as a scmi-cmgulat- d nm J „.],i,.t 

flowed forward on either si.ie of t h... lahn.m and hal 
ivaid down the ventral food groove, 'ffie fma! an 

pearance is indicated in Fig. 1. ^ 

.Examination of scciiyn..^ i,f llilg ; 
animal rtjvealeii im «*s.sii*iitini i|jf. - 

feronce between the lii.stribution 

Oi tills regu,rg,itato<l inii.^s and of 
the material de^vrihirl hy Cimmni 
imd shown ill t,l:i,e idate wi'iieh ■ 
iiluspates Ids pa|M?F. , 'The larger, 'f 
partK'les uf amriiiic were the last 
h' be extruded ami occupied 
the positmu of tile food, as 
desonfHHl hy ranimn, ihe iithtv|. 
material e«iagii|}if<«i| gut Heofiffion .■■■ 

with inmiite pariieh's urrarinine 
wiin*h ga\n p eoloiir in the niasH, 
spreading out forward on eiiher 
«Jd«^ of the labriiiii and ,d„t> ^ 

and, below 1,1 te ffiod groo\*e nos. 
teriorl;e, '* ■ ■ 

that the association of tho \rilli''fe"*iir*! 

has not been eonelusiwly domuiist rat , d. 1 <n ,1' ( 'aiVnoif 
with whom one of us (C V V 1 lew i ^ 

pleasant corro.spondenee on this matter, i,! in , 'h irelv 
convmced by our arguments or exnerin i ts t , . 
reason for publishing tin's h-tter is Vhe , ‘ that 

SiiutTbis'S" S::;) 'ft' , i 

origin of this mnorl'ho:.:/^.:: 

ix. "Y . XiviU'ii'.sox. 
CMLYV^Nef.:. 

Depari-ment cif Zooiogv^^^ 

■ University, 

Brlsto,!." 

^ aimion Pm*. Moj/. N'oe„ B, 117, 4, ye- um 

^ loBge, Proc. Poi/, Soe„ B, 111, 298 • * 

longe, N'ATtiiiB, 13@, 07. 

lAng and Yoage, J. Biol. Am,.., 2 o, 33;! ; ,,.3.-,. 



vunv 

of the anterior purtioji 
of Chmcepkalus aft,» r 
feeding with carmine 
and fixation. Ilegurgi- 
tated mass stippled. 


Multiplanar Cydofiexane Rings 


\ 




laboratory the Yni? •’ r "f «' H'is 
cyclohexane-l-acetic l-oarboxy-4-incthyI. 

prepared from 4-metbA-f*^^7t^'^™ dieyano e.ster 
Thorpe’s method S onlvlro"”''- ^yHig.son and 
melting at 137*^ and isomerides 

proved idYtical w2b if "®T;'®^i'-oly. Tins, acids 
by oxidation of The isomA'^-^'^* previously obtained 

hexane- lil-diacefio oV i 

Since the rtSki “ ® bydrogon porokido. 

Dr. Qudrat-i-Khu^oY de.scribod bv 

rat 1 fvhuda were at no time encountered in 
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this, synthesis, it .was decided: to repeat, this work. 
The acids described as (^), (J5) and (0) were isolated 
ill accordance with this author’s directions^, but no 
trace of the fourth isomer could be obtained. The 
acids (J.) and (G) proved identical with the two acids 
obtained by Higson and Thorpe’s method, but the 
third isomer,, (5) was actually a mixture of (^) and (<7). 
We thus arrived independently at the conclusion of 
Goldschmidt and Grafinger, that there are only two 
stereoisomeric forms of l-carboxy”4-methylc?/do- 
hexane-l -acetic acid. 

It may be added that we have been unable to 
isolate the carboxy-3:3-dimethylovcZohexane-l-acetic 
acid obtained from 3: 3-dimethyl cyclohexanone, in 
more than one form. 

R. D. Desai. 

R. F. Hunter.. 

Department of Chemistry, 

Muslim University, 

Aligarh. 

Sept. 20, 

^ J. Indian Chem. Soc,, 8, 277 ; 1931. 


Spectrum Analysis 
The term ‘spectrum analysis’ was originally used 
to denote the analysis of substances by means of 
their spectra, and it would probably still be inter- 
preted in this sense by most experimental spectro- 
scopists. To those not accustomed to this usage, how- 
ever, it seems to connote the analysis of the structure 
of a spectrum, for example, its resolution into series or 
multiplets. 

Might it not be well to abandon the term ‘spectrum 
analysis’ and substitute one free from this ambiguity? 

Prof. E. K. da C. Andrade suggests ‘spectro- 
chemical analysis’ and Prof. W. E. Curtis ‘spectro- 
scopic analysis’. For the time being, those associated 
with me here will endeavour to use the former phrase, 
but I should be glad, as doubtless would others, if 
through the medium of your pages other opinions 
could be brought to light for our guidance. 

F. T WYMAN. 

Adam Hilger, Ltd., 

98 Kings Road, 

Camden Road, 

London, N.W.l. 

Sept, 19. 


Points from Foregoing Letters 


The reviewer of “The Diary of Robert Hooke” 
is criticised by Mr. T. E. James for his description of 
Henry Oldenburg as an “oblique, intriguing and 
toadying individual”. Mr. James ascribes the 
absence of Hooke’s portrait in the Royal Society to 
Hooke’s “fickle physical condition” probably making 
him a difiicult ‘sitter’. Dr. R. T. Gunther complains 
of the statement that the biographer, Richard Waller, 
“apparently had little personal knowledge of Hooke”, 
and points to the recently published later diaries, 
which indicate that Waller was frequently in the 
company of Plooke. The reviewer, Prof. E. K. da C. 
Andrade, gives some of the historical evidence upon 
which he has based his unfavourable opinion of 
Oldenburg and asks for counter-evidence. He directs 
attention to diary entries which suggest that a 
painting of Hooke bj^ “Bonust” may perhaps be in 
existence. 

Dr. Dingle has distinguished three aspects of 
probability : (i) the ordinary everyday aspect or 
‘likelihood’ (such as the odds in betting on a horse 
race), usually the result of instinctive evaluation 
rather than of calculation ; (ii) the physicist’s prob- 
ability, measured from past events (the favourite 
wins once in ten times); (iii) the mathematically 
derived ‘chance’ of future occurrences derived by 
combining data from independent sources such as 
(i) and (ii). Dr. Dingle has called the probability 
calculated in this way a symbolical function, mean- 
ingless from the operational point of view. W. 
Barrett and T. Smith take exception^ to the 
reasoning in one example adduced by Dr. Dingle 
to illustrate his view. Dr, Dingle restates his ease 
in general terms and points out that the objections 
raised' are due to misunderstandings. 

Graphs indicating first a rise and then a decrease 
in the attenuation of radio waves in two definite 
directions up to a distance of 4,800 m. are submitted 
by Dr. S. R. Khastgir, D. N. Chandliuri and B. Sen 
Gupta. The authors point out that the experi- 
mental results can be accurately accommodated by 


Sommerfeld’s formula, making use of Rolf’s graphs, 
by giving to the two main constants values agreeing 
with laboratory determinations of the dielectric 
constants and electrical conductivities of soils of 
varying moisture content. 

From spectroscopic and quantum -mechanical con- 
siderations, H. Lessheim and Prof. R. Samuel 
calculate the heat of dissociation of carbon monoxide 
(by Kaplan’s method) and find a somewhat lower 
value, 10*45 v.e., than that recently calculated by 
Goldfinger, Lasareff and Rosen in a different manner. 
The corresj)oiiding heat of sublimation of carbon 
comes to 155*7 k.cal./mol, at 25° C. 

The presence of oxygen in the sun’s chromosphere 
up to a height of 3*5"'' or more has been observed by 
T. Royds by means of a spectrograph. The infra-red 
oxygen spectrum lines, 7771, 7774, 7775, are clearly 
recorded. 

Referring to a recent leading article in Nature, 
in which the various factors needed for the develop- 
ment of a social science were discussed, Alan Blair 
points out that Acts of Parliament are equivalent 
to social experiments ; although perfect ‘controls’ 
to such experiments are lacking, one may compare 
the effects produced with conditions before the 
passage of such' Acts and with the effect of similar 
laws elsewhere. 

Prof. Cannon, by staining with aiiiliii blue a 
specimen of the fairy -shrimp, Ghirocephalus^ has 
observed an amorphous mass on either side of 
the upper border covering the mouth (labrum) over 
the ventral food groove, and has concluded that it was 
secreted by the labral glands. Miss K. W. Nicholson 
and Prof. C. M. Yonge, who believe that the labral 
glands have nothing to do with feeding but are 
effective in the formation of the cuticle, report an 
experiment in which a Chirocephalus was fed a 
suspension of carmine. After fixation, an. amorphous 
mass similar to that obsei'ved by Cannon but duo 
merely to the regurgitated contents of the gut was 
noted. 
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Research Items 


Early Man in Palestine 

Early man in Palestine was tlie subject of a report 
and of . communications from Miss D. A. E. Garrod, 
Sir Arthur Keith and Mr. T. D. McCown in Section 
H (Anthropology) at the Norwich meeting of the 
British Association. Miss Garrod’s excavations in 
caves on Mt. Carmel on behalf of the Association’s 
committee in 1934 carried further the excavation of 
Tabiiii {‘‘The Oven”) with the object of exposing 
bed-rock over as large an area as possible. Further 
finds of animal bones now give a very good idea of 
the fauna of the Acheuleo-Mousterian period. Both 
rhinoceros and hippopotamus confirm previous indi- 
cations of a warm, damp period. A new and im- 
portant find was a large portion of the tusk of an 
elephant, the first Pleistocene elephant to be dis- 
covered in the Near East. In the artefacts the 
typological divisions noted in the previous year were 
much less marked. A steep slope of the rock and its 
overlying deposits complicated excavation. It became 
clear that this slope ended in a swallow-hole, into 
which the deposits had subsided. As complete 
excavation of the swallow-hole would be costly and 
lengthy, further examination was abandoned, and 
the excavation of the Tabun may now be regarded 
as complete. In the report on the remains of Mous- 
terian man in Palestine, Miss Garrod, dealing wnth 
the culture of the people of the caves of Wady 
Mughara, concluded that the association of skeletal 
remains with implements of Levallois type and the 
fauna of a warm, moist climate, as contrasted with 
the temperate woodland fauna of lafier Mousterian 
levels, indicated that they belonged to the end of 
the Kiss-Wurm interglacial, approximately contem- 
porary with the Ehringsdorf and Tauback remains. 
Sir Arthur Keith and Mr. McCown dealing with the 
skeletal material, both complete and fragmentary, 
concluded that their anatomy pointed to a variant 
form of Neanderthal man, which exhibits features 
comparable with those of the more primitive races of 
modern man. 

Psychology of Attention 

The Human Factor (9, Nos. 7 and 8) has an article 
by Mr. Ivor Benson on attention problems in the 
judging of newspaper literary competitions. The 
author describes the work of the adjudicators, and 
points to it as an open field of research for industrial 
psychologists. It offers what is perhaps a unique 
opportunity for studying the problem of attention 
among intelligent, imaginative workers. The cir- 
ciunstances of adjiidicating necessitate the close 
control of material and output which is essential to 
psychological investigation, but can seldom be 
imposed upon workers of this kind. In performing 
a given task, the greatest possible sensitiveness, speed 
and accuracy must be maintained by the adjudicator 
at a constant level for as long as .7^ hours. The degree 
of efficiency varies from day to day, both collectively 
and among the individual workers. In the office 
tested, it was found that the root cause of inefficiency 
was emotional disturbance. Sensory distractions 
were unnoticed so long as the adjudicators were in 
a cheerful mood, but when they "were gloomy they 


exaggerated sounds entl iho\ t'uirui s am! dih- 

turbed by them. Fear ami tlr- of umiviirity 

that follWed a reprimand had aho aii fiihihiiiiig 
effect, and caused them to hiaekeii ilitar <pe.H| iu 
over-anxious concentration. 

Sperms of Freshwater Ostracods 

The remarkable spermatozoa uf eertaiii sinail 
freshwater ostracods are Imowii lo attain a length 
of 6 mm., that is, ten times the length of the adult 
ostracod. A. G. Lowndes (Bror, Zool, .Lorn Ion, 

Part 1, 1935) records the results his tdiservations 
on the spermatozoa of certain Bririsli ONtraeods with 
particular reference to their lie points out- 

that motile sperms can, be ol)taiiicd only iVoni the 
spermatheca of a female specimen, mid that com- 
paratively few females ever coidniii spiaTiis, 
parthenogenetic reproduction is ]irova.lont. All 
attempts to obtain motile sjierins iroin nudes were 
unsuccessful. Each sperm cfuisists of a long thin 
pointed part which the aulhor has obser^nd to hv 
anterior in movement, and a. t!ii(*ker cyliuiirical 
portion-— the fiagelium ; Het.zius and other previous 
observers regarded the tliicker portion us aiderior. 
Mr. Lowndes states that ripe eggs placed in a drop 
of fluid containing sperms ar«‘ not atlru.eti\‘e to the 
sperms ; the entry of the Bpenn into tin* egg iuis 
never been described in ostrac*ods. 1.1ie thin niiterior 
part of the sperm appears as a long emit ml rod witli 
a thin hyalme band twisted round it, and at its lip a 
small rounded knob, suggesting an aerosome. The. 
flagellum has the appearance of a twisted cabli;% as 
there are two spiral bands. Throiiglioiit the entire 
length of the sperm is a centra! spiral thread, wliieh 
in the flagellum is twisted round an axial strand. 
The sperm is enveloped in a thin hyaline rneniljrane. 
Definite information as to the nature of the luu'tnis 
is lacking. Three kinds of movement of the sperm 
are de.scribed, — rotation, undulation and rqipir* nio\'i‘- 
ment. The author points out that in mun^’ specii‘s 
of ostracods males are unknown, but the speriiiai hecal 
ducts are present in the females, and is no 

evidence that they are undergolutr rtMhiedtui. He 
regards the highly complicaied eo])ula4or\* apparatus 
and the abnormal sperms as Im-vimj ecased to have 
any real function. 

Watermark Disease of the Cricket-Bat Willow 

Dr. W. J. Dowsont descrih(M] a serious ci!sr>ase of 
Salix cmrulea, the cricket-bat willow, to ila* members 
of Section K (Botany) at the Norwich meetijiu' of the 
British Association, The malady causes death of the 
tops, mduces a greyish stain or watermai'k in tlie wood, 
and in all is responsible for a loss of someth iiig like 
to the growers in Essex. IMr. Day, of Oxford, 
originally named the causal organism n'um 

salicis, but Miss Liiideijer, working in Holland, ob- 
tained a slightly different pathogen ,\Thich she named 
Pseudomonas .saheipeTda, Dr. iSowsoii now eonfiriiis 
Day’s naming, so far as the disease in .!5ssex is con- 
cerned, though .a harmless organism wltli all the char- 
acters of P . saliciperda has also Ijoiai found. C^>ntrol 
measures suggested were mainly coneerncHl. wiili the 
.extension of legislation to prex'ont spread of the disease. 
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Dating of Scottis,li Yawed Clays 

MfEisuRHMHXTS hy Dr.J. B. Simpson of lifty- 
iiiiie var\'«‘.-< in u near Ihinriing in tli© Earn 

valley sutitiowest « l\‘rt h foim the basis of an attempt 
by Baron l)e f U*er io fix tlioir absolute age {Proc, 
ihtff, Sae. hjiht., 55, 2*1; I tiSo). After a systematic 
eoiapai‘i*<oiu Be Beer has succeeded in matching the 
tliickiic-s-va-riatimi diagram of the varves with that 
of a scries from the neigldioiirhood of Copenhagen. 
This indicates that the Ihinning varves represent 
tlit^ >X‘iirs 4313““42i7l before the zero year; of the. 
loe Age, which itself oeeurred about 8,700 years 
be fun* our century. Thus the measured varves were ' 
deposited djiriiig thi* earlier part of the Goti-glacial 
sub-epoeli when the 8i*aiidinav!aii land-ice still filled 
the wliolc of tin* i3nltic rleprossion. That the varved 
clays Berth an? often moraine-covered may be 
explained by CHciilations of the ice-border during its 
roct.‘ssion. Further measurements are necessary to 
det.i‘rmiiie whether \-ar\'e- deposition was going on 
during the extiawioii or tilt* recession of the ice-border. 

Natural Gas Conservation 

Thk irmrl of cirunical rt‘S<‘arch to-day indicates 
that, ffiiite apart from its particidar and well-known 
fiiiictioii ill the prt»ducliori of oil, there is a. wide 
hold of ii.s«‘fiilHf‘ss fur natfiml gas as a basic raw 
material in tlic maim fact ure of tiyestuffs, st>lvents, 
iur.csthef ics. ct«a its conservat itm, t}iiCn‘for(*, is of 
parainoiiiit iniportaiici*. (las found in intimate 
asst)c‘iut ion with <*oirmicrcial accumulations of oil 
lias fur some time past been conserved, so far as 
economically pratdicable,, uial a wealtii of literature 
has emanated on thi< a^pcc*i of t he subject. Mr. C. T. 
Barlter, in his work on “'fhe Natural Gas Eesoiirees 
of Burma"’ (difOi'O Sun*, Intiki^ 66, part 1, 1935), 
takes a l<'‘ss familiar |.}oint of view, and stresses the 
importance of conser\'ation of gas not found in 
association vdtli oil. Of tlie vast iiatimil gas resources 
of Burma-, he ]ioiiits out, u considerable proportion 
is not in intimare association "with commercial 
aceimuilatioiis of oil. Some of this actually occurs 
in structures not caaiiaiiung, or not known to contain, 
oil, while some is found eit tier as free gas in the crestal 
portions of o!id)t\iring sands or in non -oil-bearing 
I'leds in st rued ores ^vielding <'dl from other horizons. 
Ill addition to probli‘ms of gas conservation, Mr. 
lbarber*.s work Jitclmlos a brief outline of the Tertiary 
geulogx' of Burma, ami d»‘lnil(*d ac(*ounts of the 
principal natural ga-s h‘‘ld<, t h**ir gi*ographi(axl situa- 
tion, siratigrupiiy . and approximate |>roduction. 
Us«dVd maps and an up-to-date bibliography complete 
this iah*st work on natural gas in Burma. 

Magnetic Testing of Work-Hardening' Steel Wires 

The testing of the steel wires used in colliery 
'wdiiding’ and Tiaulage’ is of great importance. It is 
well known tlia-t the so-called Avork -hardening’ of a 
Avire rope is us great a menace to its safety as the 
actual mechanical fracture of a group of the .com- 
ponent wires of a roi'xe. In a paper, w.liicli appeared 
in the Engi}ieer of Hepteniber 13, Dr. T. F. \¥all, of 
the University of SiiolHokl, points out that only to 
measure the elasticity of the %vires is not a’ sufficient 
criterion of their condition. Another characteristic 
€|uaiitity of the greatest importance is the viscosity 
of the metal forming the wares. There appears to be 
two ^ kinds of viscosity, one associated ; w.ith simple 
longitudinal stresses and the other,, type ■associated. 


"with a travelling surge of stress in the 'wire.. Dr, 
Wall describes tw^o electromagnetic methods. The 
first uses the magneto -stiietion effect for measuring 
Young’s modulus for a ware by means of longitudinal 
vibrations. The other is to measure directly the 
speed at -which a surge of stress travels along the 
wire. Experiments show^ that the former method 
provides a very sensitive means for detecting small 
effects of magnetic loading which cannot be detected 
in any other way. Work -hardening results in a 
relatively greater magnetic response to small stresses 
and a relatively smaller magnetic response to large 
stresses. The second method measures the velocity 
of a surge stress by passing the wire through several 
solenoids connected in series and at the centre of 
each of which is a search coil connected with an 
oscillograpli. Oscillograms are taken with different 
magnetising forces and the one which shows that the 
magnitude of the induced in the search coils 

varies logarithmically gives the rate of decay of the 
surge itself. Knowing the velocity of the surge, 
A'oung’s modulus can be found. 

Activity Coefficients from Electromotive Forces 

The electromotive force of a cell containing two 
solutions of a uni-univalent salt at different con- 
centrations is given by the equation E ~ — (2tRTlF) 
logCcTi/ag), wliere t is the transport number and a 
activity. When, as is usually the case, ^ is a function 
of concentx'ation, this must be replaced hy E ~ 

— {2RTjP) J txlloga, the integration being over the 
range of concentrations used. This equation has 
been used to find transport numbers, but now that 
accurate values of the latter are known, it can, as 
A. S. Brown and D. A. Macinnes (J. Aiyier, Ghem. 
Soe., 57, 1356 ; 1935) show, be used in the deter- 
mination of activities, The potential is known to 
be very reproducible and independent of the method 
of formation of the liquid junction, and this has 
been further coiifiimed by measurements with 
sodium chloride solutions. The electrodes were of 
silver and silver chloride. If the activity is expressed 
as the product of concentration (c) and activity 
coefficient (/), the x^alues of the latter can be very 
well represented by Hlickel’s equation : log / = 

— oc^/c/(l + where a, p and D are 

co,nstants. It was, however, necessary to change the 
theoretical value of p from 1-463, as obtained by 
extrapolation at high dilutions, to 1-315. The value 
1 -463 corresponds with a ‘distance of closest approach’ 
of the ions of 4 • 45 A. , which is sufficiently large to make 
the higher terms in the extended theory of Gronwall, 
La Mer and Sandved negligible. The equation pro- 
posed by Hitchcock, — log / = — Be, did not 

give satisfactory results. Harned and Nims have 
published results for activity coefficients of sodium 
chloride obtained with amalgam cells not involving 
liquid junctions, and these fall on the same curve 
as the pre.sent ones if they are adjusted so as to 
coincide at 0 -1 N concentration. The values of the 
Huckel constants found by Harned and Nims for 
the more concentrated solutions used do not, however, 
agree with those found with dilute solutions by Brown 
and Macinnes, whose results extend to Q*05N. 

Ebratitm. In the paragraph entitled “Structure of 
' Keratin” (Nature, Oct. 5, p. 557, lines 21 and 22), 
for “were respectively normal and parallel to the flat 
surface” read “were respectively parallel and normal 
to the flat surface”. 
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Sixth International Botanical Congress 

Amsterdam Meeting 


A bout nine imndred members, including dele- 
gates from more than fifty countries, attended 
the sixth International Botanical Congress at Amster- 
dam in the first week in September. The much- 
regretted death of Prof. F. A. F. C. Went had,^ a 
few weeks previously, deprived the Congress of its 
president. His place was taken by Prof. J. C. Schoute, 
who, in welcoming the members at the opening 
meeting, referred to the great loss to botany and to 
their regret that the directing hand had been unable 
to carry the woi'k to completion. 

The papers in the various sections were given by 
invitation of the executive committee, and were 
grouped under headings. A great variety of subjects 
were included, of special and general interest, the 
latter often affording combined meetings with other 
sections. Thus the evolution of angiosperms in- 
terested palseobotany and taxonomy, flower morpho- 
logy attracted taxonomists as well as morphologists, 
and '‘Taxonomy and Genetics” had an obvious dual 
interest. Joint discussions were indicated between 
cytology and genetics, between each of these and 
mycology, between agronomy and phytopathology 
or physiology and so on. The programme, a marvel 
of condensation in three languages, informed members 
as to subject, date and place of meeting, and a volume 
of abstracts of the papers provided a useful hand- 
book. Members interested in special studies found 
opportunity for informal meeting and discussion. 

The JSromenclature Section of Taxonomy, under 
the presidency of Br. Merrill, worked through a 
series of proposals, the main purpose of which was 
to clarify points, where desirable, in the recent 
edition of the “Rules of Nomenclature”. Certain 
additions suggested by the palaeobotanists to meet 
difficulties, arising especially from the fragmentary 
character of the material, were accepted. 

An admirable “History of Botany in the Nether- 
lands” had been prepared by the senior secretary, 
Dr. M. J. Sirks, and a pamphlet by Prof. Leeuw 
described in detail the Netherlands as an environment 
for plant life. 


Linnseus was a student at Leyden, and his t^arly 
botanical work was done in Holland. The bicentenary 
of the publication of his “Systema Naturae” {Leyden, 
1735) was commemorated by an appropriate exhibit 
of Linneana at Amsterdam during the Congress. 

Days reserved for excursions ga\'e opportunity for 
visiting botanical laboratories and gardens, as at 
Utrecht, Leyden, Baarn. Special care was taken by 
those in charge to make the visits instructive and 
interesting. The botanical garden at Lejffieii is one 
of the oldest in Europe. Founded in 1587, it^ was 
laid out imder the supervision of Cliisius in 1594, 
and members were shown a replica of lus garden 
recently prepared from an original plan and inA'en- 
tory. More than 1,000 species and varieties w'ere 
represented, and it showed a character, no\'el for the 
time, of a botanical, not mendy a medical , ganien. 
At Baarn, the extensive collections of pure cultures 
of fungi, amounting to 5,000 units, under the 
care of Dr. Joh. Westerdyk, were \isitod anil 
at Lisse the admirably equippo<l bulb rescTireh 
laboratories. 

A drive along the old Zuyder and on the dam 
which now holds back the North Sea. was an object 
lesson in the essentially Duteli art of eonx'erting sea- 
flooded areas into cultivable poklerlaiid. ^’arious 
stages in conversion were seen, culm iiie ting in a. 
polder bearing crops and two new villages wliicli 
five years ago was open sea. 

Pleasant social functions were evening, receptions 
by the Netherlands Botanical Society, and, at the 
Rijksmuseum, by the Netherlands Government ; the 
latter gave opportunity of inspecting the famous 
picture galleries. 

At the flbaal plenary meeting, an invitation from 
Sweden to hold the meeting in 1940 at Stockholm 
was accepted. An invitation to meet in Soutli Africa 
had been withdrawn. 

The executive committee is to be coiigratiiiated 
on its successful organisation ; special is d'luf? 

to the senior secretary, Dr. M. J, Sirks. 

A. B, Rekdle. 


Twelfth International Congress of Zoology 

Lisbon Meeting 


I N view of the restrictions on foreign travel imposed 
in several European countries it was expected 
that the number of members attending the Congress 
of Zoology which was held at Lisbon on September 
15-21 might fall short of that reached at some 
previous meetings of the Congress. In the event, 
however, the number proved to be little, if at all, 
less than that of the last meeting at Padua in 1930. 
Under the presidency of Prof. Arthur Ricardo Jorge, 
some five hundred members took part, and the pro- 
gramme showed about two hundred separate com- 
munications to be read either before the full Congress 
or at the sessions of the twelve sections into which 
it divided. 


At the opening meeting, presided over by the 
President of the Portuguese Republic, the Minister 
of Public Instruction welcomed the Congress and. 
delivered an address on the place of biology in 
education, in which he advocated instruction in the 
principles^ of biology as a necessary preparation for 
the teaching of ethics, civics .and even politics. 

It is not possible here to enumerate even the more 
important of the communications made to the Go.n- 
gress, but one or two may be mentioned wdiich, for 
different reasons, happened to intere^st members of 
the British delegation. Prof, R. Anthony (Paris) 
gave an address on the evolution .of the molar teeth 
m mammals, in , the' course' of which., he criticised 



October 12, 1935 


NATURE 


613 


once again the, much criticised ‘tritubercular theory’. 
In thiSj he was .supported .b,y Mr. Hinton, of . the 
Zoological Department of the British Museum, Prof. 
R. Goldschm,idt (Berlin) gave an account of the .pro- 
gress of his long-continued researches on the genetics 
of, local races of the, gipsy moth, and came to the 
conclusion that local races do not represent a stage 
in the evolution of species. Prof. Przibram (Vienna) 
demonstrated living specimens of a stick insect in 
which transplanted legs V7ere voluntarily movable, 
although sections of similar specimens failed to 
reveal any connexion with the central nervous system. 

Dr. Caiman directed attention to the centenary of 
Darwin’s visit to the Galapagos Islands and to the 
action of the Government of Ecuador in declaring 
certain of the islands a Nature reserve. The Congress 
adopted a resolution expressing its appreciation of 
tlie step taken by the Ecuadorian Government and 
offering its co-operation in any further action that 
might bo necessary to preserve from extinction the 
very interesting fauna of the islands. 

Probably no section of the Congress worked 
liarder than the meunbers of the International Com- 
mission on Zoological Nomenclature who sat (mostly 
in their shirt-sleeves !) for several hours each day 
under the chairmanship of Dr. Jordan of Tring, 
stri\’ing to disentangle the complexities of the 
probltan^ submitted to them. For the first time in 
many Congiesses, they met without their inde- 
fatigable ^t'civtary, Dr. C. W. Stiles, of Washington, 


who was prevented by illness from travelling to 
Lisbon. The result of their labours was the addition 
to the official list of nomina conservanda of a con- 
siderable number of generic names, mostly of insects, 
that were threatened with displacement or trans- 
ference by a strict application of the rule of 
priority. 

Unfortunately, some of the rooms where the 
meetings were held proved defective in their acoustic 
qualities. In particular, the lofty hall used for the 
plenary sessions, being lined with polished marble, 
provided an excellent demonstration of the reflection 
of sound. Since each speaker used a language which 
was foreign to some eighty per cent of his audience, 
effective discussion was impossible except where an 
abstract of the paper had been supplied beforehand. 
It is to be hoped that at future Congresses an attempt 
■will be made to print abstracts of all papers and 
to distribute them well in advance of the opening 
day, and perhaps even to siippl5r the full text of the 
more important addresses. 

Finally, mention should be made of the lavish 
hospitality shown to the Congress by the Portuguese 
Government, the Municipality and the University 
of Lisbon, and the Municipality of Sintra, as well as 
by the Portuguese zoologists themselves . Many north- 
ern zoologists, making acquaintance for the first time 
with the brilliant sunshine, the blue sea, and the sub- 
tropical vegetation of Portugal, •will not soon forget 
the friendliness of their Portuguese colleagues. 


International Meteorological Conference 

Warsaw Meeting 


T he International Meteorological Conference is an 
assembly, which meets every six years, of the 
directors of meteorological services in all parts of 
the world. A meeting was due in 1935, and by 
invitation of Dr. J. Lugeoii, director of the National 
Meteorological Service of Poland, it was held in the 
PaUiis Stasjic, Warsaw, on September 6-13 under 
the presidency of Prof. E. van Everdingen. The 
conferences was formally opened by the President 
of the Republic of Poland on September 6, and an 
address of welco.me was delivered by the Minister of 
Communications. Only directors can be members of 
the full conference, but much of the detailed work of 
organisation is carried out by commissions nominated 
for special subjects, and each commission is composed 
of those meteorologists who are most expert in the 
work of the commission. Meetings of nearly all the 
commissions were held either in Warsaw before and 
during the main conference, or in Danzig during the 
preceding week. , ■ 

The work of the conference and commissions covers 
a very wide field— synoptic meteorology, investiga- 
tion of the upper air, climatology, agricultural 
meteorology, maritime meteorology, terrestrial mag- 
netism, bibliography, etc., with many ramifications 
of detail. Synoptic meteorology , including the takmg 
of observations at agreed hours, their broadcasting 
in code, reception and plotting on charts, has required 
the building up of an international organisation of 
great complexity, which is of vital importance not 
only for daily weather forecasting', but also for avia- 


tion. The extension of regular long-distance flying, 
in particular, has had the result that pilots pass from 
one country to another, and need to consult a variety 
of different weather charts, not only for the general 
isobars and winds, but also for details such as the 
form and height of clouds, or the presence of fog, 
thunderstorms, etc. To avoid confusion, the observa- 
tions must be made and coded in a uniform manner 
— for which purpose detailed instructions in the use 
of the codes have been drawn up for international use. 
It is equally important, however, that the weather 
reports should be entered on the weather charts of 
different countries, according to a general plan, so 
that the pilot knows at one© exactly where to look 
for the particular information which he requires . This 
‘station model’, as it is termed, has been the subject 
of very careful consideration at Warsaw by the 
Commission for Synoptic Weather Information, and 
a great measure of agreement has been arrived at 
as to the form which it should take. 

Another subject studied by this commission also 
concerns the international language of meteorology, 
namely the symbols used to represent various 
meteorological phenomena. At Warsaw, several 
new symbols, especially one for drizzle, were added 
to this international language. Finally, among a 
number of minor improvements in the codes for 
weather reports must be signalised the beginning of 
the arrangements for the inter-continental exchange 
of weather information by wireless, with the view 
of preparing within a few hours daily weather 


614 


October 12, 1935 


NATURE 


charts for a hemisphere, if not for the 'whole 

world. ^ ^ 

The great importance of weather in aviation 
necessitates close relations between meteorological 
services and the authorities in charge of air lines. 
To meet this need, the conference at Warsaw formed 
a new commission, the purpose of which is to keep 
in close touch with the requirements of aviation, and 
to maintain and develop as required the meteorological 
organisation necessary for this purpose. 

Another aspect of synoptic meteorology to which 
reference must be made is the construction of detailed 
daily charts of the northern hemisphere, now being 
prepared by the Deutsche Seewarte with international 
co-operation for the whole period of the Polar Year 
1932-33. As reported by the Polar Year Com- 
mission, the preparation of these charts is progressing, 
though difficulty is being experienced in obtaining 
data for some of the more remote parts of the northern 
hemisphere. When completed, these charts will be of 
the greatest value for studies in dynamical meteoro- 
logy. 

The tendency towards internationalisation has 
appeared also in the domain of climatology, in the 
form of an international ‘alphabet’ for the headings 
of columns. Thus the column, for example, for 
‘pressure’ in a climatological table should bear the 
letter P, no matter what country issues the table. 
The Climatological Commission has also devised a 
standard form of table for the guidance of meteorolo- 
gical institutes. Months are designated I-XII, but 
both in climatology and in agricultural meteorology 
the need has been felt for the use of a unit of time 
shorter than a month and there has been great dis- 
cussion of the relative advantages of the 5 -day 
period, or pentad, and the week, with the result 
that both units have received international approval. 

The Commission for Terrestrial Magnetism and 
Atmospheric Electricity was occupied maioly with 
questions of detail. Among the resolutions were 


. also appreciations of the action of the British, 
Admiralty in deciding on the construction of ^ a 
non-magnetio ship specially designed to carr:^' on thc‘ 
researches formerly made on the ill-fated Varnegu:, 
and of the Canadian authorities in transfomiiiig the 
temporary geophysical station erected at Clicsteitield 
Inlet for the Polar Year into a permanent station. 

The report of the Commission for Bibliograpli\\ 
which was unanimously adopted by the conference*, 
presented a new plan of classification fur iiieteortn 
logieai literature, affiliated to the decimal classifica- 
tion of the International Institute of Bibliograpli>', 
but thoroughly revised. This classification has beem 
studied and discussed for several years, and its com- 
pletion wdli gi’eatly facilitate bibliographical, .work 
in meteorology. 

The work of an international conference does not 
end with the formal debates and resolutions ; tliere 
remain many problems which can only be resolved 
by private discussion among the members. The value 
of the Warsaw conference was greatly .increased by 
the presence of delegates from all parts of t,he world. 
Africa w^as especially w^ell roprt'seiued, and the j>rae- 
tical problems of" organisation in that difficult 
continent were fully explored. 

On Sunday, September 8, an ail-day exeursiuu was 
made to the new aerological and radiumeti*orologic*al 
observatory at Jablonna, which owes its inceptiu!i 
to Dr. Lugeon, and wdiich promist'.s to hr* <.>f as great 
importance in studies of the ioriOS])lH‘i’e in Poland 
as is the station at Slough, in England. On tie* 
evening before the final ■meotiug, H.E. the Mmist4*r 
of Communications entertained niianl^ers and tiudr 
wives to a State banquet, where all sjieakers rcliecded 
the spirit of optimism prevailing in mcjteoroiogy 
to-day, which was the keynote of the wliole conference. 
After the meeting, many of the delegates proceeded 
to Cracovr and the Tatra Moiintai.,iis on an exctirsioii 
which was admirably organised a.iid provided an 
experience not readily to be forgotten. 


Biochemistry in Relation to Therapeutics 


S IB FREDERICK GOWLAND HOPKINS de- 

iivered the inaugural sessional addiess at the 
opening of the ninety -fourth Session of the College 
of the Pharmaceutical Society on Wednesday, 
October 2. His address included a wide survey of 
the needs of pharmacy to-day and of the educational 
means for satisfying them, and led him to examine 
a problem as old as education itself, the problem 
of how far vocational training is compatible with 
true education in which a subject is studied for its 
own sake as an intellectual exercise. It has often 
been said that science can only be taught properly 
when it is taught as pure science without reference 
to its applications. This claim is justified to the 
extent that vocational needs must not make the 
teaching of science so one-sided that the student risks 
missing the intellectual stimulus which the great 
generalisations of science provide. 

Teachers of applied scientific subjects will be 
grateful to the president of the Royal Society for his 
declaration that the skilful teacher of students whose 
ultimate aim is to apply science in practice, can 
illustrate general principles adequately while selecting 


facts and aspects which have a pennaru‘iii vocal ional 
value. Indeed, for the encouragement of the a\"i*ragc 
student, it is impo.rtant that the reality of Ibis 
permanent value should be part of his faith * Without 
it he can never be an enthusiast for his calling. I’hr 
preference for vocational training ma.y well l>e based 
on the Anglo -Saxon preference for action rather than 
thought and for practice rather than theory, but it 
is an attitude of mind having in it the seeds of certain 
dangers. Indeed, a distrust of theory has sometimes 
kept Great Britain, from being in tlie \'an of i,ntel- 
iectual and not less of commercial progress : “It was 
because it had become really, scieaitific that the 
medical knowledge of another country received for 
a long period and up to the time of the War the 
greatest respect in the world and it was because its 
chemists were so fully trained in theory that the 
same country obta,in©d among other similar advan- 
tages a^long lead in the production of synthetic drugs 
which rightly or wrongly brought it enormous profits”. 

On ^ the same .occasion Sir Frederick Gowland 
Hopkins took .occasion to: review the present state 
of biochemistry ; ■ in particular, hi its relation to 
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therapeutics. As he pointed out, while the structure 
of a drug administered as a medicine may be known, 
very little has been known about the nature of the 
events in the tissues of the body which are affected 
by tile drug. The pharmacologist relies upon the 
obvious and visible reaction of the body as a whole 
to the drug when administered, or at least, of the 
reaction of a specific organ as a whole. His observa- 
tions throw little light upon the precise and intimate 
mechanism of the drug’s action. This is the province 
of biochemistry, and modern biochemistry is fast 
acquiring methods which enable it to follow the pro- 
gress of the invisible molecular events which occur 
in the tissues while they are living. 

Biochemistry should in the future be able to de- 
scribe in detail the numerous chemical reactions 
which proceed in ordered sequence in every living 
tissue cell. The great majority of drugs act by 
intruding among these ohemicai reactions and by 
modifying their course or by entering relations with 
the enzymes which catalyse these reactions. When 
we know into what kind of reaction and at what 
stage in its progress a given kind of molecule intrudes, 
or when we know exactly the chemical nature of the 
enzyme with which, owing to mutual structural 
affinities, it makes sufficient contact, then we shall 
be in a better position for understanding just why 
the details of its molecular structure confer upon 
each drug a particular physiological activity. Bio- 
chemical investigation of the relationships of the 
vitamins and hormones has led to the view that it is 
nearly, if not quite, justifiable to look upon a vitamin 
as a hormond which the body cannot make for itself, 
or on a hormone as a vitamin which it does make 
for itself. ; 


Educational Topics and Events 

St. Andbews. — ^M rs. Low of Blebo has given 
£1,000 to the University for the purpose of founding 
in memory of her son, the late Gapt. W. A. Low, a 
Gold Medal and prize to be awarded annually to the 
student adjudged to have had the most distinguished 
course among those graduating in the year as 
M.B.,Ch.B. The foundation will be named “The 
Captain . W. A, Low Memorial Prize”. 

The Court has appointed Dr. James A. Macdonald 
to be a lecturer in botany in the United College. 

Dr. James F, Murray, lecturer in bacteriology in 
the Medical School, Dundee, having resigned that 
post, the Court has appointed Dr. Alexander B. 
Stewart, presently assistant in the Department, to 
the vacant lectureship. 

In the old U^arliament Hall, St. Andrews, on 
Friday, October 4, Dr. E. T. Copson was inducted to 
the chair of mathematics and Dr. R. C. Garry to the 
chair of physiology, both in University College, 
Dundee. 
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Among the university extension and tutorial 
classes arranged by the University Extension Com- 
mittee of the University of London is a series of 
lectures on the human mind to be delivered by 
Prof. Cyril Burt in the City L.C.C. Literary Institute 
beginning on January 15, and a series on recent dis- 
coveries in psychology by Dr. C. E. Allen being given 
in the lecture hall of the public library, Croydon, 
which began on October 9. Other lectures on psycho- 
Ic- jing delivered by Mr. E. Miller, Mrs. G. R. 

B ^ite and Mr. C. E. M. Joad, at . Morley ■ 

' •s i 


College, and the Rev. F. E. England in Whitefield’s 
Central Mission. Apart from these courses in psycho- 
logy, the only other series of lectures of scientific 
interest is that by Prof. W. B. Brierley on the bio- 
logical sciences and modern problems at Gresham 
College, which began on October 2. A complete list 
of the lectures can be obtained from the University 
Extension Registrar, University of London, South 
Kensington, S.W. 7. 

The appeal for new buildings for Birkbeck College 
(University of London) was launched at a meeting 
arranged by Lord and Lady Luke at 29 Portman 
Square on October 2. Lord Luke, chairman of the 
Appeal Committee, amiounced that His Royal High- 
ness the Duke of York has consented to accept the pre- 
sidency of the College and will be present with the 
Duchess at a meeting at the Mansion House on Nov- 
ember 7 when the Lord Mayor and Mr. Ramsay Mac- 
donald, both old students of the College, will speak on 
the needs of Birkbeck. Mr. Hichens, chairman of the 
Governors, referred to the grant by the University 
of London of space for the new buildings on the 
University site in Bloomsbury, and Dame Helen 
G Wynne -Vaughan spoke of the good work of Birkbeck 
students. As is well known, Birkbeck College is a 
school of the University of London for evening and 
part-time students who are prevented by their 
employment from attendance at a college during the 
day. In the Science Departments, an increasing 
number of students come from large research labora- 
tories under the auspices of the Department for 
Scientific and Industrial Research or of private firms. 
A special feature of the College is the strength of the 
postgraduate work ; each year sees the publication 
of numerous contributions to knowledge resulting 
from the work of staff and students. Opportunity 
for investigation is given to a large number of 
capable men and women. 

In university circles in the United States there is 
widespread anxiety as to the curtailment of academic 
freedom. Leaders in the learned world denounce the 
‘brutal tyrannies’ under which in more than one 
foreign country the expression of opinions and even 
the dissemination and discussion of information in uni- 
versities have been stifled. Of three graduation 
addresses by the presidents of Harvard, Yale and 
Princeton, respectively, published in School and 
Society of July 13, two contain such denunciations, 
and one disparages the extravagant faith, so common 
in this age, in the efficacy of idealised social systems 
such as Communism and Fascism as devices for lifting 
humanity by its own bootstraps. A week earlier, 
the well-known chancellor (S. P. Capen) of another 
university held forth on a similar occasion on “The 
Obligation of the University to American Democracy’ ’ . 
He contrasted the functions of universities in countries 
such as Italy, Germany and Russia, where there 
are dictatorships, and in democratic countries. 
In the former these functions have been simplified 
and the universities have become, in so far as they 
concern themselves with the social sciences, organs 
of propaganda. In the latter, in so far as, they are 
true to-, democratic principles, the method of the 
propagandist is abhorrent to them. Nevertheless, 
in the United States alone among democratic eoimtries, 
.the procedure of universities in this respect is, w^e 
are told, challenged ' and they are constantly being 
attacked for “teaching socialism or pacifism or atheism 
or communism, or all of them together’L 
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Science News a Century Ago 

Captain Backus Arctic Expedition 

' The Times of October 13, 1835, contained a state- 
ment by William Bowles, the chairman of the Arctic 
Land Expedition, to the subscribers who financed 
the expedition. In the course of the statement, he 
reviewed the circumstances which led to the project 
of sending out a party to find Captain Ross, re- 
ferred to the eminent services of Captain Back, his 
companion Mr. King the surgeon and to the assistance 
given ill the United States and Canada and to the 
eight men who had made the boat journey to the 
coast with Captain Back. The subscriptions, Mr. 
Bowles said, included £2,000 from the Government, 
£500 from the Hudson’s Bay Company, £105 from 
the Lord Mayor and Corporation of London, £105 
from the Committee of Lloyds and £100 from the 
Corporation of Trinity House. “The Committee,” 
he said, “has the highest possible gratification in 
announcing that, on the recommendation of the 
Lords Commissioners of the Admiralty, His Majesty 
in Council lias been pleased to grant an order, dis- 
pensing in Captain Back’s case, with the actual 
service afloat, which according to the rules of the 
Navy, would have been otherwise requisite to qualify 
him for a step in his profession. He has thus been 
promoted in the most gracious manner, without 
delay ; and a munificent individual (Robert Holford, 
Esq.*, of Westcliff, Isle of Wight) has remitted 100£ 
to be divided in equal shares among his boat’s crew, 
the partakers of his greatest difficulties and dangers”. 



London, Glasgow and Dublin. , In Edinburgli he has 
pursued his researches in the Museiini of the Royal"" 
College of Surgeons, the College Museum and the " 
■Museum of the Phrenological Society, which last he ; 
has visited on three successive days for the purpose - 
of weighing and measuring the skulls of different 
nations”. Tiedemami, who was born at Cassel in." 
1781 and died in, 1861 at the age of seventy -nine 
years, was made professor of zoology, anatomy and. 
physiology at Heidelberg in 1816. 


Societies and Academies 

Paris 

Academy of Sciences, August 26 {CM., 201, 461-476), 
Mabcel Delepine : The work of the late Antoine 
Nicolas Giintz. Pierbe de Vanssay : Drawing the 
azimuth line on a Mercator projection. S, Carrus : 
The successive evoiutes of a skew curve. Arnaub 
Dbnjoy : Groups of homographic substitutions. 
Raphael Salem : Th.e generalisation of certain 
lemmas of Van der Corptit and applications to 
trigonometrical series. M'Aiieu.s Francis : The 
electrolytic method of preparing thin deposits ofUaOs. 
Starting with a salt of uranium not cartdiilly purified, 
other radioactive substances dcpo.sit first during 
electrolysis and a satisfactory deposit of uranium 
oxide cannot be obtained. LtruoMiR Dontt'-hefe and 
Charles Kayser : The signification of respiratory 
coefficients below 0*7 in certain jKBciiothenns. 


Lyell and Mantell 

Shortly after his return home from his tour in 
France, Switzerland and Germany, Lyell on October 
14, 1835, wrote from London to Dr. Gideon Mantell 
at Brighton giving him an account of some of his 
geological excursions. In the course of his letter, he 
said : “I entered Switzerland by Porrentrui, and 
there I had Thurmann for my guide, who gave me 
in a short time a beautiful insight into the structure 
of the Jura . . . and I was glad to verify his observa- 
tions in the field, and to see his beautiful collection 
of Jurassic shells, and his attempt to assimilate the 
oolitic series and their fossils of the Swiss Jura with 
our English oolitic groups. I afterwards had a work 
in another part of the Jura with some geologists at 
Neuchatel, where the chalk, as it appears to me by 
its fossils, fills the bottom of the valleys of the Jura 
limestone. I next had a work with Studer at Berne, 
and then had a work of about six weeks in that 
part of the Swiss Aljjs which is called the Bernese 
Oberland. . . . People seem to be in high spirits 
here on the success of the Dublin meeting. Agassiz 
looks in good health, and is satisfied with the gi’eat 
progress he has made, and looks forward with great 
pleasure to a first visit to Brighton. . . . I have 
loeen writing this by candle-light after the labours of 
the day, and as you know my eyes of old, you will 
excuse its not being in my own handwriting. . . 

Prof. Tiedemann in Edinburgh 


September 2 (O./L, 201, 477-492). , Henry 

Gaxjlt and Matus Cog- an : Form I tropic ester. 
This is produced by the eondcnsatioii of formyl- 
phenylacetic ester with formaldeliyde. Francois 
D uPRii la Tour : Poljmorphisin in the series of 
the normal fatty diacids. Jacques de Lapparent; 
An essential constituent of fullers earth. Henbi 
Longchambon : The essential iiiineralogieal con- 
stituents of clays, and especially of fullers earth. 
Andr:^ Cailleux : Traces of important interglacial 
aerial action in Poland. Georges Bourguignon; 
Chronaxy in voluntary movement and in ]Riin in 
normal man. Static chronaxy and dynamic chronaxy. 
Mme. Isabela Potop : Rtrsearc]u\s on the aciihsolubie 
phosphorus, the mineral phosphorus ami tlu* ultra- 
filtrable phosphorus of tlu* blood. 

September 9 {CM., 201, 4!)3-r)08). The* president 
amiounced the death of Leon Fkedekk’q, Gorre- 
spo?idant for the Section of Medicable and Surgery. 
Paltl Lievy : The law of large nuinliers fur t*oimi*cted 
variables. G , Pfeiffer : A spccdal met hue I of iiit(\gra- 
tion of complete systems of linear ]>arrial diffc^rential 
equations of the first order of an an known function. 
Arnaud Denjoy^ ; The geometry of iiomographic 
groups. Andre Briot and Boms Vodar : The 
absorption spectra in the ultra-violet of gaseous, 
dissolved or liquid ammonia. , Pierre Donzeilgt and 
Maurice Chain : The Raman spectra of substances 
with two benzene nuclei. The substances examined 
included diphenyl and compoiiiids of the type 
.OeHs.X.CaHs, where X was CH.,, O, S, Se, CH(OH) or 
Hg. ■ Mllb. Berthe Biecheler : The existence of a 


Qn October 17, 1835, quoting from the Scotsman, 
The Times said: “The celebrated Professor Tiede- 
mann of Heidelberg has been in Edinburgh for some 
days. He is collecting materials for a work on the 
comparative anatomy of the brain and has visited 


.chromatic cyciosis in the peridineans. Joseph KahN 
and Mme. : Lubov Chekoun : The disengagement of 
ammonia; by the brain, following a state of natural 
stimulation. 


NATURE 


617 


OcroBER. 12, 19S5 

Amsterdam 

Royal Academy of Sciemces (Pfoc,, 38, ISTo. 7, Septem- 
ber 1935). C. U. A^bieins ICapi»ebs : Stability 
and -variability^ of Cenfeal and I^alseo -Asiatic index 
maxima and some r*e]n,^rk:s on the Greenland 
Eskimo. G. VAi? Ite3ison, Jr. and J. Goumoit : 
A few remarks on. fclie iodine -amylum reaction. 
Discussion of the n^tiiTe of the blue complex and 
observations of the temperature of gelatinisation 
of sbarcli in the preseoce of iodline and potassmm 
iodide, separately and together. A relatively 
large rise of the gelatimisation temperature was 
observed, in tHe last ca^se. J. A. Schoutek and J. 
Haantjes : Dn goaeral conformal geometry in pro- 
jective treatinent. A. A_, NijilantI) : Mean light 
curves of long period variables. (24) R. Lacertae. 
Tile light of this star vaiies with a period of 299 days 
and an amplitude of 5*07 naagnitodes. H. R.. Kruyt 
. and H. G. jBtti?^gej,nb3Er» dh3 Jono- : Extension of the 
theory of complex eoacenvatioDL to ionic disperse 
systems. Experiments slitowing that coacervation 
(uiimixing) occurs not oimly in colloidal solutions 
but also ia supersaturated solutions of electrolytes. 
Miss A. M. E artsema amd _A. B. Blaaxjw : Shifting 
of periodicity by nre^ans of laigb. temperatures. 
Adaptation and export to the soxitbeim hemisphere 
(2), JBy keeping daffodil bulbs at 28° until the next 
spring they ears, then bee reported to the southern hemi- 
sphere to How or in Late Aiugiist. J. H. Gisole : A 
demonstration ex:perim©nt eonceirning the use of a 
Liimmer plate . Shows the resolving p ower is markedly 
dependent on the direction of polarisation of the 
incident light, being greatest when the electric vector 
is parallel to the plane of tlie plafce. A. Elliott : A 
note on the |3 bands of boron iriLonoxide. Data on 
the magnitude of the spin doubling in these bands, 
the existence of wliicii hiad been questioned by 
Punke and Simons. V" . Olavagcy : On conformal 
geometry (2). J^pplic^tions particularly to the 
problem of the affine normals. C. S. Meyer : In- 
tegral expressions for Lomanel and Struve functions 
(2 ) . J. W. A. VAN Kol : Correction of some numbers 
of biquadratic space- curves, of the first kind. There 
are 540 curves wliieh rnieet four given straight 
lines. F*. W. Weistt ; Coleopbile growth as affected 
by auxin, agiug and food. Experiments on the 
function of aoxin. in which the auxin content is 
artificially increased, E. Frby: Experimental 
re.searches on the nucleoLS basalis opticus in the por- 
poise. E!>. Fre^ : The miiel ous hasalis opticus of the 
porpoise, d. EuRoa:sir : Oo. the nucleus magno- 
cellar is peri vert trie ularis in reptiles and birds, H. G. 
BiiNG-ENnEiLG OE J” ONO Rud J". BoN"NE,R : Phosphatide 
autoeomplex coacervutes as ionic systems and their 
relation to tho protoplasimic membrane. Suggests 
that the special properties of the protoplasmic 
meunbraiiG ckpencl upon one or more double layers 
of oriented pliesphabide ious similar to the double 
films of the phosphatide an, to -complex coacervate. 

CaprTTow'N 

Royal Society of South Africa, J”iily 17. A. J. H. 
Goodvtist : Ibccent changes in terminology in 
European pxeh-istory* '□Ch& term Clacton has been 
introduced in Europe to cover a flake culture which 
divides the Chellean aned Acheiilejan. When Gabriel 
de Mortilleb first organised the prehistoric period of 
France into a single chTon ological scheme, the site 
at Le Moustier shelter was ma-de the type site of a 
major period. Later work by Commont on the 


gravels of the Somme River necesgsitated the intro- 
duction of the term Levallois to cover part of the 
complex present at Le Moiistier. Recent work by 
Dr. Ami at Combe Capelle, and by Henri Martin at 
La Quina have rendered a further analysis necessary. 
As a result, the Le Moiistier site is now regarded as 
presenting three cultural themes, which here mingle : 
the Levallois, the true Moiistier iaii, and the Acheiilean 
tradition. Afterwards Peyrony, Breuil and others 
have shown these themes in their earlier forms, and 
terms have been applied to cover these developments. 


Forthcoming Events 

{Meetings marhed with an asterisk are open to the public,'} 
Sunday^ October 13 

British Museum (Matural History), at 3 and 4.30.— 
Dr. Susan Finnegan: “Spiders”.*^ 

Monday;, October 14 

British Museum (Natural History), at 11.30. — Capt. 

Guy Dollman : '‘Egg-Laying Mammals”.* 

University op Leeds, at 5.15. — E. O. G. Turville-Petre : 
“Iceland”.* 

Tuesday, October 15 

University College, London, at 3. — Prof. B. Ashmole : 
“Greek Sculpture”.* 

King’s College, London, at 5.30.— A. Ramsay Moon : 
“Electric Welding as Applied to Structural Work” 
(succeeding lectures on October 22 and 29).* 

Gresham College, at 6. — A. R. Hinks : “Our Sun’s 
Neighbours” (Gx'esham Lectures on Astronomy. Suc- 
ceeding lectures on October 16, 17 and 18).* 

British Institute op Philosophy, at 8.15. — (in Univer- 
sity College, Gmver Street, W.C.l). — The Right Hon. 
Sir Herbert Samuel: “New Science and Old Philo- 
sophy”. (Presidential Address.) 

Wednesday, October 16 

Society op Glass Technology, at 2. — (at the University 
of Sheffield). B. P. Budding : Presidential Address. 

Thursday, October 17 

British Institute of Radiology, at 8. — -(in the Reid- 
Knox Hall). — L. A, Row^den : “Looking Backward and 
Looking Forward” (Presidential Address). 

Royal Society op Tropical Medicine and Hygiene, 
at 8.15.- — Sir x^rthur Bagshaw^e ; Presidential Address. 

Friday, October 18 

Royal Asiatic Society, at 4.15. — Prof. John Garstang : 
“Further Discoveries at Jericho”. 

North East Coast Institution of Engineers and 
Shipbuilders, at 6. — Dr. John T. Batey : Presidential 
Address. 
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British Medical ilssociation. Family Meals and Catering. Pp. 27+3 
plates. (London : British Medical Association.) 6<f,. 

Spanish Influence on the Progress of Medical Science : with an 
Account of the Wellcome Research Institution and the Affiliated 
Research Laboratories and Museums founded by Sir Henry Wellcome. 
Commemorating the Tenth International Congress of the History of 
Medicine, held at Madrid, 1935. Pp. 121. (London : Wellcome 
Research Institution.) 

Transactions of the Royal Society of Edinburgli. Vol. 58, Part, 2, 
No. 19 : The Ifemale Reproductive System in the Guinea-Pig ; Intra- 
vitam Staining, Fat Production, Influence of Hormones. By Dr. 
Thomas Nicol. Pp. 449-486+6 plates. (Edinburgh: Robert Grant 
and Son ; London : Williams and Norgate, Ltd.). 8s. Qd. 
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llothamsted Conferences. 20 : The Cause and Control of Swaraaing 
in Bees. Contrilbiitions by Brother Adam, Miss A. B. Betts, C, T*. 
Clay, W, Hamilton, I>. Morland, W. H. J. Prior, B. E. Snelgroye. 
Pp. 31. (Harpenden : Rothamsted Experimental Station.) Is. 6a. 

Annals of the Cape Observatory, Vol. 14, Part 1 : Stellar Parallaxes 
(1st Series) determined in the Years 1926-1930 with the Victona 
Telescope of the Royal Observatory, Cape of Good Hope, under the 
direction of Br. H. Spencer .Tones ; completed for publication imder 
the direction of Br. J. Jackson. Pp. xvii+119. (London: H.M. 
Stationery Office.) 12s‘. net. „ . . , , « . * 

Memoirs of the Cotton Research Station, Trinidad. Senes A : 
Genetics. No. 11 : Chromosome Numbers in the Malvace®, 1* By 
A. Skovsted. Pp, 263-296. (London : Empire Cotton Growing Cor- 
poration.) ' 2s. M, . , . , .v. \ 

Annual Report of the Birector of the Meteorological Office, presented 
by the Meteorological Committee to the Air Coimcil, for the Year 
ended March 81, 1935. (M.0,388.) Pp.47. (London: H.M. Stationery 
Office.) 9d, net. , _ ^ ^ l 

Bepartment of Scientific and Industrial Research. Porest Products 
Research Records, No. 1 : The Testing of Timbers at the Forest 
Products Research Laboratory. Pp. ii-b8. 6(?. net. Forest Products 
Research Records, No. 2 (Timber Mechanics Series, No. 1) : Strength 
Tests of Structural Timbers. Part 1 : General Principles mth Bata 
on Redwood from Gefie and Archangel. By C, J. Chaplin and J. 
Latham. Pp. ii-flO. 6<f. net. (London: H.M. Stationery OfficeO 
Potato Marketing Board. Miscellaneous Publications, No. 1 ; (Iffiie 
Potato as an Article of Diet. Bibliography and Notes thereon by Br. 
W. H. Archbold. Pp. 20. (London : Potato Marketing Board.) ed. 

Economic Advisory Council : Committee on Locust Control. The 
Locust Outbreak in Africa and "Western Asia in 1934. Survey prepared 
by B. P. Uvarov. Pp. 65+11 maps. (London: H.M. Stationery 
Office.) 3a.net. 

Joint Committee on Water Resources and Supplies (Session 1934- 
35.) Vol. 1 : Proceedings of the Committee, 3rd to 25th July 1935 
(inclusive), Pp. viii. 2d. net. Vol. 2 ; Minutes of Evidence (11th to 
25th July 1935, inclusive), together with an Appendix. Pp. ii+99. 3a, 
net. (London : H.M. Stationery Office.) 

Air Raid Precautions. Memorandum No. 1 : Treatment of Casualties 
and Decontamination of Personnel. (Issued by the Home Office, Air 
Raid Precautions Department.) Pp. 15. (London: H.M. Stationery 
Office.) id. net. 

Other Countries 

Department of Agriculture, Mauritius : Sugarcane Research Station. 
Bulletin No. 8 : The Maintenance of First Year Characters in New 
Sugarcane Clones. By A. Glendon Hill. Pp. 7+3 plates. (Port Louis: 
Government Printer.) 

Southern Rhodesia : Geological Survey. Bulletin No. 28 : The 
Geology of the Makaha Gold Belt, Mtoko District. By A. M. Mac- 
gregor. Pp. 47 + 1 plate. (Salisbury: Government Stationery Office.) 
Is. M. 

Transactions of the San Diego Society of Natural History. Vol. 8, 
No. 10 : The Mangrove Warbler of North-Western Mexico. By A. J. 
van Rossem. Pp. 67-68. Vol. 8, No. 11 : A New Race of Brown 
Towhee from the Inyo Region of California. By A. J. van Rossem. 
Pp. 69-72. Vol. 8, No. 12 : A New Silky Pocket Mouse from Sonora, 
Mexico. By Laurence M. Huey. Pp, 73-74. Vol. R No. 13 : A New 
Sub-species of Crotalus conjluenim, the Prairie Rattlesnake. By 
Laurence M. Klauber. Pp. 75-90 +plate 8. Vol. 8, No. 14 : New or 
Little-known Crabs from the Pacific Coast of Northern Mexico. By 
Steve A. GlasselL Pp, 91-106 +plates 9-16. Vol. 8, No. 15 : A New 
Genus and Species of Pigmy Goose from the McKittrick Pleistocene. 
By Roland Case Ross. Pp. 107-114. (San Diego, Calif. : San Diego 
Society of Natural History.) 

Indian Central Cotton Committee : Technological Laboratory. 
Technological Bulletin, Series B, No. 20 : Fibre-Maturity in relation 
to Fibre and Yarn Characteristics of Indian Cottons. By Amar Nath 
Gulati and Dr. Nazir Ahmad. Pp 31. (Bombay: Indian Central 
Cotton Committee.) 8 annas. 

Thirty-second Annual Report of the Bureau of Science, Philippine 
Islands, for the Year ending December 31, 1933. By Arthur F. Fischer. 
Pp. 95. (Manila : Bureau of Printing.) 

Brooklyn Botanic Garden Record. Vol. 24, No. 4 : Prospectus of 
Courses, Lectures and other Educational Advantages offered to 
Members and to the General Public, 1935-36. Pp. xii+ 195-228. 
(Brooklyn, N.Y. : Brooklyn Institute of Arts and Sciences.) 

^spartnient of Agriculture: Bureau of Biological Survey. 
North American Fauna, No. 54 : Alaska — Yukon Caribou. By Clans 
J. Muxie. Pp. 93+10 plates. (Washington, D.C, : Government 
Printing Office.) 20 cents. 

Report of the First Scientific Expedition to Manchoukuo imder the 
Leadership of Shigeyasu Tokunaga, Jiine-October 1933. Section 4, 
Part 2 : Gontribiitio ad cognitionem florse Manshuricse. By Takenoshin 
Nakai, Masaji Honda and Masao Kitagawa. Pp, iv+187+19 plates. 
Section 5, Division 1, Part 2 : Crustacea of Jehol. By Masuzd U%o, 
Tune Sakai and Hajime Uchida. Pp. iv+16+16+8+6+4+19pIates. 
Section 6, Part 1 ; Contribution to the Prehistoric Archseology of 
bouthem Jehol, by Ichiro Yawata ; On the Chemical Investigation of 
a Bronze Vessel unearthed in the vicinity of Pei-Piao in Chao-Yang 
Prefecture, by Tsuxumatsu Bono, Pp. ii+106+29 plates. (Tokyo : 
Waseda University.) ^ j 

^ Daily Meteorological Observations taken at St. George’s, Bermuda, 
during the Polar Year, August 1932-August 1933, Pp. 32. (Bermuda : 
Meteorological Office.) 

Observations in Nigeria during the Polar Year 
Compiled under the direction of the Surveyor-General. Pp. 
vin+9o. (Lagos: Survey Bepartment.) 

Annual Report of the Imperial (Council of Agricultural Research for 
^ ^*P*iv+lll' (Delhi: Manager of Publications.) 

J he Imperial Council of Agricultural Research. Scientific Mono- 
graph No. 6 : Tile Bombay Grasses. By Br. E, Blatter and C. McCann. 
Pp. m+ 324 +189 plates. 20.12 rupees ; 32s. 6d. Scientific Mono- 
graph No. 6 : Helminth Parasites of the Domesticated Animals in 
India. By G. B. Bhaleras. Pp. iii +365. 7.12 rupees ; 13s. Zd, (Delhi : 
Manager of Publications.) 


Ministry of Agriculture, Egypt : Technical and Scientific Servkf'. 
Bulletin No. 155 : ' Evaporation and Deterioration of Cut Cane in 
Eg^r By Arthur H. Rosenfeld. ^Pp. 26. 3 P.T. Bulletin No. 159 : 
A Mealy Bug new to Egypt (Pseudmoccm brempes^ Ckll.) on Roots of 
Phoenix sn. and its Control by the Application of Chemicals to the 
Soil ByI.HosmandDr.M.^!iaflk. Pp. 8+3 plates. 2 P.T. Bulletin 
No. 160 : Efficiency of Commercial Sod!!mi Cy.anide and Sulphuric 
Acid in liberating Hydrocyanic Acid Gas for Fumigation. By Br. M. 
Sbafik and A. A. 'Amer. Pp. 6. 2 P.T. (Cairo : Governineiit Press.) 

Union G(5od<^siquo et Geophysiquc Jritereaiionah-. Travaux de 
r Association Internationale de Geodesic. Tome 11 : Rapports natlon- 
aux sur les travaux execiit6s dans les diff^rents pays etablis k Foccasion 
de la cinquit^me Assemble gLhffiralc, Lisbonnc, 14-25 Scptembre 193.3. 
Fasc, 3. Pp. iii + 10 papers. (Paris : Association Iiiternatiomlc de 
GM<isie.) 140 francs. , . , « 

US, Bepartment of the Interior: Geological Survey. Water- 
Supply Paper 742 : Surface Water Supply of the United States, 1933. 
Part 2 : South Atlantic Slope and Eastern Gulf of Slexieo Basins. 
Pp. vii+206. 30 cents. W^ater-Supply Paper 743: Surface "Water 
Supply of the United States, 1933. Part 3 : Ohio River Basin. Pp. 
ix+357. 25 cents. Water-Supply Paper 746 : Surface Water Supply 
of the United States, 1933. Part 6 : Missouri Elver Basin. Pp. viii + 
276. 20 cents. Water-Supply Paper 750 : Surface Water Supply of 
the United States, 1933. Fart 10 : The Great Basin. Pp, v+107, 
10 cents. (Washington, D.C, : Government Printing Office.) 

U.S. Department of Agriculture : Bureau of Entomology and Plant 
Quarantine. Miscellaneous Publication No. 220 ; Direer.ory of tlie 
Bureau of Entomology and Plant Quarantine. Pp. SS. (Wasiiington, 
B.C. : Government Printing Office.) 10 cents. 

Cornell University: Agricultural Experiment Station. Bulletin 
622 : Dry Concentrates as a Partial Substitute for Whole in Calf 
Rations. By B. S. Savage and G. H. Crawford. Pp. 29. Bulletin 623 ; 
Mobility of Rural Families, 2 : Changes in Residence and in Oempa- 
tion of Sons and Daughters in Rural Families In Gent'see County, New 
York. By W. A, Anderson. Pp. 37. Bulletin 624 : investigations in 
Pruning Mature Apple Trees. By Josepli Oskamp. Pin 42. Bulletin 
625 : A Critical Study of the Methods for Measuring Oxidation- 
Reduction Potentials of Soils, with special reference to Orciiard Soils. 
By Michael Peech and L. P. Batjer. Pp, 23. Bnlletlii <126 : Soils in 
relation to Fruit Growing in New York. Part <5 : Tree Behavior on 
Important Soil Profiles in the Williamson-Marion Area, Wayne County. 
By Joseph Oskamp. Pp. 29. Bulletin 627 : Soils in relation to Fruit 
Growing in New York. Part 7 : Tree Beliavior on Important Soil 
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Columbia and Dutchess Counties. By L. P. Batjtu' and Joseph Oskamp. 
Pp. 30. Bulletin 631 : Interests, Activities and Proideins of Rural 
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Willis Kerns. Pp. 43. Builetin 632 : Greenspv<nifcing Seed Potatoes. 
By E. V. Hardenburg. Pp. 29. Memoir 173 : Biology of the Midge 
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William 0. Sadler. Pp. 25. Memoir 175 : Effect of Tcrnpeinature on 
Pollen Germination and Tube Growth in the Tomato, By Ora Smith 
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Madsen, C. M. McCay and L. A. Maynard ; with the cooperation of 
George K. Davis and J. C. W'oodward. Pp, 53. (Ithaca, N.Y. : Cornell 
University.) 

Bulletin of the National Research Council. No. 97 : A Table of 
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^200. By Burton W. Jones. Pp, 51. 1 dollar. No. 98 ; Report of the 
Committee on Sedimentation 1932-1934. Pp. 240. 1 dollar. (Wash- 
ington, D.C. : National Academy of Sciences.) 

U.S. Department of Agriculture. Technical Bulletin No. 482 : 
Selenium Occurrence in Certain Soils in the United States, with a 
Discussion of Related Topics. By Horace G. Byers. Pp, 48. (Wash- 
ington, D.C. : Government Printing Office.^ 5 cents. 

Elihu Root Lectures of Carnegie institution of Washington on The 
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and Unpopular Science, by James R. Angell ; 'fae Nature of Progress 
in Science, by H. A. Spoehr. Pp. v + 54. (Washington, D.lh : (.^arhegio 
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(Public Works Branch.) Irrigation in India ; Review for 1933-34. 
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Preservation of Game Animals of the British Empire 


A STRAIGHT problem faces tbe rulers of 
every part of the British Empire : Is the 
wild fauna to be left to take its chance at the 
hands of a native population which has been 
accustomed to kill without restraint, and in face 
of the steady encroachments of agriculture, com- 
merce and sport, or is it to be shielded for its own 
sake and for the sake of posterity 'I And every- 
where the answer is that it must be shielded. 
Thus a second and more difficult problem is born : 
To what extent and intensity must protection be 
carried ? For it need scarcety be said (in spite of 
protection’s ultra-enthusiasts) that where a clash 
arises between wild fauna and human survival or 
progress, mankind and not its unwitting opponents 
must have the backing of the State, 

Rational legislation for the protection of wild 
animals (and the protection of the people) must, 
therefore, endeavour to arrange for preservation 
without undue multiplication where an animal is 
already on the down-grade, and for opportunities 
of destruction — falling far short, it may be hoped, 
of extinction — ^where an animal is interfering with 
the reasonable progress or comfort of humanitjA 
There are few countries in which such rational 
legislation is in force ; for even in lands of long- 
standing civilisation like our own, where conditions 
favour detailed and accurate observation, no 
biological controversies are more strenuous and 
more indeterminate than those relating to the 
economic values and the need for preservation or 
destruction of some of the commonest species. 
If that is so, how can it be hoped to plan rational 
laws ill the outlying parts of the Empire, where 
sometimes the need of immediate action seems to 
be greatest, and where at the same time the 
balanced knowledge upon which action should be 


based is least available. Tentative legislation, the 
effects of which are closely watched and which 
may be modified at the shortest notice, is the 
experimental wa}^ ; but a better way if time 
allows is to begin by makhig particular efforts to 
gather and collate aU the information bearing 
upon the wild fauna in its own relations of numbers, 
distribution and multiplication, and in its relations 
to the various activities of humanity, native and 
non-native. The latter method, with its field 
surveys and statistics, is being increasingly em- 
ployed, as every issue of the Journal of the Society 
for the Preservation of the Fauna of the Empire 
shows ; it is exemplified on the best standard in 
a report Jnst published by the Government of 
Northern Rhodesia*. The author is Capt. C. R. S. 
Pitman, game warden in. Uganda, whose annual 
reports on the game of the Protectorate make one 
of the most interesting and valuable records of 
the wild life of Africa, and who carried out the 
Northern Rhodesia survey and investigations in 
1931-32 under instructions received through the 
Secretary of State for the Colonies. 

Since the conditions in Northern Rhodesia are 
fairly representative of conditions in many countries 
in process of colonisation, the report carries 
implications of more than local significance. The 
most general of these is that game, on the whole, 
has shown a marked decrease in recent years, 
and that this decrease is progressive, in spite of 
the fact that a few species have, during the same 
period, increased enormously in numbers. Natural 
, agencies, as well as man, have contributed to the 
decrease. Capt. Pitman attributes it, in the first 

* A Beport on a Faiioal Survey of Xorthern Bhodesia, with especial 
reference to Game, Elephant Control and National Parks. Pp. xii-r 
500+xxxii + ll maps. (Livingstone, N.R. : Government Printer : 
London: Crown Agents for the Colonies, 1935.) 7s. M. net. 
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place, to the great rinderpest epidemic of thirty 
to forty years ago, which over vast areas wiped 
ont the ungulates, particularly buffalo, eland, 
iechwe, waterbiick, biishbuck, pig and warthog. 
Before the stock had had time wholly to recover, 
the Great War came along, and slaughter for the 
food of the forces again reduced it ‘'practically 
to vanishing point” in certain of the provinces. 
Prom this disaster most of the species have never 
recovered, and in their reduced numbers incessant 
harrying by natives armed with muzzle-loading 
guns (of which nearly 25,000 have been registered 
by natives) has caused a progressive decline, and 
in many localities has brought species to that 
paucity of numbers which is the forerunner of 
extinction. Pinally, the coming of the railway and 
the development of mining areas have led to the 
death of several hundred thousand herd at the 
hands of Europeans. 

The general result is that from districts here 
and there in which they were once common, 
species are disappearing : where Broken Hill now 
stands was once one of the best hunting grounds 
for the greater kudu, the rhinoceros is all but 
gone from North-Eastern Rhodesia, the blue 
wildebeest has vanished from the Awemba district, 
the Iechwe from Kawambwa, game generally from 
the Fort Rosebery District. 

Nevertheless, Northern Rhodesia still remains a 
land well-stocked. An effort to estimate the 
numbers of game animals, even though it be 
regarded as only roughly approximate, is full of 
interest. Amongst the rarer forms are the giraffe 
(300 individuals), black-faced impala (500), rhino- 
ceros (1,500), yellow-backed duiker (about 1,500), 
blue wildebeest (2,000), hippopotamus (3,000); 
while at the other end of the scale are species such 
as zebra (50,000), buffalo, roan antelope, Lichten- 
stein’s liarteheest, common duiker (all with about 
60,000 individuals), and, far and away the most 
abundant of ail, the black and red lechwes 
(Onotragus) numbering 150,000 and 250,000 re- 
spectively. The last two species make up nearly 
half the total ungulate population of about one 
million, and this, equally distributed, would 
a verage about four individuals to the square mile, 
or approximately the density of the human popula- 
tion throughout the colony. 

In this mass of varieties and of numbers, only 
some half dozen species appear to be able to stem 
the current of decline, and only three to make 
headway against it. The ability to withstand an 
almost universal tendency depends upon different 


factors in relation to these select animals and is 
of great significance from an ecological point of 
view. ThornicrofPs giraffe and Cooksoii’s wilde- 
beest owe their present numbers to the co-operatioii 
of the local native authorities in prote(3tiiig these 
last representatives of particular races, rather than 
to any natural power of resistance. The iechwe 
antelopes have been from time iiiiniemoriai. sub- 
jected to great slaughter intensified by a system 
of extensive driving. In spite of statements tn 
the contrary, Capt. Pitman states that great drives 
still take place, but yet there is no sign of falling 
numbers, and this can be attributed only to the 
enormous annual increase of the Iechwe herds. 
The tsessebe antelope (DamaUscus Imiaius), ciirioiis 
in its distribution because in Barotse it is abundant 
on the right bank of the Zambezi and completely 
absent from the left, has not only been able to 
withstand the general iniiuenees, but lias actually 
increased in numbers from hundreds to thousands 
in post- War days; and this would appear to be due, 
first, to its habit of keej)ing in small herds averaging 
20-50 individuals, and secondly to a. characteristic 
shyness (or wisdom) wliieh keeps it well out of 
range of the muzzle-loaders of tlie nati\"es. 

The other two successful species, buffalo and 
elephant, have multiplied simply because they are 
large, dangerous animals, not easily tackled with 
muzzle-loaders. In a. buffalo hunt in 1930 when, 
near the Kafiie flats, a herd was driven, according 
to custom, into a selected swamp, the toll of dead 
was 30 buffalo and 7 of their native hunters. The 
amazing rapidity^ of the increase of this destructive 
species demands a planned effort at reducing their 
numbers and maintaining a constant dicck upon 
their increase. The same may be said al>oiit the 
elephant, of whicli there are at least'. 12,000 in 
Northern Rhodesia., and whicli are beli,eved to have 
trebled in number during the past thirty years. 
Although there is no general excess, there are 
districts where the herds are rapidly lieeoming 
disturbingly large. The elephant must run no risk 
of extermination, but the cultivation and the 
works of man must also be considered. Based 
upon the rate of increase of the herds, which is 
estimated at 600 calves a year, Capt. Pitman 
suggests that control, exacting, during the first 
three years up to a total of 800 individuals, could 
be organised in such a way that the herds of 
elephants at present, roaming Northern Rhodesia 
would be shepherded into areas where there was 
the least chance of their interference with cultiva- 
tion, and where, their numbers' could be kept at 
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tiie highest level consistent with the welfare of 
the hnman population; is: of opinion that, in 
spite of the low price of ivory ; (in April 1934, the 
local African price was 6^. %d, per lb.), the control 
could be carried out by the Government with 
an excess of revenue over expenditure . 

On the much debated question of the relation- 
ship between game and the survival of the tsetse 
fly, Capt. Pitman makes no pronouncement, but 
he notes that there is a tendency for this noxious 
carrier of sleeping-sickness {Glossina morsitans) 
to be carried from infected to fly-free areas by 
mechanical transport along the roads, and as 
regards game in the fly-belts themselves his con- 
clusion is surely a sound one in the interests of 
both mankind and wild stock. ^Tn a sparingly 
populated country like Northern Rhodesia, where 
■fly’ belts predominate, precluding the possibility 


Back to 

Relativity : 

an Elementary Explanation of the Space -Time 
Relations as established by Minkowski, and a 
Discussion of Gravitational Theory based thereon. 
By Dr. P. W. Lanchester. Pp. xiv-|-222. (London : 
Constable and Co., Ltd., 1935.) 12s. net, 

T^R. LANCHESTER, usually thought of in 
connexion with aerodynamics and motor 
engineering, has been interested in the theory 
of relativity since so far back as 1908, when he 
met Minkowski soon after the well-known pro- 
nouncement that ' 'henceforth space by itself 
and time by itself will fade to mere shadows, and 
only a kind of union of the two will remain’’. 
The object of the present book is to reconstruct 
and develop the theory anew, following Minkowski 
rather than Einstein, and replacing advanced 
mathematical methods such as the tensor calculus 
by elementar}^ geometry and algebra, illustrated 
by a large number of diagrams. On several topics, 
such as the velocity of light, space curvature, 
and the expansion of the universe, Dr. Lanchester 
differs from the usual conclusions. 

Chapters i-iv, dealing with the restricted theory, 
call for little comment. In Chapter v it is argued 
that the phenomena of the pressure of light and 
the diffusion of matter by radiation compel us to 
reject the usual doctrine that the velocity of light 
in a vacuum is equal to the limiting velocity which 
can never be exceeded (that is, the c of the Lorentz 


of the natives keeping the necessary stock for 
their meat requirements, it is a duty to the 
indigenous population— in the absence of a 'fly’ 
specific — to ensure the perpetuation of an adequate 
quantity of the wild animals from a dietetic point 
of view, if for no other ; and to this end must 
native opinion be educated.” 

To strike a just balance between the various 
interests of mankind and the survival of wild 
game is no easy matter, and while regulations 
regarding game licences and the control of game 
in general, by protection or limited destruction, 
are essential and helpful, the safety of wild animals 
in the future is bound up with the establishment 
and efficient policing of game reserves and national 
sanctuaries in regions of sparse population, where 
the promise of native interference is slightest and 
of permanency greatest. J. R. 


formulae). Chapters vi~viii are described as an 
attempt to deal with gravitation on the basis of 
Minkowski’s work. Planetary motion is treated by 
combining the Newtonian law of attraction with 
the FitzGerald contraction. The displacement 
of the Fraunhofer lines is deduced from the 
assumption that the time-rate of the 'solar chrono- 
meter’ corresponds to that of an imaginary 
planet just skimming the sun’s surface. This 
assumption gives half of Einstein’s result. All 
that is claimed for this treatment of gravitation 
is that it gives results of the right kind and the 
right order of magnitude without making use 
of more than the most elementar^^ algebraic 
expressions. It is acknowledged that space 
and time are dealt with separately, instead 
of together, and that the exposition lacks 
finality. 

Chapters ix and x discuss some difficulties 
concerning the propagation of gravitation and 
the irregularities in the earth’s rotation. In 
Chapter xii, the author disagrees with Einstein’s 
principle of equivalence, which is considered as 
difficult to reconcile with the relativity theory of 
gravitation. It is suggested that the principle 
should be regarded as "no more than a scaffolding 
or temporary support, made use of by Einstein 
in the erection of his edifice, ultimately to be 
discarded”. Chapters xi and xiii attack the 
theories of the expansion of universe and 
general space -curvature. It is inted out that 
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the apparent regression of the nebulae may be 
interpreted, as a progressive diminution in the 
velocity of light. The author considers that 'In 
the present state of knowledge he can find no 
reason or even excuse for postulating spherical 
space or any other of the imaginary forms pro- 
posed”. Those who do so “are hke those who in 
past times spent no less ingenuity in devising 


Systematic 

Dr. H. G. Bronns Klassen und Ordnungen des 
Tier-Reich wissenschaftlich dargestellt in Wort 
und Bild 

(1) Band 5 : Arthropoda. Abt. 4 : Arachnoidea 
und kleinere ihnen nahegestellte Arthropoden- 
gruppen. Buch 4 : Solifuga, Palpigrada. Bear- 
beitet von G. Fr. Rbewer. Lief. 1. Pp. 160. Lief. 
2. Pp. 161-320. Lief. 3. Pp, 321-480. Lief. 4. 
Pp. 481-608. Lief. 5 (Schlusslieferung des 4 
Buches). Pp. iv +609-725. Lief. 1-5, 76.40 gold 
marks. 

(2) Band 4 : Vermes. Abt. 2 : Aschelminthen. 

Buch 1: Botatorien, Gastrotrichen und Kino- 
rhynchen. Bearbeitet von A. Remane. Lief. 2 
(Rotatorien). Pp. 161-288. 16.80 gold marks. 

Lief. 3 (Rotatorien). Pp. 289-448. 18.80 gold 

marks. Lief . 4 (Rotatorien). Pp. 449-576. 16.80 
gold marks. 

(3) Band 3 : Moliusca. Abt. 3 : Bivalvia. Bear- 
beitet von P. Haas. Lief. 4. Pp. 385-544 und 
Nachtrag zum Schriftenverzeichnis. 23 gold 
marks. 

(4) Band 3: Moliusca (Weichtiere), Abt. 2 : 
Gastropoda. Buch 3 : Opisthobranchia. Bear- 
beitet von H.Hofimann, Lief. 1. Pp. 152. 18.80 
gold marks. 

(Leipzig : Akademische Verlagsgesellschaft m .b .H . , 

; ,1932-1934.) 

(1) TIST a monograph of 637 pages Prof. C. Fr. 

Boewer has assembled the information 
available in the literature on the Solifuga and has 
revised and extended this in the light of his 
observations on more than 2,500 specimens. The 
diagnosis of the order, a very brief history and a 
list of nearly 400 papers on Solifuga precede the 
account of the organisation, in which the external 
features are described in great detail, including 
the remarkable organs termed malleoli, situated 
on the coxa and the two proximal trochanters of 
the fourth leg, the function of which is still un- 
determined. The description of the internal organs 
occupies about fifty pages and is followed by a 


mechanicalmodels of a .hypothetical all-pervading 
medium which according to present-day philosophy 
has no existence”. ...... ,,‘Tt may be that some day 

we shall wake, as from a dream , to find that things 
are not so different from what they seem after 
all.” 

The book concludes with twelve appendixes and 

an index. ' H- P. 


Zoology 

short account of the embryonic and post -embryonic | 

development and by an interesting chapter of 
fifteen pages on the biology of Solifuga . 

More than half the work (350 pp.) is devoted | 
to the systematics of the order, which is sulxlivided 
into ten families and 138 genera, many of whit‘h 
are new. The distribution of the families is shown 
on a series of outline maps. A di.scussion of the 
phylogeny concludes by quoting Kiistnm'’s sum- 
mary that, if the ancestral arachnid were Limuliis- 
like, the scorpion is the oldest arac‘hnid, but if 
the arachnids arose in the Traclieafa the Solifuga 
must be regarded as the most primitive. A diagram 
is given showing the relations of tlie fa-inilies to ! 
the Rhagodidae — ^regarded as the most primitive ; 
family. 

The order, Palpigrada, the first representative 
of which was discovered by Grass! fifty years ago, J * 
contains small, even minute., forms which vary in 
length from 0-8 mm. to 2*8 mm. The biblio- 
graphy on this order consists of only about thirty 
papers. The external characters and the internal 
anatomy, of which the principal fea. tores are iairly | 
well known, are described, but the embryonic 
development has not been investigatcxl aud little 
is known of the post-eml)ryonic growth. Idle ibod f 
is believed to consist of tlie contents of the eggs of I! 
Japyx, Campodea and Pauroptis. The order has j 
only the one family (Kmiieniidae) established by i' 
Grassi, which contains four genera and Iwenty 
species. The Palpigrada are regarded a.s standing 
with the Solifuga, at the base of the arachnid stem, i| 
and the former present a greater number of archaic 
characters. 

The volume has a general and a systematic 
index, and is well provided mth dieiiotoinous keys 
and with illustrations in line to demonstrate . the 
principal systematic and structural features. 

(2) These three parts on' the Rotifera conform 
.in method. of treatment and in excellence of illus- 
tration to the high .standard of the first part (see 
Nature, 129,: 743 1932). In the present parts the : 
account of the anatomy of rotifers is completed 
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and particular attention may directed, to the 
sections on the alimentary, canal including .the 
mastax, on the muscles, with some useful schematic 
figures, on the protonephridia and on the repro- 
ductive organs. The development is carefully 
considered. The classification used is a modification 
of that proposed in 1899 by Wesenberg-Lund ; 
there are three orders— Seisonidea, Bdelloidea and 
Monogononta, the last of which is divided into 
three suborders— Ploima, Flosculariacea and Collo- 
thecacea. The systematic consideration of the 
genera follows. We look forward to the completion 
of this well-balanced account of an unusually 
interesting group of animals. 

(3) The fourth part of the work on the Bivalvia 
is devoted to the further consideration of the shell 
and of pearls. The methods for distinguishing 
ordinary and culture pearls are described ; for 
example, by examination under different forms of 
illumination and in a magnetic field, by their 
specific gravities and by investigation of the 
nucleus after boring halfway through the pearl. 


G ; 

Ancient Ga2;a^ 4: Tell el Ajjul 
By Sir Flinders Petrie. Pp. vii+21+70 plates. 
(London : British School of Archseology in Egypt ; 
Bernard Quaritch, Ltd., 1934.) 50^. 

TN this volume Sir Flinders Petrie, following his 
^ usual and admirable practice of publishing 
the report on his work in the field with a minimum 
of delay, has given subscribers to the British School 
of Archaeology in Egypt and archaeologists in 
general a fully illustrated account of the material 
obtained by the expedition to Gaza (Tell el Ajjul) in 
1933-34. This season, the fourth spent on that site, 
was devoted to clearing about five acres of the Tell 
down to native rock, further work on the cemetery, 
and to drawing objects and preparing plans. 

The area selected for excavation presented 
unexpected difficulties. Not only was it found to 
have suffered much from denudation, but also 
it had been used as a cemetery in the Hyksos 
period and for later burials. Further, the old land 
surface had been deeply cut by denudation before 
settlement began. Dating proved a complex 
matter, and so shallow were the deposits and in 
such separate patches that no continuity of strati- 
fication could be fixed. Dating by pottery, 
therefore, had to serve in linking up the area with 
palace levels. The most continuous course of stone 
basing of the walls is to be accepted as 'hepresent- 


An interesting historical account of the culture of 
pearls follows. The author then proceeds to the 
description of the changes of the form of the shell 
during growth, the effect of the three-dimensional 
growth on the closing mechanism and the influence 
of varying conditions on shell-form, that is, the 
plasticity of the shell. A useful account is given 
of the variations in dimensions, weight, sculpture 
and periostracum of the shell and of the con- 
vergence in shell-form in different genera ; for 
example, the shell-form characteristic of Mytilm 
is found in other genera, as in certain TTndacna 
and in Driesema. The work concludes with an 
additional list of nearly 900 titles of works on 
bivalves. 

(4) The first part of the new volume on Opistho- 
branchia, with the exception of a definition, a 
concise statement of the principal external and in- 
ternal features and an outline of the classification, 
is devoted to a bibliography extending to 150 pages 
and containing references to more than 3,000 works 
on this order of molluscs. 


2 a 

ing the kind of civilization acquired during the 
xvth dynasty rule in Egypt’’. 

What is perhaps the most remarkable feature 
of the season’s results is the quantity of jewellery — 
gold, silver or electrum — recovered, not only in 
graves, but also in three hoards, evidently from their 
character old metal intended for melting up, which 
reflects the wanderings of a Syrian metal trader. 

Two hundred and twenty weights were recorded, 
of which one third were surface finds. These bring 
the total of weights found at Gaza up to 448. The 
standards represented are Palestine, Babylonia, the 
West, Egypt, Syria, Persia, Phcenicia and an inter- 
national gold beqa. The percentages of the stand- 
ards indicate that Syria, with Persia and Babylonia, 
were far more influent ial in trade than Egypt. The 
small size of the weights is also remarkable. 

Sir Flinders concludes his report with some 
general reflections evoked by the conclusion of his 
activities at Ajjul owing to the change in the 
conditions of excavation imposed by the Antiquities 
Department. In consequence, the work of the 
School has now been transferred to Syria. In 
summarising the work that has been accomplished 
in eight seasons, he points out that these years 
have been more fruitful for the history of Egypt 
than any he has spent in the field, with the ex- 
ception of those of the Naqada and Badari dis- 
coveries. Two dark ages of Egypt have been 



624 


NATURE 


October 19, 1935 


explained by the invasion of people from the 
Caspian basin— the highly developed rock-workers 
of the seventh and eighth dynasties and the rude 
horsemen of the fifteenth and sixteenth dynasties. 
In the history of Palestine, instead of vague bronze 
and iron ages, dating has now been stabilised by 
scales of Egyptian dating and earlier sequence dates. 

Further, it is pointed out, Gaza has revealed 
the more advanced work of a higher civilisation 
wbich was imported from foreign lands lying to 
the north. It has now become one of the problems 


of archffiology in the Nearer East to investigate J 
this unknown civilisation. The jewellery, of forms t 
without parallel, imported to Gaza before 2000 b.c., 
invites further research. So Sir Flinders with 
indomitable spirit takes up the challenge and 
transfers his activities to Syria in the hope that 
he may be the pioneer in discovery here, as he 
has been elsewhere, and bring to light the origin 
of these previously unknown forms in what, he 
hopes, may prove to be the greatest culture of 
those ages. > 




Progress in En2;yme Study 


Ergebnisse der Ensymforschung 

Herausgegeben von I’. F. ISTord und R. Weiden- 
hagen. Band 4. Pp. xiiH-39L (Leipzig : Akadem- 
ische Verlagsgesellschaft m.b.H., 1935.) 31 gold 
marks. 

T he subjects chosen for critical discussion in 
this, the fourth annual issue of ‘enzyme 
progress’, relate to more diiScult and obscure 
sections of the field : it is perhaps all the more 
valuable to have them monographed. 

As before, the contributors are from laboratories 
in many countries, and the contributions in three 
languages. T. Bersin of Marburg -writes on thio- 
compounds and enzymes, to which attention has 
been particularly directed as the result of the 
work on the tripeptide, glutathione, which has the 
grouping — CH^SH in a side- chain, and takes part 
in a reversible biological oxidation-reduction 
system. There is evidence that the ferment 
papain is only active when it contains an SH 
group, and the same is true of urease. The relation 
of glutathione to the activity of several other 
enzymes is discussed. 

That activation and inhibition of certain 
enzymes is brought about by definite chemical 
compounds is well known. In particular, activity 
is affected by hydrogen ion concentration ; oxida- 
tion-reduction potentials also seem to play a part. 
The existing knowledge of this subject for a 
number of specific enzymes is summarised by H. 
Tauber of New York. 

The discussion as to the intermediate stages 
during the biological degradation of sugar is con- 
tinued by 0. Meyerhof of Heidelberg in regard to 
the formation both of lactic acid and alcohol 
respectively as end products. In both cases, sugar 
phosphoric acids appear in the early stages : the 
scheme of Embden seems to be finding general 
acceptance. 


Information of a niorc^, exact <*haraeter is ac- 
cumulating in regard to the fermentation of the 
sugars by various bacteria which leads, in certain 
examples, to such products as proj>ionie or butyric 
acids, to butyl alcohol or to methane. This section 
is written by A. J. Kiuyver of Delft, who has 
managed to condense a good deal of information 
into some forty pages. 

Somewhat novel is a contribution from Hungary 
by Bodmar and Barta on tlie enzymes of the ' 
tobacco leaf and the biochemical changes during 
the drying and 'fermentation of tobacco. This is-' 
essentially an operation wlficli should be under 
biochemical control, and its fuller understanding 
will undoubtedly be of interest to what is largely 
an empirical industry. 

A second section of industrial application is 
that by Albert Hesse of Municli on enzymes in 
the bakery, in which the new^er work is elaborated. 
The differences in the wdieat flours of the ^-arious 
countries and the variations in tlie national 
requirements in regard to the naiurc* of i.lie loaf 
make international comparisons and <ledu(‘tions 
in tins subject impossible. l.h iking is another 
example of an industry which is still largely 
empirical, and so has much to learn from bio- 
chemical science. 

The only section in French is b}" Maurice Beau 
of Paris ; it deals with rennet and the coagulation 
of milk. Considering its importanee, milk has 
been much neglected by, the .biochemist,, and 
there is all to learn about its proteins and minor 
components. The work is, of course, of extreme 
difficulty both experimentally and in , regard to 
■ its 'ffiterpretation. One phase of, it, that of lacto- 
fiavin — ^which is .possibly vitamin Bg— is elaborated 
here by Wagner- Jaure-gg, .of Heidelberg, Avho has 
been associated with Kuhn in much of Ms most 
"brilliant work ,, in: This subject. This has enabled 
both the determination of the constitution of 
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lactoflavin and tlie synthesis of what is probably 
a stereoisomeric coloTiring matter from Z-arabinose. 

The final section, contributed from Princeton 
by E. Newton Harvey, deals with a novel subject, 
namely luciferase, which is an enzyme concerned 
in the luminescence of living organisms. 

The editors and authors are once more to be 
congratulated on the production of a volume 
which will be found both stimulating and helpful 
to all workers in these particular fields of inquiry. 

E. E, A. 


An Introduction to Structural Theory and Design : 
Theory ; 

By Prof. H. Sutherland and Prof. H. L. Bowman. 
Second edition. Pp. xi + 318. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1935.) 175. 6d. net. 

Singe its original publication about five years ago, 
this work has proved itself a very valuable intro- 
duction to the basic conceptions and principles of 
structural theory as related to trusses, rigid frames 
and space frameworks, and has asserted itself as a 
trustworthy book of reference. In preparing the 
second edition, the authors have taken this oppor- 
tunity to effect some revision, particularly in en- 
larging the section on moment distribution and in 
adding one on the column analogy for rigid frame 
analysis. 

On the whole, however, the book follows the same 
lines as its predecessor in treating, very conscientiously 
and with a wise insistence on the value of simple 
proofs and direct solutions, the stress analysis of the 
wide range of structures included in its purview. It 
is particularly rich in the explanations given of the 
numerous direct and indirect methods of analysis 
which are available and, while its purpose is to inter- 
pret as fully as possible the introductory theory of 
structures, this is illustrated by numerous worked 
examples showing how, in practice, the actual 
processes, be they graphical or analytical, are carried 
out. With the many further problems suggested for 
analysis, the work could be used to great advantage 
for class or private study. At the same time, the 
clear-cut subdivision of the matter, the finality with 
which each method is treated and the practical outlook 
of the authors make it within its limits an eminently 
useful book for those professionally engaged in 
structural work. J. A. C.: ' 

Electrical Water Heatingj with Special Reference 
to the Domestic Storage Heater 
By D. J. Bolton, Philip C. Honey and N. S. Richard-' 
son. Pp. viiid-192. (London : Chapman and Hall, 
Ltd., 1935.) 75. 6d. net. 

This book deals with both the scientific and the 
commercial aspects of electrical water heating. It 
naturally falls into three main divisions : the first 
one is concerned with the construction of domestic 
storage heaters of various types, and the method of 
fixing and fitting them in the house ; the second with 


the hot water systems at present in oidinary domestic 
use ; and the last with the supply and consumption 
of electricity commercially. 

There is a good description of the control of the 
temperature of electric heaters by the bi-metallic 
t 3 q)e of thermostat. In this, the differential expansion 
of invar and brass is employed to give the necessary 
change of length, and the method of enclosing such 
thermo -regulators in the cylindrical water-storage 
tanks is discussed in considerable detail. Various 
methods of grafting such an electrical system on to 
the existing hot-water circuit of the house are also 
included, and the several factors which affect the 
price of electricity as sold to the consumer are set 
out clearly. This book should prove of service to 
electrical engineers who are concerned with the 
problem of water heating, as well as to architects 
who are preparing to design the houses of the future. 

Die Har^es 

die botanischen imd chemischen Grundlagen unserer 
Kenntnisse fiber die Bildung, die Entwicklung und 
die Zusammensetzung der pfianzlichen Exkrete. 
Bearbeitet von A. Tschirch und Erich Stock. Dritte 
umgearheitete Auflage von A. Tschirch : Die Harze 
imd die Harzbehalter, Band 2, Halfte 1. Pp. xii 4*471. 
(Berlin: Gebruder Borntraeger, 1935.) 48 gold 

marks. 

We have already noticed (March 31, 1934, p. 478) 
the first portion of this monumental work, which 
dealt in general with the resins. There has now been 
issued the first half of the special part describing in 
detail the individual resins. Those chosen are classified 
as the ester or benzoic resins, commonly termed 
balsams, and the bitter resins such as m 3 nTh, elemi, 
etc. The information, covering a very great deal 
besides botany and chemistry, is of the fullest, and 
there are copious illustrations, both botanical and 
otherwise, including pictures of the original packages 
in which the resins are shipped as well as maps. We 
know of no other similar subject which has been 
monographed so exhaustively. 

Der Chemie-Ingenieur : 

ein Handbuch der physikalischen Arbeitsmethoden 
in chemischen und verwandten Industriebetrieben 
Herausgegeben von A. Eucken und M. Jakob. 
Generalregister fur Band 1-2. Pp. ii4-99. (Leipzig . 
Akademische Verlagsgesellschaft m.b.H., 1935.) 8.80 
gold marks. 

This small volume, which is uniform in. type and 
binding with the eight parts of “Der Chemie In- 
genieur’% consists of a general elassificatioii of the 
subjects treated in these books and provides a rapid 
means of discovering iti which part a particular 
detail of the general subject is discussed. It thus 
prevents one having to examine the tables of contents 
at the end of each part until that part in which is 
the particular section of the subject required is 
found. The general index will therefore greatly 
facilitate reference to the contents of these eight 
books, and the authors are to b© congratulated on 
completing their labours in such a thorough manner. 
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Polymerisation and Condensation Reactions 


A t the meeting of the Faraday Society held 
‘ on September 26-28 at Cambridge under 
the presidency of Mr. W. Rintoul, the subject 

of polymerisation and condensation reactions was 
discussed. 

The technical development of the manufacture 
of the group of substances known as plastics, 
resins and moulding powders is now attaining large 
dimensions, and it occurred to the Colloid Committee 
of the Taraday Society that academic interest in 
^ these substances might be stimulated by such a 
meeting. In this it was not mistaken. Whilst 
the Faraday discussions have always been some- 
what international in character, this meeting 
was favoured by the attendance of an unusual 
number of both members and visitors who came 
from overseas. 

We are indebted in the first instance to 
Staudinger for emphasising the now generally 
accepted view that the polymers and condensates 
must be regarded as constituted of macromolecules 
formed by the polymerisation or condensation of 
single units. Both the physical and chemical 
properties of the finished materials should be 
capable of interpretation on this basis. 

We now recognise three different types of 
maeromolecules : the linear, which can be written 
A{A)^A or (AB)^ ; the large ring or closed type ; 
and the cross-linked variety. This latter in its 
simplest form, might be regarded as a system of 
linear maeromolecules linked together by cross- 
linkages like the rungs on a ladder, and in its 
most complex state as a crystal like silica. 

Amongst a number of important and interest- 
ing topics three attracted most attention : the 
mechanism of growth of the large molecules from 
the small ones ; the information yielded by X-ray 
examination of the substances, especially when 
stressed ; and the relationship between the 
meohaiiical and physical properties on one hand, 
and on the other the chemical structure of the 
material. 

The discussion made it clear that there must be 
a number of different mechanisms by which 
maeromolecules can be formed. For example, in 
the formation of a macromolecular ester from a 
dibasic acid and a dihydric alcohol, the chemical 
reaction involved, namely, the esterification pro- 
cess, would appear to be energetically identical 
both for eominencing and for propagation of the 
chain. On the other hand, in the polymerisation 
of a substance like styrene, the energetics of 
commencement and propagation are widely differ- 


ent. Once the growth has been initiated by the 
formation of wdiat may be ternu^d, to borrow from 
the nomenclature of chain reactions, a reaction 
centre, the chain propagation proceeds relatively 

rapidly. 

During the, course of tiie meeting, it l>eeame 
clear that a number of new fiictors not operative 
in the ordinary gaseous chain reaction must be 
considered in the growdh of the macroinoleeule. 
For example, it is evident that in different systems 
the length of the macromolecule Is subject to wide 
variation. In the case of many olefine polymerisa- 
tion processes the mean length of the macro- 
molecule corresponds to the dimer: in the ease 
of the acrylic acid the length cun certainly exceed 
ten thousand of the mononierie units. At presc^nt, 
it is difficult to elucidate the reasoii ffu’ this wide 
variation in chain length. It seems 'possible, at 
least in the olefines, that ring (* insure to form a 
cyclic compound, which can, of cemrse, open again, 
plays an important part in r(‘1 a rding tlu‘ growth 
of the chain. In the drying oils a sterii* factor 
appears to be important ; the polymer must thus 
be regarded in its undistorte<I ffaiii <ns spherical 
rather than thread-like. Both in the polymerisa- 
tion of acetylene and in the case of formaldehyde, 
it seems certain that chain termination is brought 
about by a special type of collision of tlie growing 
end of the chain with a monomer, the terminating 
collision differing, from the propagating collision 
Doth in the energy and the iiuinl:)er of d,egrees of 
freedom involved. 

One interesting feature of, of these re- 

actions is the relatively ra])id growth of the chain 
after initiation. It seems unlikc^ly that, this 
can take place through the ordinar\^ collision 
mechanism, for the rate of diffusion of the monomer 
to the active centre at the end of tlie growing 
chain would then govern the reaction velocity ; 
the energy of activation of the control ling process 
is known to be low, of the order of 5 kgm, cal. 
The suggestion was advanced that monomeric 
molecules might be supplied to the growing end 
' of the chain by travelling alo,ng the chain. On 
this view, the process of cha.iii. growtli must be 
regarded as analogous to t,he growffli of .. crystals 
such as hydroquinone, where diffusion over the 
crystal surface plays a .large part ,iii .controlling 
the rate of reaction. 

Finally, it is well knoTO -.that a macromolecule 
such as, polystyrene can be decomposed into 
simple units by .heat, and indeed at relatively low’’ 
temperatures ; the same appears to be true for 
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the polymeric forms of formaldehyde, but many 
similar polymers are not so readily reversibly de- ' 
composed and 'require really high temperatures to 
bring about thermal destruction, from the products 
of which the monomer can be isolated. It is 
significant in this connexion that the pyrolysis of 
straight chain hydrocarbons proceeds more readily 
the'longer the chain. 

The chain-like structure of the cellobiose 
polymer cellulose and the more complicated poly- 
peptide chain found in the proteins has been con- 
firmed in a satisfactory manner by X-ray exam- 
ination. These systems are, of course, quite 
distinct from the ordinary crystal in that the 
series of parallel chains along which the com- 
position and structure are subject to repetition are 
usually so long that it is* impossible to identify 
the relatively small elementary cell as determined 
by X-ray examination with a definite number of 
macromolecules. The molecules are much longer 
than the elementary cell and the X-ray pattern 
obtained is a fibre diagram. 

A number of polymers like the polyoxy- 
methylenes exhibit a crystalline pattern ; others 
like the phenol formaldehyde complexes only give 
an amorphous pattern ; whilst a third and most 
interesting group give an amorphous pattern in 
their natural state but a crystalline pattern when 
stretched, these including rubber, polyvinyl alcohol, 
sulphur and polyethylene tetrasulphide. All these 
substances when stretched exhibit over a suitable 
range of temperature the remarkable extensibility 
shown by natural rubber. It is difficult to avoid 
the conclusion that great extensibility is associated 
with very long macromolecuies, which are suffi- 
ciently flexible and at the same time mobile under 
stress to permit of orientation in parallel threads 
by the simple application of tension. 

There are obvious difficulties to be overcome if 
this simple hypothesis be accepted as correct. On 
stretching rubber and freezing it, its fibre diagram 
and extension are both preserved ; on warming, 
both extension and fibre diagram disappear, a 
process analogous to the melting of a solid. In a 
collection of small rod-shaped molecules in the 
liquid form, thermal agitation will ensure that the 
molecules are in complete disorder ; but as the 
molecules grow longer the V an der Waals’ forces 
of cohesion increase and the tendency for bundles 
or clusters of molecules to be formed with a common 
axis of orientation increases, a phenomenon 
termed cybotaxis. We might have anticipated 
unstretched rubber to be a cybotactic fluid par 
excellence. It is possible that this is really the case, 
but that the microclusters which are themselves 
ill disorder are too small to be revealed by the 
X-rays. The thermal changes associated with the 
stretching of rubber give us a measure of the 


heat of adsorption of the polyprene chains on a 
polyprene surface. 

The most important property of macromoleoular 
polymers is that they alone amongst organic 
materials manifest to a significant degree such 
mechanical properties as strength, elasticity, 
toughness, pliability and hardness. Well oriented 
and fibrous polymers such as natural cellulose and 
silk are, weight for weight, stronger than iron. 
Synthetic polymers are not so strong as these 
natural products, and a good deal of attention 
has naturally been devoted to the problem of 
calculating the maximum tensile strength possible 
in a polymeric material and the cause of the 
relatively low values obtained. The following 
figures for the tensile strength in kgm. mm.“^ for 
various materials at 20° 0 . are interesting : 

Best spring steel 197 Iron 20 

Max 100 Glass 5 

Rubber 80 Polystyrene 4 

Silk 35 Urea formaldehyde 3 

Wool 28 Asphalt 1 X 10“^ 

Artificial silk 25 

Calculations from the form of the Morse potential 
curve show that a tensile strength of no less than 
2,000 kgm./mm.2 would be obtained for a com- 
pletely orientated and fibrous rod composed of 
a bundle of macromolecules the individual lengths 
of wdiich are equal to that of the rod. There 
seems little reason to doubt that materials 
stronger than the best steel should be capable of 
being made. 

Another interesting property peculiar to these 
polymers is their extensibility or swelling in 
various solvents. Linear or chain-like polymers 
may be prepared wffiich undergo simple solution 
in appropriate solvents. 

As the chain length of the macromolecuies 
increases, the process of molecular solution com- 
mences due to solvent imbition and swelling of 
the solid ; this is followed b}^ the formation of 
aggregates or micelles. These micelles are 

eventually dispersed to the molecular form on 
further appropriate dilution of the solution. On 
the other hand, cross-linked polymers such as 
silica or vulcanised rubber or phenol formaldehyde 
resins do not swell or disperse in solvents. 

Staudinger has prepared a most interesting 
series of products from polystyrene, exhibitiiig all 
the transition stages. Polystyrene consists of 
simple thread-like macromolecuies which will go 
into true solution in organic solvents ; the process 
of solution as we have noted being preceded by 
solvent imbition and swelling. If, however, to the 
styrene a small quantity of p -diviny Ibenzene 
be added before polymerisation, then when the 
chains are formed molecules of this material are 
incorporated in the growing chain and cross- 
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linkages come into existence by the formation of 
divinylbenzene bridges. Such a cross-linked 
system is no longer dispersible in solvents, although 
if not too many cross-linkages are formed the 
material is capable of swelling. If the ratio of 
styrene to divinylbenzene is as high as 50,000 to 1, 
the product is highly extensible but insoluble, 


Maintenance of Life in 

T he preliminary announcement of the work of 
Carrel and Lindberg on the maintenance of 
life in isolated organs, to which reference has 
already been made in our columns^, can now 
be amphfied with further details of their 
method, from which an idea can be obtained 
of how the difficulties involved have been sur- 
mounted®. The organs are removed with complete 
aseptic and antiseptic precautions from an animal 
that has just been killed by bleeding under 
anaesthesia ; adult cats or fowls are generally used. 
With the organ are removed the surrounding 
tissues, arteries, veins, nerves and lymph vessels : 
for example, in the case of the ovary, with the 
organ itself are removed the Fallopian tube, and 
a flap of peritoneum and connective tissue con- 
taining the ovarian artery. During the operation 
the abdominal cavity and the organ are protected 
with gauze pads soaked in Dakin’s solution. 

The organ is introduced into the culture chamber 
protected by a sheet of 'cellophane’ and the artery 
is connected with the cannula of the apparatus ; 
the chamber is closed by a rubber stopper and 
sealed with a cellulose acetate cement. A sterile 
pulsating circulation is maintained through the 
organ by the apparatus ; different culture media 
have been used for this purpose. In order that 
the supply of glucose and bicarbonate may be 
sufficient for several days, the volume of the 
medium must be about 2,000 times greater than 
that of the tissues. For example, a cat’s thyroid 
which weighs 85-110 mgm. requires about 230 c.c. 
of fluid. The apparatus may be used with 200- 
900 c.c. of medium. The latter may be blood- 
serum, diluted with Tyrode’s solution, and con- 
taining sometimes hsemoglobin, or an artificial 
growth-activating solution, containing protein- 
split products, hsemin, cysteine, insulm, thyroxine, 
glutathione, vitamins A and C, blood-serum, etc. 
A small amount of phenol red must be added, as 
indicator of the metabolic activity of the organ, as 
well as of the occurrence of bacterial infection. 
The medium is under an atmosphere of 40 per cent 
oxygen and 3-4 per cent carbon dioxide, the 
remainder being nitrogen, and is kept well aerated. 


whilst if it be as low as 1,000 to 1 the product 
shows scarcely any sign of swelling at all 
• It is clear that the , proi>erfcies of the polymers 
and condensation products may be altered to a 
most extraordinary extent by th,e Edition of 
suitable materials even in siibaiialytieal a-moimts. 

Eric K. Ribeal. 


Isolated Animal Organs 

■ The. apparatus is kept in an incubator at 37®- 
38° C, and is so designed that the organ and 
■perfusion fluid can be continuously observed. The 
circulation is started about an hour after tlie death 
of the animal ; the number of pulsations is usually 
about 60 per minute, the systolic pressure being 
120 mm. mercury and the diastolic 60 min. 

' mercury. Rate and prt^ssiire can be varied at will. 

The organs used in the apparatus so far have 
been the thyroid gland, the ovary, the suprarenal 
gland, the spleen, heart and kidney. In the ease 
of the thyroid, three diflerent media have been 
used as perfusion fluids ; %vith di luteal serum or an 
artificial medium containing amino-acids, the 
volume of the gland decreased and the follicles 
remained full of colloid, even after twenty -one days. 
With the medium containmg peptones the glands 
grew and doubled their weight in three to four days ; 
the consumption of sugar was increased more than 
three times. Histologically, there w'ere observed 
either a disordered epithelial proliferation with 
disappearance of the colloid or an increase in the 
volume of the cells and in the number of follicles, 
with production of colloid. In an experiment with 
an ovary perfused with a growth-promoting 
medium, the weight of the organ increased from 
90 mgm. to 284 mgm. in five days and three corpora 
lutea developed. Growth was, however, accom- 
panied by disorganisation ; there was a luxuriant 
and disordered proliferation of the stroma, and of 
the epithelial cells. 

These experiments show that an entire organ 
can be kept alive in viiro^ in<.*reasing in size and 
weight, due to the appearance of new cells and 
tissues. The method should have great value in 
the study of different organs, espeeialiy those 
having an Internal secretion’, and further reports 
by Carrel and Lindberg will be awaited with 
interest. If it is permissible to speculate about the 
future, will it be possible for the chemist to utilise 
isolated perfused organs for the manufoctiire of 
their specific secretions in unlimited quantities, in 
cases in which a chemical synthesis is difficult or 
has not yet been achieved ? 

iNattjee, 1S5, 1066; 193.5. 

^Smrne, 621, June 21, 1935. C.B, Acad. ScL, 14, July 1, 1935, 
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Recent Antarctic Research 

undertaken by the Discovery Committee 


The R.R.S. Discovery II, 1933-35 

By Dr* N* A* Mackintosh 

R.R.S. Discovery II returned to England 
at tlie end of her third commission in June 
this year. During the twenty months she -was 
away, her work included an examination of the 
whale population and its environment in the 
vicinity of the Atlantic and Pacific ice edge ; 
repeated observations on a particular meridian for 
the study of seasonal variations ; some repetition 
and consolidation of observations taken in previous 
commissions; a survey of the South Shetland 


The section of the work which may be said to 
have yielded the quickest results was that in 
which a line of stations on the meridian of 80° W. 
was repeated in December, March, September, 
October and ISTovember. Each line included from 
seven to ten stations at intervals of about 90 
miles, and in each case the southernmost station 
was at the edge of the pack ice. The routine at 
each station included a series of six vertical hauls 
with closing 70-cm. plankton nets from various 
depths between 1,000 metres and the surface, A 
preliminary examination of the samples from 
these nets reveals a large-scale migration of the 



Islands and, on the homeward voyage, a new line 
of stations running parallel to the East African 
coast from Marion Island in 47° S. to the Gulf 
of Aden. Throughout the commission, routine 
soundings were taken with the echo-sounding 
machines. The route taken by the ship on her 
various cruises is indicated in Pig. 1. . 

Several years will, of course, be required for a 
proper examination of the material and data 
collected, but certain interesting points have 
already arisen and may be briefly described here. 

During several long cruises, in which a zigzag 
course was followed to the north of the pack ice, 
direct and continuous observations on whales 
were combined with routine observations on 
plankton and hydrology. These observations 
provide material for comparing the abundance of 
whales in the Pacific and Atlantic sectors of the 
Antarctic, and an important correlation has been 
observed between the distribution of whales and 
the surface temperature of the water. It is 
anticipated that the most important results of 
the commission’s work will in due course be 
derived from these cruises off the ice edge. 


plankton which is hkeiy to be of far-reaching 
importance. 

It is known that in the Antarctic zone there 
is a thin layer of cold Antarctic surface water 
which moves with a northerly component away 
from the ice. Below this is the so-called warm 
deep water flowing south, and below this again 
the cold Antarctic bottom water which moves 
northwards. Pig. 2 shows six vertical sections of 
the line in 80° W. The first shows diagrammatically 
the circulation of the surface water and the warm 
deep water. The other five show the newly 
ascertained distribution of the copepod Ehin^ 
calanus gigas in the various months in which the 
line was repeated. They are drawn quite roughly 
and may need adjustment when the material is 
examined in more detail. In December (summer) 
the species is mainly concentrated near the surface. 
In March it tends to sink to the north of the 
Antarctic convergence. In September (winter) 
it is practically confined to the warm deep water, 
and in October and November (spring) it has 
largely regained the Antarctic surface water. 
Similar seasonal changes in level have been 



630 


NATURE 


observed in several other species ■which, together 
•with -K. gigds, make up the bulk of the Antarctic 
macioplankton, but these do not appear to include 
the Crustacean, Euphausia swperba, which con- 
stitutes the food of the Blue and Fin whales. To 
those who have studied the plankton of the 
Southern Ocean, it has for long been a problem 
to understand how organisms drifting in the 
surface water are not all carried northward into 
warmer latitudes where they eould not be ex- 
pected to survive. The stations worked by the 
Discovery II in 80 ° W. have provided material 


S. Lat. 
68 ° 


Antarctic 
Convergence 
64® I 60® 


56® 



FM. 2. Seasonal changes in the vertical distribution of the Copepod 
Rhincalams gigas on the meridian of 80® W. 
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echo-sounding recorder. Tlio former is an apparatus 
designed by Mr. I. W. .Harv'ey of Plymouth^ 
Samp.les of phytoplankton a.re treated with ace- 
tone, and the amount of chlorophyll extracted m 
measured by comparison with a series of colour 
standards. This methoil is a gmit improwuiieiit on 
any hitherto used for estimating the relative 
abundance of phytoplankton In different localities. 
The apparatus was used at almost ever}" station 
throughout the commission. With the echo- 
sounding recorder, the echo from the sea floor, 
produced by the’* ordinary deep-sea hammer, m 
picked up by a microplione and automatically 
marked on a moving scroll of paper. On tliis the 
contour of the bottom is traced out as a eoiitinuoiis 
line,- It is most effective in shallow water and in 
places where rapid changes in depth occur, and 
it was in continual use during the surveying of 
the South S.lietland Islands* 

Among ocea.nic soundings, perhaps t!ie most 
interesting observations were those made in the 
South Sandwich Deep. Soundings r>f 
metres had previously been r)btiaiBe(l to the east 
and north-east of the South Sandwich Islands. It 
has now been shown that the extends con- 
siderably fartlier south in the form of a curious 
narrow cleft in the sea floor exc’wsllng 7,0CH) metres 
in depth, and running parallel with t!ie c.hain of 
islands and the bend of the Scotia ar<u 

On the long line of stations taken up the East 
African coast, the fullest hydrological observations 
were made. The vertical section of this line is 
most instructive, and throws much li.glit on the 
major current s 3 ^steins of the Indian Ocean. Large 
closing nets fished in deep w^ater on the same line 
produced abundant material of biological interest. 

During this eominiss,ioii the ship was under the 
executive command of Lieut. A. L. Xcdsoii, R.X.R. 

^J. Mar. BioL 9, 2, ,7f»'I ; ItTlI, 


The R*R,S. Wiiliarn Scoresbyf 1934-35 
By G. W. Rayiier 


from the consideration of which a very sub- 
stantial contribution can be made towards the 
solution of this problem. It appears certain that 
at least a considerable number of the species are 
carried northwards in summer in the north- 
flowing surface water, and return south again in 
winter in the southgoing stream at depths of at 
least 400 m. It is believed that such a large-scale 
circulation of the plankton, extending over some 
hundreds of mMes of latitude, has not hitherto 
been demonstrated in any part of the world. 

Among the new devices which were successfully 
used during this commission mention may be 
made of the Harvey phytoplankton net and the 


The Discovery Committee’s vessel, the R.R.S, 
William Scoresby, completed in May this year her 
fourth conamission — a short one of seven months 
devoted entirely to the marking of wdiales on the, 
whaling grounds in the Antarctic seas off Queen 
Mary Land,., off Enderby Land and to, the south 
of Bouvet Island. The ship sailed from London 
on October 16, 1934, and made a direct passage to 
Simonstown, where final preparations for the work 
in hand were completed. The ship's personnel, 
under the executive command of Lieut. -Comdr. 
C. R. U. Boothby, R.N.R., included .an experienced 
Norwegian whale gunner, Gapt. J. Endresen, who 
had charge of the manoeuvring of the vessel whilst 
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hunting and marking whales. The pack ice was 
encountered on December 3 when seven days out 
from Cape Town. Whales had been foxmd on 
December 1 and marking began on that date. 

The R/.R.S. William Scoresby is an oil-burning 
steam vessel, and arrangements had been made 
for supplies of fuel oil from the whaling factory 
ships operating in the neighbourhood. On reaching 
the pack ice the vessel turned eastwards along its 
edge, and a few days later ships of the whaling 
fleet were heard in wireless communication with 
each other. When fuel oil was required, the vessel 
was enabled to find the desired factory ship by 
wireless bearings. She went alongside the factory 
ships in the same manner as the catchers go 
alongside for fuel — ^that is, with a floating whale 
carcase between the two ships to act as a fender. 
This manoeuvre was carried out, in the open ocean, 
on eight occasions. 

At the beginning of the season, the majority of 
the whaling fleet was found to be operating in the 
neighbourhood of Queen Mary Land, and marking 
was carried out in this area until the middle of 
January. During this period, which was largely 
spent near the edge of the pack ice or inside it, 
the work was hampered by poor visibility, much 
snow and fog, but on several occasions when the 
weather was good, numbers of Humpback and 
Fin whales were met and marked. Half way 
through January, a return westwards to the whaling 
grounds of Enderby Land was made, again skirting 
the pack ice which was now lying considerably 
farther south. Off Enderby Land, work was 
carried on in the open ocean and the pack ice was 
not again encountered during the remainder of the 
season. From this time until almost the end of the 
season, the weather was good and both Blue and 
Fin whales were usually to be found, sometimes in 
large numbers. Fin whales are to be met with at 


this time of the year in bodies numbering as many 
as fifty to a hundred and, on occasions, two such 
bodies were found in the course of a single day. 
When this occurred it was possible to mark 
between forty and fifty in the long daylight hours. 

One month was spent in the waters off Enderby 
Land, and in March the ship moved westwards to 
the south of Bouvet Island. In the middle of 
March course was laid for the Cape, which was 
reached on March 29 after 122 days at sea without 
sighting land of any kind. During this time 
between seven and eight hundred whales— Blue, 
Fin, Humpback and Sperm — 'had been " marked. 

When opportunity offered, during bad weather 
or dark hours, water and plankton samples were 
taken and, for a few days in February, when in 
wireless communication with the R.R.S. Discovery 
//, the William Scoresby was able to co-operate to 
a small extent in her programme of hydrographic 
and plankton research. 

In the months of December and January of this 
season, whale-marking was also carried out in the 
waters around South Georgia by Mr. A. H. Laurie, 
and several hundred Fin and Blue whales were 
marked in this area. 

A number of whales marked during this com- 
mission have already been captured by the whalers, 
and the marks, together with the required data, 
returned to the Discovery Committee. Marks 
from Blue, Fin and Humpback whales have thus 
been recovered after periods varying from a few 
hours to three and a half months ; and the dis- 
tances traversed range from a few miles to a 
thousand miles. The data thus obtained are 
extremely instructive in showing the trend of 
movement of the whale stock on these grounds 
during the course of the season, but more valuable 
results are to be expected from marks returned 
during next whaling season. 


National Food Policy 

British Association Discussion on Economics of Diet 


T he discussion on the economics of diet before 
Sections F and I (Economics and Physiology) 
at the recent Norwich meeting of the British 
Association, and the resolution on nutrition at 
the present assembly of the League of Nations 
has emphasised the interdependence of problems 
of public health, agriculture and economics. 
This interdependence has become evident in the 
last few years of trade depression when attempts, 
which are not very successful, are being made to 
deal with the problems of these subjects separately. 


It is now being realised that they must be con- 
sidered together in the light of the international 
position. 

The world economic crisis paralysed international 
trade in foodstuffs as well as in other commodities. 
But agricultural production cannot be cut down 
so quickly as industrial factory production. 
Consequently stores of foodstuffs accumulated 
and prices fell. 

The first reaction was an attempt to control 
production, limit imports and regulate marketing 
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with, the object of raising prices. It was thought increased coBBiimption. In addition to nltimate 
that when wholesale prices of foodstuffs rose, savings arising' from improvem^^^^^ health, 
the purchasing power of primary producers for there would be an immediate saving in the cost 
industrial commodities would be increased and of complicated public health measures such as 
general prosperity would return with an all-round free meals and cheap milk for school children, 
rise in prices. reduced 

A different view is that low prices for agri- prices at child welfare centres. These measures 
cultural prodiicts are the result rather than the with their taint of pauperism would be no longer 
cause of trade depression. Under-consumption, necessary. 

due to low purchasing power of the people in the The results of a preliminary inquiry seemed to 
industrial centres where depression is worse than indicate that there may be as many as twenty 
in agriculture, is a more potent factor than over- million of the population whose health would be 
production. Hence raising prices by reducing improved by an increased consumption of the 
production and regulating the markets will lead more expensive foodstuffs such as fruit, vegetables, 
to a further lowering of consumption, with the milk and animal products, and an examination 
‘glut’ appearing at a still lower level of consumption, of family food budgets and family incomes showed 
a still further restriction in trade, and in addition, that price was the limiting factor for the con- 
an increase in malnutrition due to a worsening sumption of these. If consumption were increased 
of the diet of the poorer classes of the community, to a level at which every member of the com- 
Those who approach the problem from this munity had a diet adequate for health, there 
angle wish to find a solution of our problems in would be room for a considerable expansion of 
increased consumption rather than in controlled agriculture in Great Britain without decreasing 
production. imports. 

The crux of the difficulty is how to initiate the To initiate a national food policy on these lines, 
desired increased consumption. One of the however, requires a Government subsidy, and 
speakers at the British Association suggested that subsidies are unpopular. It is argued, however, 
a beginning should be made with food. The that the subsidy, in addition to making agriculture 
present Agricultural Marketing Boards should remunerative, would irrigate the field of internal 
be replaced by public utility companies which trade, stimulate industries, and flow back again 
would run the processing centres ; for example, to the Treasury in increased income tax and other 
centralised slaughter-honses, bacon factories, whole- receipts. 

sale milk depots, through which products must On the same day as the discussion at Norwich, 
pass from the farm to the consumer. These Boards twelve countries, including Great Britain, France 
would buy from the farmer and sell to the dis- and Italy, submitted to the Assembly of the 
tributing trade. The gulf between what the farmer League of Nations a resolution stating that ‘‘the 
would get and what the consumer is asked to pay relationship of nutrition to the health of the people 
would be bridged by a direct subsidy from the has become a social and economic problem of 
State, paid to these Boards. widely accepted significance”, and that “this 

There would be no control of retail prices, subject has an important bearing on world agri - 
because the services of distribution vary so widely cultural problems”. The League has approved 
in different classes. But the Boards, either them- an inquiry into the whole question, 
selves or by arrangement with distributors, would The discussion at the British Association and 
make the staple foodstuffs available at a price at the League of Nations has aroused sufficient 
within the reach of the poorest. They would be interest to ensure that there will be a fuller inquiry, 
available without tickets and irrespective of It is probable that we may be working towards a 
class, to ail who would be willing to collect food national food policy into which both agriculture 
from the depots or shops, and so save the cost and public health interests can be fitted and 
of distribution which, in the case of some food- reconciled. But as one of the speakers at the 
stuffs, for example, milk, is about half the retail British Association urged, we need, far more 

information than is available before a food policy 
With the subsidy and this saving in the cost can be elaborated. It is in the public interest 
ofdistribution for those who care to take advantage that such an inquiry should be instituted to 
of it, a diet adequate for health would be within ascertain : 

the reach of the pooiest. It was suggested that What is the amount of increased consumption 
the result would be a reduction in preventive required to provide an adequate diet for every 
disease which, within a reasonable time, would member of tbe community ? 
effect savings in the cost of public health services To what extent can health be improved by 
which would go far to offset the cost of subsidising increased consumption of certain foodstuffs ? 
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effect would increased consumption liave 
on Britisli agriculture and on trade ? 

Wliat^ economic and financial measures are 
required to initiate and promote increased con- 
sumption ? 

There is obviously a wide field of inquiry in 


Obit 

' Sir John McLennan^ 'F^R.S* 

T he great Exhibition, held in 1851,. resulted in a 
large profit which was well invested, and the 
income has for many years been awarded., as . scholar- 
ships to research students. The results prove that it 
was one of the best investments ever made. John 
Cunningham McLennan, among many, other men 
ultimately distinguished in science, received such an 
award, and it enabled him to join the Cavendish 
Laboratory at Cambridge from his home in Ontario 
after his graduation at the University off Toronto. 
Under the guidance of Sir J. J. Thomson, the Caven- 
dish was enjoying a burst of discovery in connexion 
with the electron and the ionisation of gases. Young 
McLennan quickly caught fire, and on his return to 
Toronto as a demonstrator in physios, at the age of 
thirty -two, he published a paper in the Transactions 
of the Royal Society (195, 1899) in which he proved 
that the ionisation of gases due to electrons in motion 
was similar in type to that due to Rontgen rays or 
the radiations from uranium. 

At the same time that Rutherford and H, L. 
Cooke at McGill were discovering the penetrating 
radiation, supposedly and mainly from t.h6 radio- 
active substances in the ground, McLennan and E. F. 
Burton were finding, independently, similar results at 
Toronto. The later expansion of. this subject into 
cosmic radiation was not then suspected. McLennan 
also carried out many experiments on the ‘natural 
ionisation’ in closed vessels, tracing' the effects to 
minute quantities of radioactive materials, such as 
polonium in the walls, or radon in the enclosed air. 
By exposing sealed ionisation electroscopes over the 
ice on Lake Ontario, he definitely proved that the 
penetrating radiation over land was greater than over 
water, and this showed that a large part of the 
penetrating radiation came from the radium which 
Lord Rayleigh proved to bo widely distributed in 
small quantities throughout primary and secondary 
rocks and sediments. 

With immense energy, McLennan worked with 
others to raise funds for building that great physical 
laboratory at the University of Toronto which now 
so happily bears his name. Moreover, he secured 
abundant equipment with excellent apparatus es- 
pecially for spectroscopy. One of his early successes 
was the discovery of the single line spectra of zinc, 
cadmium and magnesium and the deduction of their 
ionisation potentials. This was a sequel to the work' 


which, different Government departments should 
co-operate. A halt, should be : called to planning 
according to preconceived theories. We need far 
more information than is available before any more 
marketing schemes affecting the food supply of 
the country are brought into being. 


tia.ry . . 

of Frank and Hertz, who had obtained the single line 
, . , spectrum for , mercury. Electrons pro j ected with low 
.voltages in a discharge tube w.ilJ excite a single' Hne,' 
but at a hig,her critical voltage the usual many-lined 
spectra appear. 

During the War, McLennan. came to England and 
took an intensely active part in the research work of 
the Admiralty in connexion with' the anti-submarine 
campaign. His ■ view was, that a professor was co- 
equal in rank with an admiral, and he reported 
directly to the First Sea Lord, Thus, in certain' 
magnetic work, he insisted on the speedy isolation 
of a submarine in a dock at Portsmouth with a 
view ' to a magnetic survey and the determination 
of its magnetic moment, hitherto an unknown 
quantity. At the same time, he organised the ex- 
traction of helixim from natural gases near Calgary^, 
and obtained a considerable quantity intended for 
airships and balloons, but actually used after the 
War for experimental purposes. During the greater 
part of 1919 he was scientific adviser to the 
Admiralty. 

After the War, McLennan returned to Toronto and 
continued with enthusiasm and ^ success his. work on 
spectroscopy, for which he was awarded a Royal 
Medal of the Royal Society in 1927, and the following 
, year he had the honour of giving the Bakerian Lecture 
to the Society on “The Aurora and its Spectrum”. 
The brilliancy of the aurora is shown by the spectro- 
scope, to be due to nitrogen, and the lower limit of 
the height of the discharge has been proved by 
Stormer to be about eighty miles above the earth’s 
surface. On any clear night it Lad been proved by 
Lord Rayleigh, Vegard and others that there is also 
present in the spectrum a notable green line (5377) 
the cause of which gave rise to much controversy. 
In the Bakerian Lecture (Proc. Boy, Soc,, A, 120, 
1928) McLemian described how he and G. M. Shrum 
had proved in the laboratory that the green line was 
due to suitably mixed with argon, which 

when ill a metastable state, as Frank had shown 
■ in similar cases, is capable of transferring its energy 
to a different type of gas. 

McLennan next determined with characteristic 
energy to instal at Toronto a cryogenic laboratory 
capable of liquefying air, hydrogen and helium. In 
this difficult undertaking he received advice and 
plans from Onnes at Leyden and financial support 
from the National Research Council of Canada, and 



634 


NATURE 


October 19 ;, 1935 


the scheme was quickly brought to a successful issue, 
so that new avenues of research work were opened to 
his numerous students. The relations between supra- 
conductivity and magnetism both in elements and 
alloys were investigated, and such work is con- 
tinuing under the able guidance of E. E. Burton, 
who succeeded McLennan on his retirement three 
years ago. 

Prof, H. E. Armstrong wrote to The Times on 
October 12: ‘Tn McLennan we lost no mere 
scientiiic worker, but a man of the most admirable 
social gifts, indeed a man to fall in love with. It 
was a sight for the gods to see him beam with 
enthusiasm and Joy, in his Royal Institution lecture, 
at his helium super-cooled ring in which the current 
put into it in Leyden in the afternoon continued 
to circulate. He had nursed it over from Holland 
by air,” 

In the Proceedings of the Royal Society, McLennan 
wrote more than :^ty papers, in forty of which his 
research students collaborated. Perhaps it would 
not be invidious to name those who contributed two 
or more papers— D. S. Ainslie, H. J. C, Ireton, H, 
Grayson-Smith, A. B. McLay, A. R. McLeod, G. M. 
Shrum. All this work, carried out at high pressure, 
sometimes led to stress and strain, and McLennan 
was always impatient with fools — sometimes with 
others — and though he could not suffer them gladly, 
his kindly, friendly nature usually restored sunshine 
after storm. He was a man who thought, spoke, 
wrote and lectured very clearly, and he was insistent 
on essential things. He was of a composite nature, 
greatly preferring friendship, but quite ready for a 
fight, and he fought hard. In the autumn of life his 
character was gentler and more mellow, and he was 
spared its winter. To his many friends and students 
he showed, time and again, the most thoughtful, 
unwearying kindness, A great factor in his life was 
the wise help and comfort of his able and interesting 
wife Elsie Monro, eldest daughter of William Ramsay, 
of Bowland, Scotland. Her death, two years ago, 
left him rather a desolate man, although he wore a 
brave face. 

Of his work in England since his retirement Lord 
Rutherford writes of McLennan authoritatively : 
‘"Largely through his influence, the Union Mini^re of 
Brussels generously lent 5 gm. of radium to make a 
thorough investigation of the effects of mass radiation 
on cancerous growths. A committee was formed to 
control this great experiment, presided over by the 
president of the Royal Society supported by the 
presidents of the Royal College of Physicians and 
Royal College of Surgeons, and representatives of the 
Medical Research Council and the Department of 
Scientific and Industrial Research, This work, which 
is still in progress, is being carried out at the Radium 
Institute. McLennan threw himself whole-heartedly 
into this new lino of work, and personally supervised 
every detail of the scheme. He spent much of his 
time at the Institute, and characteristically estab- 
lished the friendliest relations not only with the staff 
but also with the patients under examination. His 
services to this investigation in radium beam therapy 


are indeed great, and his sudden removal is an irre- 
parable ' loss. Warm-hearted and impulsive, Ms 
vitality, his boyish enthusiasm and transparent 
simplicity of nature, endeared him to all those who 
came closely into contact with him. His sudden end 
in the full tide of his activities is a great loss to 
science and humanity.” 

McLennan was born on April 14, 1867, and died 
of heart failure on his w^ay from Paris to Calais on 
October 9, at the age of sixty-eight years. He received 
many and well-deserved honours. In 1924, he was 
president of the Royal Society of Canada and two 
years later was awarded the Flavelle Medal by that 
Society. He was elected a fellow of the Royal Society 
in 1915, and in the current year he received his 
knighthood, A. S. Eve. 


Prof. Henry Briggs, O.B.E. 

Pbof, Henby Briggs, who died in London on 
August 26 at the age of fifty -twm years, had 
become, after a distinguished career, an authority 
on many subjects related to the scientific side 
of coal -mining. As head of the Department of 
Mining at Heriot-Watt College and Hood pro- 
fessor of mining at tlie University of Edinburgh, 
his influence amongst all students of mining 
technology was widely felt. In particular, mining 
engineers looked to Prof. Briggs for advice and 
information, based on his own original researches, 
on mine ventilation, on surveying and on the nature 
of coal. Latterly, he had interested himself in the 
subject of the production of oil from coal and 
carbonaceous materials, and had been appointed 
chairman of the Oil from Coal Committee of the 
Scottish National Development Council. He was 
a member of many scientific and technical societies, 
a member of council of the Institution of Mining 
Engineers and a fellow of the Royal Society of 
Edinburgh. 

Briggs received his early education at Bradford 
whence, with a National Scholarship, he went to the 
Royal School of Mines and obtained the associate- 
ship with honours. He received his practical training 
in mining at collieries in Yorkshire, Cumberland and 
Wales and, previous to his appointment (in 1919) 
to the chair of mining at Heriot-Watt College, was, 
successively, demonstrator at the Royal School of 
Mines (and research assistant to Sir Clement le Neve 
Poster) and lecturer in mining at the University of 
Birmingham. His earlier research ’work included 
studies of mine rescue apparatus, and he was the 
inventor of an oxygen-breathing apparatus ; during 
the War he carried out a number of investigations 
for the Trench Warfare Committee. 

All Briggs’s work showed originaiit^r of outlook 
and clarity of thought, and all his ’writings, with 
which he took particular pains, were lucid and literary^. 
He had a keen and somewhat mordant wit which 
rendered his participation in discussions of con- 
troversial subjects highly effective ; albeit h© was 
constructive in his criticism. The coal-mining 
industry will feel his loss. , . R. V. Wheei<eb. 
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News and Views 


Biilingham Hydrogenation Plant 

The formal oponing on October 15 by Mr. Ramsay 
MacDonald of the coal hydrogenation petrol plant of 
Imperial Chemical Industries, Ltd., at Billingham- 
on-Tees, marks the start of a completely new British 
industry. Reference to the present position of com- 
mercial hydrogenation of coal has already been made 
in these columns (Nature, April 6, 1935, p. 538). 
The Biilingham plant is the first in the world to 
make petrol on a commercial scale from, bituminous 
coal. It was originally intended to produce 100,000 
tons a year of petrol from coal. It was later decided 
to increase the capacity to 150,000 tons, the extra 
50,000 tons to be made either from coal or creosote 
oil and low -temperature tar. The first section was 
ready in January, 1935. Creosote oil was used as the 
starting material, and the first petrol was made in 
February. The first coal imit was started in June, 
and the output is expected to reach the designed 
figure before the end of this year. The normal rate 
of production is 410 tons or 123,000 gallons of petrol 
a day. 40,000 tons of petrol have already been made, 
of which 27,000 tons have been shipped to the oil 
companies for distribution. The coal consumption 
is estimated as 4 tons of coal to 1 ton of petrol 
produced. 

The raw coal is cleaned to less than 2 J- per cent of 
ash and is ground up with oil previously made in the 
process to make a 50 per cent coal-in-oil ‘paste’. 
This is injected against the working pressure of 250 
atmospheres and mixed with hydrogen. The mixture 
is heated up to reaction temperature, and liquefaction 
of coal takes place at 450° C. A small heavy oil 
fraction containing the unconverted coal (5 per cent 
by weight) and ash is treated for oil recovery, and 
the coke residue is used as a fuel. The major part of 
the coal is transformed into lighter oils which are 
vapourised, and are recovered on cooling the gaseous 
products leaving the converters. The crude oil so 
obtained is distilled into heavy oil, middle oil and 
petrol. Heavy oil is further hydrogenated, in plant 
exactly similar to that used for the hydrogenation of 
coal, to give middle oil and petrol. Middle oil resulting 
from these two steps is further hydrogenated in 
vapour phase converters, in which the vapourised 
light oil and hydrogen are passed over a solid catalyst. 
The crude vapour phase product is distilled, the 
residual middle oil being separated from petrol and 
treated again. The whole of the coal is thus trans- 
formed into a small solid consumable residue, gas and 
petrol. Creosote oil and low temperature tars, al- 
though they play no essential part in the main 
process of making oil from coal, are conveniently 
treated along with the coal. The final petrol, after a 
simple purification, is pumped to storage tanks 
beside the River Tees, from which it is shipped by 
steamers. 


Mr. Ramsay MacDonald's Tribute 

Int his opening address, Mr. Ramsay MacDonald 
said that a little more than a generation ago, oil was 
displacing coal as a source of power, and chemists 
began to wonder whether it was not possible to 
‘resurrect’ coal. The German chemists were the 
pioneers and among them stands conspicuously the 
name of Dr. Bergius. In 1921 he explained his ideas 
to the Department of Scientific and Industrial Re- 
search, and in 1923, under his influence, experiments 
were begun by the Fuel Research Station. “At that 
time, fortunately for the chemical industry, Sir 
Alfred Mond was living. . . . This country does not 
yet know what debt it owes to Sir Alfred Mond’s 
vision. The result then was that the Government 
gave a subsidy to enable the necessary research to be 
prosecuted.” In 1927 the experiments were taken 
over by the Imperial Chemical Industries ; that 
secured that they would be conducted on the scale, 
and with the expenditure, necessary for their success. 
As a result of these experiments, the Government 
again came in. On July 17, 1933, Mr. MacDonald 
announced in the House of Commons that the 
Government would guarantee a preference to all 
British-produced motor spirit ; and in March 1934 
Parliament passed the Hydrocarbon Production Act. 
“Few aimormcements have had such far-reaching 
results. The immediate effect was that Sir Harry 
McGowan, that man of vision and energy, announced 
that Imperial Chemical Industries would at once 
proceed to erect a plant, and we are here within a 
year and a half to open it.” 

Sir Harry McGowan's Reply 

Sm Harry McGowak, on behalf of Imperial 
Chemical Industries, Ltd., thanked Mr. Ramsay Mac- 
Donald for his address. He said that the opening of 
the Biilingham plant has brought to a practical com- 
mencement an enterprise which has engaged the 
attention of his firm for many years. “We began at 
Biilingham in 1927 on a very small scale indeed. 
For two and a half years research continued on a 
moderate scale, and by then it was clear that to 
achieve success a bold expansion policy was essential. 
Notwithstanding the discouraging business condi- 
tions of 1930 and 1931, we launched in those years 
an extended programme of work at a heavy annual 
cost. ... In the end we spent more than a million 
pounds on this research.” During this period active 
encouragement was given by H.M. Government and 
interest was displayed in the work by the Fuel 
Research Board. Similar activities were proceeding 
abroad though from slightly different angles. The 
German I.G. was at work on brown coal, the Standard 
Oil Company of New Jersey was occupied with 
petroleum oil, and the Shell Group were not inactive. 
“In 1931 we effected with these three companies a 
pooling of all interests in the hydrogenation process, 
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including a provision for a complete exchange of 
information, which promoted a more rapid advance 
by bringing us into immediate touch with every 
development of major importance.” The construc- 
tion of this plant marks the culmination of eight 
years’ work. “The chemists, engineers, metallurgists, 
draughtsmen, and workers may all be proud when 
they look at this plant. To name them is impossible, 
but without being invidious I desire to single out Mr. 
Kenneth Gordon, who has been in charge of the 
research work and construction of the plant, and also 
my colleague Colonel Poliitt, who was the inspiration 
of our earliest efforts.” 

Tercentenary of Wilhelm Schickard (1592-1635) 

On October 23, 1635, in the middle of the Thirty 
Years’ War, Wilhelm Schickard, a famous German 
orientalist and astronomer, died of the plague at 
Tubingen. Schickard was born on Aprd 22, 1592, 
at Herrenberg, Wurttemberg. He was educated for 
the church, and at an early age became known for 
his knowledge of Hebrew. At the age of twenty-seven 
years he was appointed to the chair of Hebrew at 
Tubingen, and in 1631 was made professor of 
astronomy. He was also an inspector of schools at 
Stuttgart. In some of his least-known books are 
to be found early observations on the aurora, an 
accoimt of the comet of 1623 which caused consider- 
able commotion on its appearance, and his views on 
the refraction of light and the theory of the rainbow. 
He was known to both Kepler and Gassendi, and 
the latter, after he had observed at Paris the transit 
of Mercury of 1631 predicted by Kepler, wrote to 
Schickard : “The crafty god had sought to deceive 
astronomers by passing over the sun a little earlier 
than was expected, and had drawn a veil of dark 
clouds over the earth in order to make his escape 
more effectual. But Apollo, acquainted with his 
knavish tricks from his infancy, would not allow him 
to pass altogether unnoticed. To be brief, 1 have been 
more fortunate than those hunters after Mercury 
who have sought the cunning god in the sun. I 
found him out, and saw him, where no one else had 
hitherto seen him.” Gassendi, in another letter of 
the same year, gave an account to Schickard of his 
fruitless efforts to see the transit of Venus. 

Work of the Meteorological OflEice 

The annual report of the Director of the Meteoro- 
logical Office for the year ended March 31, 1935 
(London; H.M. Stationery Office. 9d, net), records 
a further big increase in the amount of information 
supplied to the public and to aviators, in accordance 
with a tendency that has been much in evidence 
for several years. The Aviation Services, for example, 
report a total increase of 18,747 in inquiries and of 
2,404 in weather reports passed to aircraft in flight ; 
in the British Climatology Division 2,348 general or 
sciontific inquiries were dealt with, this figure in- 
cluding 178 legal inquiries, representing nearly a six- 
fold increase as compared with 1924-25 and nearly 
a doubling of the volume of inquiries in the past five 
years. While the main work of the Meteorological Office 
during the year under review has been on the same lines 


as in previous ' years, certain changes of organisation 
have been completed. , Since the reorganisation 
after the War, there have been separate divisions 
for forecasts and aviation,' but as experience, has 
shown that this arrangement is not .the : best from 
the point of view of efficiency, the two divisions have 
been combined since October 1, 1934, control of the 
single large division by a single head, with two senior 
officers as deputies, being aimed at event'ually. The 
Naval Division has for years been working in co- 
operation with' the Admiralty towards the creation 
of a weather forecasting service within the Fleet 
which ' shall be self-contained but not independent 
of the State Meteorological Service ; that objective 
has been attained with the expectation of its being 
in full operation by the end of 1936. Other important 
changes include a restriction of the responsibility of 
the Meteorological Office in the matter of gale warn- 
ings to the issue of the warning telegrams, the Board 
of Trade being responsible, as from September 1, 1934, 
for the exhibition of the warnings and the supply 
and maintenance of warning cones for that purpose ; 
and the taking over by the Ministry of Agricuitiir© 
and Fisheries and the Fishery Board of Scotland of 
the supervision of the stations of the Fishery Baro- 
meter and Barograph Service as from J anuary 1, 1935. 

The fusion of the two branches of the Meteoro- 
logical Office formerly known as the Forecast and 
Aviation Divisions, referred to above, does not 
involve any radical change in the system of dealing 
with weather forecasts and reports in connexion 
with aviation. Nevertheless, then*© have be)en 
some developments of the existing system. Con- 
sequent upon the increased practice by pilots of 
following direct compass courses on flights from 
Great Britain to the Continent, it -was found necessary 
to alter the position of auxiliary weather reporting 
stations formerly established to serve the old Con- 
tinental air routes. This has led to the closing down 
of the auxiliary weather reporting stations at 
Famingham, Deal, North Foreland and Sandgate, 
and the opening of new stations at Leatherhead, 
Crowborough and Bexhill, and to an increase in the 
personnel of the meteorological station at Manstoii 
Aerodrome to make practicable the issue of reports 
throughout the twenty -four hours. Another develop- 
ment was the installation at Croydon Airport of a 
■ ‘ceiling projector’. This is a searchlight arranged to 
send a powerful beam of light vertically upwards, 
which enables the height of low cloud over the air- 
port to be measured at night. The measurements 
are made at the meteorological station itself, and 
cloud heights are supplied in response to requests 
from pilots flying at night. Stations newly established 
within the period under review included one at 
Abingdon to meet the requirements of Central Area 
Headquarters of the Royal Air Force, and another 
similar station at the new Royal Air Force station 
at Mildenhall (Suffolk). Both these stations have 
personnel capable of obtaining information about 
the state of the upper atmosphere and making fore- 
casts, These additions brought the number of local 
forecasting centres in Great Britain up to twenty -five. 
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River Bank Protection 

For the Inland Navigation Section of the Sixteenth 
International Congress of Navigation, Brussels, 1935, 
Br. Brysson Cunningham prepared a report on “The 
Estuarial Embanlonents of the River Thames’’. ' Of 
the origins of these walls little is definitely known 
and, in his “History of the Port of London”, Sir 
Joseph Broodbank inclines to the view that their 
construction was a gradual and piecemeal process 
undertaken locally with the purpose of reclaiming 
for agriculture the valuable lands along the banks 
of the river, and probably initiated by immigrants 
from Flanders familiar with work of this kind. As 
he also says, “The builders in carrying out their 
object would not trouble themselves as to the effect 
their work had on the stream nor did they realise 
that they were, in fact, performing a mighty service 
in providing for London one of its greatest assets as 
a Port”. Records of repairs and alterations have 
been traced back to the time of Edward II, and 
about that time Commissions of Sewers— using the 
word in its original sensp- — began to be appointed 
to exercise jurisdiction in several localities. Until 
1930, when the Land Drainage Act established 
Catcliment and Drainage Boards to take over their 
duties, these Commissions acted under the authority 
of an Act of 1531 to protect the lands from being 
flooded either by immdation or accumulation of 
superfluous waters. As consultant engineer to two 
of these bodies entrusted with portions of the Thames 
Embankments, Dr. Brysson Cunningham was able 
to advise the Congress as to the nature of the problems 
presented, and gave an account of the construction, 
maintenance, repair and renewal of these walls. 
Altogether, the earthworks on both sides of the river 
below London Bridge have a total length of approxi- 
mately 120 miles and give protection to 64 square 
miles of low-lying marshland. Being 4-5 feet above 
Ordnance Datum while H.W.O.S.T. level is 10-13 feet, 
these extensive lands would, without protection, 
become permanently flooded. In the report, the 
several inimical agencies are described and, by maps, 
sections and diagrams, the methods and materials 
used to ensure adequate defence are fully exhibited. 

Research on Combustion 

No one is better qualified than Prof. W. A. Bone 
to give an account of “Fifty Years of Combustion 
Research” — the title of his William Young Memorial 
Lecture, delivered to the North British Association 
of Gas Managers on September 12. The account gives 
a readable and comprehensive story mainly of the 
work due to the late Prof. H. B. Dixon and his school, 
and not least of Prof. Bone himself and his pupils. 
The lecture included some of the more recent observa- 
tions on the combustion of gases at very high initial 
pressures, with activation of nitrogen, the description 
of some of the curious phenomena such as the ‘spin’ 
of the flame head in the detonation wave — observa- 
tions calling for remarkable achievements in high- 
speed photography. The existence recently observed 
of double ranges of ignition temperatures of gases 
with an intervening ‘inert’ zone of temperature 


emphasises the complexity of the process of ignition. 
The ‘chain theory’ which has been so extensively 
used to account for combustion phenomena is held 
to be not ‘mere moonshine’ but to merit critical 
reception when capable of being harmonised with 
experiment. Prof. Bone closes with the insistence on 
the necessity of perpetual experimentation, for as 
Priestley said, “Speculations without experiments 
have always been the bane of natural phiiosophy”. 

Chemical and Physical Society^ University College 
The Chemical and Physical Society, now the senior 
Society of University College, London, opened its 
sixtieth session on October 15. Before a large and 
distinguished gathering Dr. Henry Forster Morley, a 
founder-member and third president of the Society, 
unveiled oak panels bearing the names of the former 
presidents, many of whom were actually present. It 
was unfortunate that Sir Oliver Lodge, who was 
president of the Society in its first two years, was 
unavoidably absent on this occasion. The unveiling 
itself, in accordance with the principles of the Society, 
was performed electrically by means of an engraved 
silver switch, which was afterwards formally pre- 
sented to Dr. Forster Morley. Mr. C. F. Goodeve, 
this year’s president, who was in the chair, then 
introduced the other speakers, among whom were 
the Provost, who accepted the panels on behalf of 
the College, and Prof. A. W. Porter and Prof. M. W. 
Travers, who made a few interesting remarks about 
the earlier presidents. The secretary, Mr. R. H. 
Leach, thanked the many friends of the Society for 
their assistance, financial and otherwise. 

Preservation of Cliff Scenery 

In a paper to Section E (Geography) of the British 
Association at Norwich on September 5, Dr. Yaughan 
Cornish directed attention to the menace afforded 
by private enclosure to the best of the cliff scenery 
of England and Wales. Of the 1,800 miles of coast 
line, about five hundred are cliff land, of which more 
than three hundred miles are in Devon, Somerset 
and Cornwall. For the most part, the cliff edge is 
still accessible to the pedestrian, but too often the 
landward side has been enclosed and thus the full 
enjojunent of the view is impaired. Dr. Cornish 
calculates that 40,000 houses would line the whole 
of the five hundred miles, and believes that with the 
present rate and spread of building it will not be 
many years before much of the cliffs will be enclosed. 
He advocates the public acquisition under the Town 
and Country Planning Act, supplemented if possible 
by other funds, of a strip of land 110 yards wide 
along all the cliffs. This would amount in all to 
20,000 acres and the purchase figure would be 
approximately £2,000,000. Thus, for a relatively 
small cost the finest scenic treasures of the country 
would be preserved. 

Fossil Human Occipital Bone from Thames Gravels 
During the recent meeting of the British Associa- 
tion at Norwich, Mr. Alvan T. Marston exhibited to 
Section H (Anthropology) a complete human 
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occipital bone which he had found in the middle 

gravels of tlxo 100-ft. terrace of the Thames at 
Swanscombe, Kent. The bone was associated with 
Acheulean flint implements, and is mineralised in the 
same way as the bones of the Pleistocene mammals 
ocourriiig with it. The fossil was submitted to the 
Geological Survey, and Mr. Henry Dewey confirmed 
the determination of its geological age. Mr. Marston 
now writes that he has made an endocranial cast 
of the specimen and has consulted Sir Grafton 
Elliot-Smith, who expresses the opinion that ®‘the 
exceptional size and form of the visual territories 
upon the two hemispheres of the endocranial cast, 
even if they suggest left-handedness, are definitely 
Simian and point to a much more primitive stage 
than MJoanthropus"\ The bone differs considerably, 
from the occipital of Eoanthropus, and further 
discoveries to reveal the characters of the skull to 
which it belongs will be eagerly awaited. 

Ancient Ruins in East Africa 

An archseological reconnaissance with the view of 
further investigation has been made recently by Dr. 
L. S. B. Leakey on two sites in East Africa. Of these, 
one, the ruins of Gedi, an ancient city of considerable 
extent, sixty -five miles north of Mombasa, is already 
scheduled under the Ancient Monuments Preserva- 
tion Ordinance ; the other is the large assemblage of 
stone-built dwelling-places and tombs at Engaruka 
in the Great Bifb Valley in Tanganyika, to which 
attention was directed as a new discovery in June 
last of Mr. T. E. Wetherell. The ruins at Gedi, 
though situated at no more than fifty yards from the 
Mombasa-Malindi road at their nearest point, are so 
obscured by a tangle of tropical vegetation as almost 
to escape notice. Trees of considerable size growing 
on or in the ruined structures afford some gauge of 
the antiquity of the ruins. According to Dr. Leakey’s 
report {The Times, October 11) future investigation 
will reap a rich harvest. Town walls, buildings and 
tombs alike afford evidence of at least two, and 
possibly three, distinct periods of construction. The 
materials used consist of dressed blocks of coral, 
built up with a hard mortar and plastered to a smooth 
surface. In places, where the dressing is unplastered, 
as on the arches over doors and windows, it is ex- 
tremely fine. It is Dr. Leakey’s opinion that the 
ruins may be those of an Arab or Persian settlement 
of considerable antiquity, the first settlement possibly 
dating so far back as the beginning of the Christian 
era. 

Dr. Leakey’s investigations at Engaruka confirm 
previous reports of the extent of the site, though the 
limits at present are unknown. He estimates that 
the buildings in the North and South Ruins on the 
slope number five to seven thousand ; and there are 
further structures in addition to the tomb mounds 
below in what he terms the Valley Ruins. The ruins 
are not entirely a new discovery, as recently reported. 
They had been visited by Dr. Hans Reck on his way 
to Oldoway in 1913, when he excavated one or two 
mounds ; and more recently a little digging has been 
done by British administrative officials. Dr. Leakey 


carried out one or two exploratory excavations, of 
mounds and buildings, but failed to obtain any 
material, either ■ skeletal or cultural, which throws 
light on the dating of the site. It is evidently not of 
high antiquity. The buildings are entirely of dry 
sfcone- walling, without mortar, and show no real skill 
in stone building. Inquiry among thei Masai (jlicited 
the tradition that the ruins liad been abandoned 
about on© hundred years ago when the Masai drove 
out the ancestors of .the present-day Wambiilu. A 
further tradition of a Portuguese leader or king at 
Engaruka may, it is thoiiglit, afford an explanation 
of how a people who do not now build, in stone, nor 
live in towns or even villages, came to erect these 
stone structures in such numbers. 

Linguistic Research in Kashmir 

It is reported that Colonel D. L. R. Lorimer, whose 
studies in Indo -Iranian linguistics are well known, 
accom]3anied by Mrs. Lorimer, has recently returned 
to Srinagar from an expedition of linguistic researeli 
among the mountain tribes of Hunza and the area 
to the north, upon which he has boon (‘ngaged during 
the last fifteen months. Tho ehi<.‘f object of the 
expedition was to extend and complete Golonel 
Lorimer’s studies of Burushaski, the language of the 
Bui'usho of Hunza ; but he has also fle\ oted attention 
to Wakki, a language of tl le Iranian gi oup spok(.)n in 
Wakkan and also by Wakkan settleiN m iiartliern 
Hunza. Colonel Lorimer, it is stated in a dispatch 
from Srinagar in The Times of Ociobtu’ 9, has suc- 
ceeded in obtaining a record of a language, Boma, 
hitherto unknown, spoken by a tube of musicians 
and metal workers who have been settled in Hunza 
for many generations. According to their own 
tradition, they are a people of Badakhshari origin, 
who at some period were transferred to the rule of 
the Mir of Hunza for services he had rendered tho 
ruler of Badaklishan. They have remained an 
exclusive group and still do not intermarry with the 
Burusho, although they, like the other peoples of 
Himza, are Moslems. Hence while they speak 
Burushaski fluently, they have retained their 
cultural and linguistic individuality intact. Their 
language, which is said not to the Badakh- 

shani of their traditional place of origin, to 

be more closely reflated to the Sanskritic*. than to the 
Iranian members of the Imlo-Iranian linguistic 
group. If this be confirmed by furtlier study, it 
would agree with the character of other languages 
of the so-called Dards of Hunza. Colonel Lorimer 
is now about to return to England for the pur- 
pose of studying the large amomit of ethno- 
graphical and linguistic material he has collected 
among the less well-known mountain peoples of the 
area. 

Marine Research at Millport 

The report for 1933—34 of the Scottish Marine 
Biological Association, Millport, shows that much 
work has been done during the year. The director, 
Mr. R. Elmhirst, has studied specially the conditions 
under which shore algas live, and subdivides the 
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littoral area into three natnral algal belts correlated 
with the run of the tide. This tidal flow theory also 
fits closely to the observed distribution of various 
animal species inhabiting the sandy and muddy 
areas of the tidal zone. Mr. A. C. Stephen, following 
up his previous reports on molluscan ecology, has 
found that in 1933 the density of population of 
TelUna tenuis was far in excess of any previously met 
with, on an average 8214 per square metre. This was 
largely composed of a very abundant spat. The 
closely related T. fabula was also very successful in 
its spatting, but the conditions were evidently not 
so favourable for the common cockle, Cardium edule, 
very little spat of this species occurring. Dr. Orr, 
Dr. Marshall and Dr. Nicholls, in continuing their 
co-operative work on the plankton with special 
reference to Galanusy have shown that the success 
or failure of a brood depends on the presence or 
absence of diatoms during the early stages of develop- 
ment. A study of the chemical composition of 
Galanus showed that the fat content followed the 
changes in weight, and that the protein content also 
followed in general the changes in weight. Spent 
females were rarely found, which indicates that they 
die soon after spawning. An unusual occurrence was 
noted in the behaviour of Stage V Galanus on one 
occasion, when they swarmed actually on the surface 
of the water for two or three days, remaining in the 
upper few metres nearly all the time and only showing 
a tendency to seek deeper water during the darkest 
part of the night, which is a complete reversal of the 
normal migration. This subject is undergoing 
further investigation. 

Public Health in England and Wales^ I 934~35 

The sixteenth annual report of the Ministry of 
Health, 1934r-35, has recently been issued, and deals 
under six sections with the whole subject of the 
public health and its administration in England and 
Wales (Cmd. 4978. H.M. Stationery Office, 1935. 
bs. 6d. net.). Sir Kingsley Wood, the Minister of 
Health, in his introduction, contrasts mortality 
rates for the years 1910 and 1933. Thus, the death 
rates per 1,000 living for these two years were, re- 
spectively, 13*2 and 9*3; the infant mortality rates 
were 105 and 64, the death rates per million from 
pulmonary tuberculosis were 988 and 639, and for 
typhoid fever, 53 and 5. Maternal mortality, however, 
in spite of the development of maternity services 
in recent years, has not yet begun to fall. Statistics 
of vaccination show a slight but steady decline, 
from 42-6 per cent of total births in 1928 to 37*0 
in 1933. Samples of food and drugs analysed during 
1934 numbered 140,583, a small increase over the 
previous year, of which 7,451 or 5-3 per cent were 
reported against. It is mentioned that in some districts 
there are signs of revival and expansion of canal 
traffic, and there is evidence that motor traction 
of canal boats is continuing to develop, for many 
motor-propelled boats are on order, such boats 
being notable for improvements in design as regards 
ventilation and sanitation compared with the old 
type of boat. 


Destructive Earthquakes in 1935 

In a recent number of the MatSriaux pour vMude 
des Calamiiis (No, 35, 82-86 ; 1935), M. Charles Bois 
continues his record of destructive earthquakes. 
During the first six months of this year, there were 
16 such earthquakes, four of them resulting in 
considerable loss of life, namely, the Persian earth- 
quake of April 11 (480 deaths), the Formosa earth- 
quake of April 20 (3,065), the Caucasian earthquake 
of May 1 (600) and the Quetta earthquake of May 30 
(40,000). The latter number is probably too high, 
the latest estimate being about 30,000. On the other 
hand, the number of deaths (2,000) given by M. Bois 
for the Bihar earthquake of January 15, 1934 

(Nature, 136, 472, September 21, 1935), is too low, 
the number given in the official report on the earth- 
quake being more than 10,000. 

Third World Power Conference 

The third World Power Conference will be held in 
Washington, U.S.A. on September 7-12, 1936. This 
will be the third plenary meeting of the World Power 
Conference, the first plenary meeting having taken 
place at Wembley in 1924, and the second at Berlin 
in 1930. There have, in addition, been a number of 
sectional meetings. The Chemical Engineering Con- 
gress of the World Power Conference, to be held in 
London next June, ranks as one of these series of 
sectional meetings. The general subject to be dis- 
cussed at the Third World Power Conference is 
“National Power Economy”. Among the aspects to 
be treated are the following : physical and statistical 
bases ; technical, economic and social trends ; 
organisation of fuel industries and of gas and electric 
utilities; public regulations; national and regional 
planning ; conservation of fuel and water resources ; 
rationalisation of distribution ; national power and 
fuel policies. The second Congress of the International 
Commission on Large Dams of the World Power 
Conference will be held in Washington at the same 
time. Further particulars regarding the plenary 
meeting of the World Power Conference and the 
second International Congress on Large Dams will be 
issued in due course. British participation will be 
organised by the British National Committee of the 
World Power Conference, 36 Kingsway, London, 
W.C.2. 

Work of the Medical Research Council 

In a pamphlet by Miss Norah Dacre Fox, issued by 
the London and Provincial Anti -Vivisection Society, 
an attempt is made to criticise the work carried out 
under the Medical Research Council. Reference is 
made to the dominating influence of the late Sir 
Walter Fletcher, to vested interests, to a suppressed 
report, etc. It is stated : “The public is the Master, 
the Medical Research Council its servant. Is it not 
entitled to assert itself and to require from those it 
remunerates so lavishly, an account of this steward- 
ship ?” Needless to say, an account of this steward- 
ship is available to all who desire it in the annual 
report and in the numerous research reports issued 
by the Council. 
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Annottnccments 

Peof. John A. Byus, regius professor of physic 
in the University of Cambridge, and Prof. Matthew J. 
Stewart, professor of pathology in the University of 
Leeds, have been appointed members of the Medical 
Research Council in succession to the Right Hon. 
Lord Dawson of Penn, and Prof. A. E. Boycott. 

At the annual dinner of the Institute of Fuel, held 
on October 9, the Melchett Medal was presented to 
Mr. Harry R. Ricardo for his work on internal com- 
bustion engine operation and its relation to fuel. 

At the annual general meeting of the Association 
of British Chemical Manufacturers, Dr. E. F. Arm- 
strong was elected president in succession to Sir 
Christopher Clayton. 

The new auxiliary laboratory of the British 
Electrical and Allied Industries Research Association 
will be opened by H.R.H. The Duke of Kent at 
Perivale, Middlesex, on October 22, at 3 p.m. 

The eleventh aimual Norman Lockyer Lecture of 
the British Science Guild will be given by Sir Josiah 
Stamp, who has chosen as his subject “The Calculus 
of Plenty*'. The lecture is to be delivered in the 
Goldsmiths’ Hall (by permission of the Goldsmiths’ 
Company) on Wednesday, November 13, at 4.30 p.m. 

De. E. L. Hiest will deliver a lecture on “The 
Chemical Nature of Vitamins” before the University 
of Durham Philosophical Society on November 1 at 
6.30. The meeting will he open to the public. 

Sib Waxtbe Langdon-Bbown will deliver the fifth 
Victor Horsley Memorial Lecture in University 
College Hospital Medical School, Gower Street, W.C.l, 
on November 19 at 5 p.m. The subject of the lecture 
will be “The Integration of the Endocrine System”. 
Admission to the lecture will be free. 

It has been decided to hold the Huxley Lecture 
at the Imperial College of Science and Technology 
in alternate years only, and in the other years to 
hold lectures commemorating other distinguished 
men who have served on the staff of the College, 
The first of the new series of lectures will be held 
on May 4, 1936, at 5.30 p.m., and will be given by 
Prof. G. T. Morgan. The lecture will be called 
“The Hofmann Memorial Lecture”. 

The second Hinchley Memorial Lecture of the 
Institution of Chemical Engineers will be delivered 
by Sir Harold Hartley on October 25, at 6.30, in the 
Lecture Theatre of the Institution of Civil Engineers, 
Great George Street, S.W. 1 . The subject of the 
lecture will be “Our National Coal Resources”. The 
lecture is open to non -members, for whom tickets can 
be obtained from the Assistant Secretary, Abbey 
House, Westminster, S.W. I. 

The first Italian congress on alimentation, 
organised by the National Medical Syndicate, the 
committee for the study of the problems of alimen- 
tation and the National Research Council, will be 


.held in Rome ■ on October 23:--26., .At the inaugural 

■ meeting. Prof. Filippo Bottazzi will spemk on, .the 
organisation of scientific research, in the service of the 

■ national food supplyV and Prof. Eugenio, Morelli will 
discuss the work of the doctor in alimentary pro- 
paganda. 

Pbof. Bebnabdo A. Houssay, of the Institute of 

■ Physiology, Buenos Aires, .has been appointed a 
member of the Permanent International Committee 
of the Physiologicai Congresses. ,The names of the 
other members of the Committee were given , in 

■ Natube of October 12 in the article on the recent 
Congress held in the U.S.S.R. , (see p. ■573), ' Prof. 
Houssay’s election is , a welcome acknowledgment of 
the value of, the work of the growing schools: of. 
physiology in South America. 

Messes. Aleen and Unw,i.n, Ltd., announce the 
early publication of “Coral G-ardens and Their M,agic” 
by Prof. Bronislaw Malinowski ; also “How Animals 
Develop” by C. H. .Waddington, ■ which affords a 
short account of the science of embryology. 

, Messes. W. Watson and So.ns, Ltd,, 313 High' 
Holborn, W.C.l, have recently circulated a new issue 
of part 6 of their microscope catalogue, dealing with 
microscopes and accessories for polarising purposes, 
which .will be sent gratis to those interested. Two 
new models have been introdiu.u)d, the "Servuce’, 
‘School of Mines’, and ‘Advanced’ petrological 
models have bee.n re-designed, and tlie last two 
can now be supplied with horse-shoe, instead of 
tripod, foot if preferred. A demonstration set has 
also been designed for school purposes in order to 
demonstrate the phenomena of polarised light, and 
other new patterns of apparatus are figured and 
described. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A lecturer in mining in the University of Leeds — 
The Registrar (Oct. 22). 

.' An exam-iner in the Aoronautical Inspection 
Directorate — ^The Secretary (S.2.d.), Air Ministry, 
Kingsway, W.C.2 (Oct. 26). 

An assistant engineer in the Chief iilngiiioor’s 
Department of the London County Council— The 
Clerk to the Council, • County Hail, B.E.l (Oct, 28). 

A lecturer in electrical emgmeering and a lecturie.* 
in mathematics and electrical enginooriiig in the 
South-East London Technical Institute — The Educa- 
tion Officer, County Hall, S.E.l (Oct. 28). 

A junior scientific officer and an assistant (III) at 
the Building Research Station, Garston — ^The Estab- 
lishment Officer, Department of Scieiititic and 
Industrial Research, 16 Old Queen Street, S.’W.l 
(Oct. 30). 

A lecturer in mathematics . m the Edinburgh 
Training Centre — ^Prof. Godfrey H. Thomson, Director 
of Studies, Moray House, Edinburgh, 8 (Oct. 30). 

A lecturer in mathematics in the Saltley Church 
of. England Training College for Schoolmasters, 
Birmingham — ^The Principal (Nov. I). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Naturk. No notice is taken of anonymous communications. 

Notes on points in some of this week’s letters appear on p. '647. 

Correspondents are invited to attach similar summaries to their communications. 


^ Autogenous^ Strains of *Culex pipiens* (Diptera^ 
CuHcidae) 

In a letter published in Nature of January 5, 
1935 (135, 34), we directed attention to the dis- 
covery, at Hayling Island (Hampshire), of a ‘strain’ 
of the mosquito Culex pipiens exhibiting certain 
abnormal characteristics (notably the ability of the 
females to lay fertile eggs upon a blood-free diet) 
which Roubaud has designated by the adjective 
‘autogenous’. Such autogenous strains of C. pipiens 
had previously been recorded only from France^, 
Germany®, Greece®, Hungary® and Malta®. Roubaud, 
who considered his autogenous strain and the 
ordinary (‘anautogenous’) strain to be morpho- 
logically identical, indicated their biological differ- 
ences by naming them respectively Culex pipiens 
autogenicus and Culex pipiens pipiens^. 

We find that, in three different stages of develop- 
ment, the Hayling autogenous strain of C. pipiens can 
be morphologically distinguished from the anauto- 
genous strain. The adults are recognisable by the 
lighter colour of the thorax, by the greater average 
number of hairs on the lobes of the 9th tergite, 
and by the shortness of the male palps ; the larvae, 
by their much lower siphonal index and by the 
greater average number of branches in the siphonal 
tufts ; and the eggs, by their greater width relatively 
to their length. The female adults (as already noted 
in the case of other autogenous strains) also differ 
from the anaufogenous ones by reason of the fierce- 
ness with which they attack human beings. 

Our investigations prior to March 8 last are fully 
described in an article about to appear in Parasitology 
(27, No. 4), the editor of which journal. Prof. D. 
Keilin, has very kindly given us permission to 
refer in this letter to the two subsequent develop- 
ments summarised below; 

(1) In our Parasitology article we allude to the 
(hitherto unexplained) fact that females of G. pipiens, 
although regarded in England as being chiefly ‘bird- 
biters’, occasionally exhibit ‘man-biting’ proclivities 
in residential districts. We have made the suggestion 
(supported by evidence provided by the examination 
of man- biting adults captured in a London hotel in 
the year 1930) that, in ail such cases, an autogenous 
strain of G. pipiens has been concerned. Oppor- 
tunities of confirming the validity of this assumption 
have recently been furnished by infestations of man- 
biting G. pipiens in (a) a block of flats in West- 
minster and (6) a row of cottages in Hull. Both 
from a blood-filled female (caught in a bedroom) in 
the first case, and from larvsa collected near the 
infested buildings (by kindness of the Medical Officer 
of Health for Hull, Dr. Gebbie) in the second case. 


we have established, and are maintaining, an auto- 
genous strain. 

(2) We are now rearing autogenous strains de- 
rived from Hayling, London, Hull, France and 
Greece — the last two by kindness of Prof. Roubaud 
and Dr. P. Tate respectively. We are indebted to 
Dr. Tate also for larval and adult specimens of the 
Hungarian and Maltese strains. We find that all 
these strains resemble one another, but differ from 
the anautogenous C. pipiens in the following respects. 
In the larvae, the siphonal index lies between 3*8 
and 4*3 ; in adults of both sexes, the thorax is light- 
coloured ; in male adults, the first division of the 
mesosome is unusually broad and the combined 
length of the first four segments of the palp does not 
exceed the overall length of the proboscis ; in female 
adults, the venter is, both medianly and laterally, 
devoid of dark scales. 

In regard, however, to the chsetotaxy of the larval 
siphon and of the 9th tergites, the seven strains 
differ noticeably from one another. In the Hungarian 
strain, for example, the ‘tuft -branch’ count is low 
and the ‘tergite -hairs’ count high ; in the Hayling 
strain, both counts are high ; and in the London 
strain, they are both low. A remarkable characteristic 
of the Greek strain is the large proportion of larvae 
(about 40 per cent) which have three siphonal tufts 
instead of four. 

It appears, therefore, that Roubaud’s original 
(French) G. pipiens autogenicus is but one of a number 
of autogenous strains, all of which differ very 
markedly from the anautogenous G. pipie7is, and 
also — to a lesser but quite obvious extent — from 
one another. In view of this fact we submit 
the suggestion that some specific name other than 
pipiens should be adopted to designate both the 
present and later -discovered members of this auto- 
genous, short-siphoned, short-palped group : varietal 
names (preferably of geographic import) being ap- 
pended whenever the recognition of definite morpho- 
logical or biological differences renders such action 
desirable. In favour of reviving the specific name 
domesticus, Germar, for this purpose there is a great 
deal to be said. 

J. F. Marshall. . * 
J. Staley. 

British Mosquito Control Institute, 

Hayling Island, Hants. 

Oct. 8. 

^Roubaud, E., C.R. Acad. Set, 188, 735 ; 1929. 

*Mac(lregor, M. E., Tram. Ro^. Soc. Trop. Med. and Hm-, 

307 ‘ 1932 « 

® Tate, P., and Vincent, M., Parasitologp, 28, 512 ; 1934. 

* Roubaud, E., and Toumanoff, C., Bull. Soc. Path. exot.. 23, 
196 ; 1930 , 

* Roubaud, E., Ann. Sci. not. (10), 16, 5 ; 1933. 
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Gorilla Skulls in the Bristol Museum 

In the course of rearrangement of the study col- 
lections in the Bepartment of Zoology, it has recently 
been discovered that the Bristol Museum and Art 
Galtey possesses the three gorilla skulls (Reg. Kos, 
Ab 1993, 1994, 1995) from which Prof, (afterwards 
Sir Richard) Owen first described this animal to the 
Zoological Society o#' London in a paper read on 
February 22, 1848. This was published in Trans, 
Zool. /S'oc., 3, pp. 381-422 (1849) and Plates LVIII- 
LXIII as ‘‘Osteological Contributions to the Natural 
History of the Chimpanzees (Troglodytes, Geoffroy) 
inehidiiig the description of the skull of a large 
species (Troglodytes Gorilla, Savage) discovered by 
Thomas S. Savage M.D. in the Gaboon Country, 
West Africa”. One of the skulls (Ab 1993) is figured 
in Plates LXI~LXIII and, as related on p. 391, they 
were procured in December 1847. 

In a later paper by the same author in Trans, 
Zool, Soc., 4, pp. 75-77 (1862), a detailed description 
is given of another skull (Ab 1996), and it is figured 
in Plates XXVI-XXVIII. The bisection of the skull 
was carried out Under Prof. Owen’s direction as 
mentioned on p. 77. 

Casts of these four skulls were presented to the 
Museum of the Royal College of Surgeons in 1848, 
and appear as Nos. 5180-5183 in “BescriiDtive 
Catalogue of the Osteological Series. VoL II. Mam- 
malia Placentalia” (1853) where, on pp. 803-805, 
there are descriptions, including a further detailed 
one of Ah 1996. 

Some more notes are given on p. 9 of a later 
“Catalogue of Specimens illustrating Osteology and 
Dentition of Vertebrated Animals, Part II. Mam- 
malia other than Man” (1884) by W. H. Flower and 
J. G, Garson. 

In addition to the above, there are in the collec- 
tions another skull of a male presented at the same 
time (1848) as Ab 1996, and a mounted adult male 
and its skeleton received in 1865. 

Details of these specimens are as follows : 

(1) Skull of adult male, without mandible, pro- 
cured by Capt. George Wagstaffe at the Gaboon 
River, West Africa, in December 1847. Brought to 
England by Caj)t. Wagstaffe, ship Jno. Cabot. Donor : 
Mr. S, Stutchbury, August 3, 1848. Reg. No. : 
Ab 1993. 

(2) Skull of mature male, without mandible, same 
history and donor as No. 1. Reg. No. ; Ab 1994, 

(3) Skull of adult female, without mandible, same 
history and donor as Nos. 1 and 2. The top of the 
cranium has been divided from the rest of the skull. 
Reg. No. : Ab 1995. 

(4) Skull of adult male without mandible, from 
River Danger ( =Muni River), West Africa. Donor : 
Capt , Harris , ship Englishnuin , August 3 , 1848. 
(This skull was bisected vertically and longitudinally 
later.) Reg. No. : Ab 1996. 

(5) Skull of male, without mandible, from River 
Danger, West Africa. Donor : Mr. Townsend, ship 
Englishman, August 3, 1848. Reg. No. : Ab 1997. 

(6) Mounted specimen of adult male from Gaboon 
River, West Africa. Donor: Mr. A, Gordon, of 
Gaboon, December 30, 1865- Reg. No. : A 4890. 

(7) Complete skeleton of No. 6. The height of 
the animal was 5 ft. 5 in. Reg. No. : A 4837. 

H. Tetley. 

Bristol Museum and 
Art Gallery. 

Oct. 3. 
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Ring Deposits on Glass by Positive Ray Bombard- 

.inent 

Positive rays of hydrogen were passed through 
a hole of 2 m,m. diameter and 6 mm. long in the 
centre of a. cathode of brass faced with an aluminiinn 
plate. A glass window kept perpendicular to the 
beam, eleven centimetres behind the front face of 
the cathode, showed formations of deposits wdtli well- 
defined rings after the tube was worked at different 
cathode falls corresponding to a maximum of 25,000 
volts D.C., current 1*7 in. amp. The .total time of 
exposure was about twenty -five hours. On. examination 
by transmitted liglit of tlie place where th,e rays fell 
directly, -it was found to be. transparent. The, 
rings were brown. The first ring is sharp and 
circular, with a thickness of 0*5 m.m. and a diameter 
of 8. mm. The second ring is also quite circular, of 
the same thickness as the first, but not cpiite con- 
centric, with it. The diameter of , this ring is about 
16 mm. only ; two-fifths of the third ring is visible, 
the diameter is 24-30 mm., but it is nearly concentric 
with the second ring. 

The deposits have been obser\'ed by previous 
workers, but not the rings. Von H. Raother^ ex- 
amined similar deposits by electron diffraction, and 
concluded that they must be due to carbon formed 
from the decomposition of tlie ]iydroear])ons present 
in the discharge tube and produetnl from gin^ase or 
at wax joints. The rings cannot be diit> to inter- 
ference. The phenomenon prt'siaits many interesting 
features as a closer extendial study with oxeelbmt 
photographic results has I’tivealed, and will he 
reported in detail elsewlierej. 

B. DASANNACHAliYA. 

Physical Laboratory, V. T. Chiflonicar. 

Hindu University, L. G. Safrk. 

Benares. 

Aug. 25. 

' mys. Z., 34 , 492 ; 1933 . 


Spectra of SeO and SeOa 

In continuation of earlier wx>rk ^ on SO a, the emission 
bands of SeO and the absorption bands of SeO^ have 
been analysed. The former consist of a long 
progression and a short v' — l progression. 'Tiu' origin 
of the system cannot be definitely located but tlu‘ 
v' = 0 progression can be expressed by the following 
formula 

" v = .30433-(882 

Considerations of intensity distribution itnid us to 
33167 cm.~^ as Vq and c*>''=:910 emr^, and the energy 
of dissociation of imexcited SeO will therefore be 4*17 
volts. The vibrational frequency of the excited state 

co' is 513 cm.“^ 

The analysis of the spectrum of SeO 2 indicates two 
modes of vibration Wg and co^ both in the ground and 
in the excited state, the deforming vibration coj being 
absent. The frequencies of the symmetric valence 
vibration are 0 ;;' = 901 and 6>.^ = 663 em.“^ ; those of the 
antisymmetric valence vibration are co 3 = 1189 and 
0 ^ = 790 cm.-h The origin of the system lies at 
32560 cm.-h 

The theoretical selection rule for A%nUsym. of 
Herzberg and Teller^ is found to be completely valid. 

The close correspondence of the tw'O enc^rgies of 
excitation, and ci", and of SeO and BeO^ 
respectively, indicate strong localisation of the bonds. 
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This is corroborated by the atomic heat of formation 
of selenium dioxide, which has been calculated as 
Se + 0 4-0 = 802 + 8*9 volts, which is almost double 
the energy of dissociation of SeO. 

R. K. Asundi. 

Dept, of Physics, M. Jan-Khan. 

Muslim University, R. Samuel. ■ 

Aligarh. 

Sept. 1. 

^ E. K. Asundi and E. Samuel, Pmc. hid. Ac. Soc. (Bangalore), 2, 
W ; 1935. 

2 G. Herzberg and E. Teller, Z. Phus. Chem., B, 21, 410 ; 1933. 


The L-Emission Spectrum of Argon 

Or the X-spectra of rare gases, the X'Series of 
xenon and that of krypton have been measured^ 
and from their absorption spectra the X-edge of 
argon krypton^ and the L-edge of xenon® are known. 
For the A-absorption edge of Xe, as well as for the 
AT-edge of argon a fin© structure also has been found. 

Ill the region of the long wave-lengths, no results 
obtained by direct measurements have been obtained 
hitherto. The values for absorption edges have 
been obtained by the method of magnetic spectra. 

By studying with our ionic tube the reversed 
absorption edges of silver, bromine and potassium in 
the region of long wave-lengths® (which we will 
publish later on), we have found that if either Ng 
or air has been let into the tube, the X-series of Ng 
has occurred. Sometimes, there also appeared the 
absorption edge of nitrogen®. The absorption edge 
of Ng appeared especially when the same pressure 
had been maintained in the spectrograph as in the 
ionic tube. Such a regulation and maintenance of the 
pressure in the spectrograph — which is possible by 
the application of the ionic tube — is important in 
the region of the long wave-lengths, where it is 
impossible to cover the slit. (The gas, which is let 
into the tube by means of a fine regulating glass 
valve’, streams through the slit into the sjDectro- 
graph, from which it is exhausted.) We have tried 
to obtain spectra of the rare gases mentioned with 
the arrangement described above, where the said 
ionic tub© offers a very efficient source of the long 
X-rays®. It is now possible to operate with this 
tube with a tension of only 600 v. at 250—300 ma. 
The pressure in the tube under the given conditions 
is about 0*1 mm. Hg. 

When argon is let in the above-mentioned way into 
the tube, the A -series of argon is obtained. As 
electrodes we have used aluminium with the deposit 
of lithium borate on the anticathode. For control, if 
Hg has been let in instead of argon, only X-lines 
of boron (in 8 orders), X-lines of lithium and the 
X-absorption edge of carbon in the first and the second 
orders have been obtained. But when 
argon is let in, besides the expected argon 
lines, we have obtained also new lines, 
which are observed when Hg has been 
the discharge gas. These new lines have 
been found to belong simply to the elements calcium, 
sodium and silicon, which elements have been 
sputtered on the anticathode from some parts of the 
tube by the presence of argon. The A -series of argon 
have been measured with reference to the lines of 
boron®, and the following values have been obtained 



X 

v/i? 

v/B cal. 

Le 

' 56 *1 

16*2 

16*29 

L-n 

56*7 : 

16*1 

16*13 


The observed values (measured in the second order) 
agree well with those calculated by inter^Dolation of 
the data from Siegbahn and Magnusson^®. W^e have 
not succeeded hitherto in obtaining a distinct char- 
acter of the absorption edge of argon. The short 
wave limit of these lines is 54*0 A., which differs 
from the value given by Holweck (50*1 A.) and by 
Turner (50*7 A.) by about 3 A. Our results show 
that, with certain modifications of our arrangement, 
such a pressure is obtainable that we can expect the 
above mentioned absorption edges of argon, as well 
as of other gases, in the region of long wave-lengths, 

M. Backovsky. 

V. D OLE J SEE. 

Spectroscopical Institute 

of the Charles University, 

Prague. 

Sept. 16. 

^ A. Bauvillier, <7.E., Paris, 191, 937 ; 1930. 

2 H. Fricke, Phps. Ret)., 15, 202 ; 1920. 

® y. D. Hanawalt, Phys. Rev., 37, 715 ; 1931. 

* D. Coster and Van der Tuuk, Z. Pkys., 37, 307 ; 1926. Kature, 
117, 586 : 1926. 

° V. Bolejsek and V. Kurizl, C. Y. M. Pys., 61, 242 : 1932. Z. Phm., 
74, 565 ; 1932. 

® J. Tliibaiid, J. Phys. et Rad., 8, 447 ; 1927. 

‘ V. Knnzi and J. Slavik, Z. TecJm. Phys., August, 1935. 

8 V. Kxinzl, Nature, 136, 437 ; 1935. 

® M. Siegbalin and T. Magnussoii, 11, Z. Phys., 87, 305 ; 1935. 

M. Siegbahn and T. Magnnsson, IV, Z. Phys., 95, 149 ; 1935. 


Dipole Moments of Ethyl and Jso-amyl Borates and 
Triphenyi Phosphate 

Some months ago we commenced an examination 
of the dipole moments of esters of inorganic acids. 

Otto^ has now published the dipole moments of 
n-butyl borate and n*amyl borate as 0*77 D and 
0*79 D, respectively, at 25°, in benzene. We have 
found that ethyl and iso -amyl borates have moments 
of 0*75 D and 0*81 D, respectively, at 20°. The 
values for n- and ?>o-amyl borates are, therefore, in 
good agreement, and there seems to be a slight 
increase in the moment in ascending the series of 
alkyl groups. Triphenyi phosphate has, we find, a 
moment of 2*79 D. 

The borates were fractionated several times, and 
the triphenyi phosphate recrystaliised twice from 
petrol ether. As the borates are extremely easily 
hydrolysed, great care was necessary to avoid 
exposure to air. The dielectric constants were 
measured by the apparatus previously used®, except 
that a glass dielectric cell containing platinum plates, 
the inlet and outlet tubes of the cell being fitted 
with ground glass caps, was employed. Benzene was 
the solvent and all the measurements were at 20° C. 

The results were : 


Work is in progress on other esters, and the results 
will be discussed when the measurements have been 
completed. 

E. G. Cowley. 

Queen Mary College, J. R. Partington. 

University of London. 

Sept. 13. 

^ Otto, J. Amer. Chem. Soc,, 57, 1477 ; 1935. 

2 Cowley and Partington, J. Chem. Soc., 604 ; 1935. 

* Value calculated from sum of atomic refractions for D line. 


Compound 

Etlryl Borate 
Iso-amyl Borate 
Triphenyi phosphate 


B. Pt. 

119*2'’/756 mm. 
256-l®/761 mm. 
49 '8® (M.Pt.) 


dl^ 

0-8635 

0-8514 


1 -3741 
1-4156 


50-5 e.c. 
' 94-3 
252-5 


38-63 c.c, 0-75 B 
80-20 0-81 B 

87-41® 2-79 B 
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Stmcttire and Oxidation of Nitrogenous Substances 

It has been reported elsewhere^ that organic 
nitrogen in plant materials, soil, organic matter and 
extracted ^ proteins undergoes . partial oxidation to 
nitrate on treatment with a mixture of sulphuric 
and chromic acids. It has since been found that the 
proportion of total nitrogen recovered as ammonia 
is constant for each substance, provided the oxidation 
is completed under conditions of reduced pressure 
and moderate temperature^, and sufficient of the 
substance be taken to coiitam. more than 20'mgm. of 
iiitrogeii. Of the fraction not recovered as ammonia, 
a portion is oxidised to nitrate and the rest is lost 
in gaseous form, probably as nitrogen or nitrous 
oxide. The ‘oxidation constants’ bear definite 
relationship to the structure of the compound. 

While, in the case of compounds having niti'ogen 
atoms attached to different carbon atoms, full 
recovery of nitrogen is obtained in the form of 
ammonia and nitrate, a definite portion is lost in 
gaseous form with compounds having two or more 
nitrogen atoms linked to the same carbon atom. The 
proportion of ammonia recovered from some typical 
groupings are as follows : -NH-CO-NH- group, 

2/3 of total nitrogen ; CH _ group, 4/5 ; guanidine 

group, 4/11; creatine group, 2/3. The hydroxylamine 
derivatives are almost quantitatively oxidised to 
nitrate, while the nitrogen in hydrazine derivatives 
is almost completely lost in gaseous form. 

Chlorides present as impurity in commercial 
samples and as hydrochlorides of bases tend to 
increase the proportion of nitrate formed at the cost 
of ammonia, and should be removed by precipitation 
with Ag 2 S 04 . The possible significance of these 
'oxidation’ constants in relation to the structure of 
complex substances, for example, proteins, is under 
examination. 

C. N. Aghabya. 

Rothamsted Experimental Station, 

Harpenden, Herts. 

Sept. 18. 

^ Proe, Biochem. Boe., J. Soc. Chem. Ind., 54, 596 ; 1935. 


Phonemes 

The terminological confusion which has long 
plagued linguistic study has latterly been particularly 
acute in the matter of the phoneme. The recent 
communication^ of Prof. E. W. Scripture does not 
appear likely to improve the situation. 

Prof. Scripture proposes to apply the term 
‘phoneme’ to “one of a group of similar sounds”. 
Plitherto, the term has been used as referring to the 
group itself, as including the various similar (that is, 
only slightly different ) sounds which were regarded then 
as ‘members of a phoneme ’ . Prof. Scripture’s proposal 
leaves unspecified the group itself ; and it is precisely 
the inclusive, aggregational property which is most 
important. Prof. Scripture would call the ^ of tip a 
phoneme, and the t of pit another phoneme ; but he 
has no name to apply to the group which includes 
these and' all other i’s. 

This departure from the small measure of agree- 
ment which has been reached on the phoneme might 
be justified, of course, if Prof. Scripture could adduce 
valid evidence of thf3 usefulness of this innovation. 
But there is patently no advantage in shifting the 
^ppboation of a term from a group to an individual 


member of the group. The essential problem is the 
determination of the groups Only if Prof. Scripture, 
has some new and more successful procedure for 
sorting all the sounds of a language into definite and 
mutually exclusive categories can his proposal be 
considered seriously. 

Prof. Scripture believes “that phonemes do exist”, 
and thus takes his stand with those who hold that a 
phoneme is (or corresponds to) an observable physical 
reality of some order. This reality Prof, Scripture 
finds .in sound-track' recordings. His position thus 
corresponds in certain essential respects to that .which 
Bloomfield developed more fully in his “Language”. 
But ■ Prof. Scripture does not indicate how, the 
‘‘group of sounds” are to' be determined, aside from 
a casual assurance ' that “On comparing the records 
we find that groups of similar speech sounds can be 
formed”. Thus far, I know of no evidence from the 
laboratory that records of Up and pit will show 
physical peculiarities to justify grouping together the 
ts or the ps on the basis of positive similarity. For 
to group together the ts on this basis presupposes 
not only the discovery of positive similarities as 
among various kinds of ts but also the determination 
of some physical peculiarities associated only with 
ts. The group can be established on a laboratory 
basis only by the discovery of charaeteristics which 
are constantly present for this group, and never 
present for any other group. 

Prof. Scripture camiot be unaware of the objections 
raised to Bloomfield’s essentially similar proposal, 
and it is impossible that his suggestion, in Natctre 
should have been made Jocosely or irresponsibly. 
One can only conclude that he has discovered a 
method for the determination of positive, exclusive 
physical properties of the various members of a 
phoneme (in his terminology, tlie various phonemes 
of a group). The announcememt of his discovery will 
be welcomed as a partial solution of this vexing 
phonetiC'23hoiiologieaI problem. 

Still unsolved, however, will b© the problem of 
differing phonemic distributions of similar sounds in 
different languages. Recordings of an American 
pronouncing battle and an Englishman pronouncing 
barrel would show a high order of similarity in the 
intervocalic consonant, which belongs deifiiiitely in a 
^-group for the American and in an r-group for the 
Englishman. 

, W. F. Tw'abdel'L. 

University of Wisconsin, 

Madison, Wisconsin. 

Sept. 3, 

iNatube, 136, 261, Aug. 17, 1935, 

“ Gf. Lmigiiaffe Monograph, 16, 17-32. 


In a collection of sound film registrations I find 
quite a number of regions that resemble the one 
reproduced in Fig. 1. Such a region consists of a 
series of bits of vibration with many peaks of different 
heights and periods of repetition and several vibratory 
movenaents of less sharp character, all of them^ 
beginning strong and fading to zero. Each bit of 
vibration can be characterised by its duration and 
by the systems of peaks and less sharp movements 
with their heights, periodicities and decrements. An 
entire region will be characterised not only by all 
the measurements for the indi\Idual bits but also by the 
numbers for their differences and order of sequence. 
Every region will have a more or less similar, but yet 
different, set of numbers for each of its characteristics. 
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For the group formed from the similar cases there 
will be for each characteristic an average value a, an 
average variation v and a limit of variation I, For 
the whole set of i characteristics there will be the 
averages a a. 2 , . . . , the average variations 
■Vi, v^r • . • > 'Oif and the limits of variation li 
I 2 , . . . , k. The term ‘phoneme’ might be used to 
indicate : (1) the whole group of speech sounds with 
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action (though one of the othei* two may also be 
playing a part). 

It is a striking fact that although widely differing 
reaction velocities are obtained when different initial 
concentrations of glutathione and of methyl glyoxal 
are used, yet at all concentrations and velocities the 
reaction proceeds linearly (zero order) until almost 
complete exhaustion of the methyl glyoxal. To shed 
some light on this fact, imusual in 
enzyme kinetics, we followed the 
changes in free sulphydryl in the 
course of the reaction. The lactic 
acid production by the enz 5 une was 
determined by gradual titration 
with alkali, the hydrogen ion con- 
centration of the buffer-free solu- 
tion, which contained an indicator, 
being kept constant. From time to time, samples 
were strongly acidified and rapidly titrated with 
iodine in presence of starch. We expected a gradual 
reappearance of the glutathione originally bound to 
methyl glyoxal. The results actually obtained are 
shown in Fig. 1. The greater part of the initially 
present free glutathione (less than half of the total ; 
the rest is combined with methyl glyoxal) rapidly 
disappears after addition of the enzyme. The amount 
of free —SH group of the glutathione remains at a low 
value during most of the reaction ; finally, as the 
reaction comes to an end and its velocity begins to 
fall, all the — SH, including that originally combined, 
rapidly reappears again. All the while the acid pro- 
duction proceeds at a steady rate. 



We have not yet investigated how the glutathione 
is ‘hidden’ during the reaction. A more complete 
combination with methyl glyoxal under the action of 
the enzyme (less than 0*5 mgm. of a purified prepara- 
tion in 1 mol.) would appear to be ruled out by the 
chemical equilibrium involved. A dismutative 
reaction, with intermediate formation of other sub- 
stances than lactic acid, is contradicted by the 
observation of Ariyama and Kobayashi^ that lactic 
acid production is equal to loss of methyl glyoxal 
throughout the reaction. 



Fig. 1. A few waves of the sound track of the vowel in a flhn record of ‘hatch’. 

characteristics specified in this way, or (2) a speech 
sound defined with averages of these characteristics, 
or (3) a speech sound that may be any one of the 
group with these characteristics. The choice depends 
on convenience and accuracy. If we say that a 
person pronounced the word indicated in print by 
hatch with the phoneme ge, we do not mean that 
he used a whole group or an average ; we can only 
mean that he used one of a group. If, however, we 
say that the speech of a person or a dialect is charac- 
terised by the use of the phoneme ge, any one of 
the three meanings is appropriate. 

The essential point is that a new and successful 
method does exist for accurately and minutely 
specifying and sorting all the sounds of a language 
into definite and mutually exclusive categories, 
namely, the measurement of records of speech. This 
method transforms phonetics and linguistics from 
indefinite disciplines into exact sciences. It must be 
understood that science deals only with observables 
(Heisenberg) and that our knowledge is limited to 
the numbers obtained from the observables (Edding- 
ton and others). The *entities that produce these 
numbers are not only unknowable but are also 
unmeasurable (Dirac). A statement that a speech 
sound consists of a certain set of measurement- 
numbers is a scientific fact that can be used. A 
statement that it is like the sound of t in tip conveys 
no definite information unless the measurement - 
numbers are given. If we mean anything else than 
these measurement -numbers we are claiming know- 
ledge of the unknowable. 

E. W. SCBIFTIJBE. 

Phonetic Laboratorj^ 

62 Leytonstone Road, 

London, E. 15. 


Mechanism of Glyoxalase Activation by Glutathione 

We have investigated the specific co -glyoxalase 
action of glutathione, discovered by Lohmannh 
Girsavicius and Heyfetz^ have shown that the 
spontaneous combination of glutathione and methyl 
glyoxal in aqueous solxition leads to a state of equili- 
brium ; formation and dissociation of the compound 
proceed, in not too acid solution, with great rapidity. 
The dependence of the velocity of the enzymic 
reaction on the initial concentrations of glutathione 
and methyl glyoxal (Platt and Schroeder^) and of 
their compound (unpublished work of ours) leads to 
the conclusion that of the three substances — free 
glutathione, free methyl glyoxal, and the compound— 
it is the latter that is the true substrate of glyoxalase 
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Whatever the actual chemical reactions involved, 
it can be stated in general terms that the glutathione 
first combines by means of its —vSH group with the 
substrate, methyl glyoxal, and then, as the enzyme- 
catalysed reaction develops, enters into some further 
transformations, again involving its —SH group. 
This observation seems of interest for the role of 
sulpliydryl compounds in biochemical catalysis 
generally., , „ 

J. OlBSAVldlXJS. 

P. A. Heyfetz. 

Biochemical Department, 

All-Union Institute of Experimental Medicine, 

, Moscow. ' 

, ^ 19S2. 

, i?., 276, 190 ; 1935. 

® Mot c;im„ 104, 281 ; 1934. 

* J. Bioehem. (Tokyo), 18, 317 ; 1932. 


Blood Group Inheritance 

We agree with Prof. Haldane’s view^ that the 
existence of a fourth allelomorph underlying the 
inheritance of blood groups (equivalent to the theory 
proposed by us'-^) cannot be regarded as proved until 
tested in some such way as he suggests. The published 
statistics of many investigators, collected by Lattes^, 
do not give sufficient information about individual 
families for the points raised by Prof. Haldane to 
be dealt with immediately. 

Of the alternative theories suggested, mutation is 
discounted for the reason Prof. Haldane surmised : 
it would need to occur about ten times as frequently 
in A J5 xO matings as in the other cases where 
anomalous offspring have been recorded. The 
hypotliesis of trisomy is unsatisfactory in that while 
it explains the occurrence of AB offspring from 
AB X 0 matings, it fails to account for the 0 offspring, 
which according to Lattes S Furuhata® and Bauer® 
are not less frequent. (Each type comprises about 
5 per cent of the total progeny.) 

J. Ffoitlkes Edwards. 

University College Hospital, 

London, 

I. M. H. Etherington. 

Department of Mathematics, 

University, Edinburgh. 

Oct. 2. 

^Nature, 136, 432, Sept. 14, 1935.. 

Nature, 136, 297, Aug. 24, 1935. 

® Lattes, “Individuality of the Blood” (Oxford XJniversitv Press, 
1032). ’ 

^ ibid., p. 149. 

® Furuiiata, Japan MMkal World, 7, No. 7 ; 1927. 

® Bauer, Kim. Woohemchr., 7, 1588; 1928. 


Effect of Vitamin C (Ascorbic Acid) on the Growth 
of Plants 

Hbferring to the letter from Miss Synnove v. 
Hausen^, I gladly acknowledge the priority of her 
paper, the existence of which was unknown to me 
when publishing mine on the same subject. Such 
coincidences are frequent in research work. More 
important, however, than similar questions of 
priority is the fact that our experiments have resulted, 
in a new field of research, in mutual confirmation, 
although worked out independently and with different 
methods. 

There is yet another point which I wish to stress, 
and that is : the new proof given of the great utility 
of the ‘correspondence’ columns of JSTature in, giving 


early news in ^ the field of research and in bringing 
together research workers who would not otlierwivso 
know of' each other’s work. This is particularly' 
the case with publications in languages which are 
read by relatively few people outside the countries 
in which they are used. 

L1szl6 Havas. 

Rothainsted Experimental Station, 

Harpenden, Herts. , , , 

Oct., 3. ' 

^ NATURE, 136, 516, Sept. 28, 1935. 


Zinc and Plant Metabolism 

Recent investigations by Reed and Dufremoy^ 
on the condition known in C''^trw.s culture as ‘mottle - 
leaf’ are of great interest to the plant physiologist 
apart from their practical value to the industry. 
Results obtained from field treatments in conjunction 
with microehemical examination have suggestixl that 
zinc plays an important role in controlling tlie oxida- 
tion-reduction equilibrium of tlie leaf cells. Applica- 
tion of zinc, eitlier through the soil or in the form of 
a spray to the foliage, leads to rapid ri*eo\u^‘ry from 
the ‘mottled’ condition, associated witli profound 
cytological changes inciiuling the protliietion of 
chlorophyll. 

During a visit to California in the (^arly part of 
this year, I was fortunate in sethng these ex]RU‘irnents. 
The contrast betw(^eix the y<*ll.ow-l(‘ave.d control 
trees and those that had been sju'ayed a few months 
previously with zinc sulphate solid i{»n and wore now 
bearing dark green, healthy foliage was truly striking. 
There can be no (piestion as to tlie tdlicacy' of the 
treatment, surprising tlioiigii it may' be Hi at (Tfeetive 
amounts of zinc can be absorbed by l(‘a\'es with a 
cuticle so thick as that of Citrus. 

_ It would' be regrettable' if these investigations, 
through their publication dn a periodical mainly" 
devoted to agricultural science, should escape the 
attention they^ deserve from plant phy^siologists who 
may" have no direct contacts with applied work. 

W. N'EILSON tfONES. 

Bedford College, 

University of London. 

Oct. 3. 

^ H. 8. Reed and J. Biifivnoy, “The KtlVets uf Zinc and Iron Salts 
on the Ceil Structure of Mottled t)ranirt‘ Lt'aves”, Hlhjurdhi (riiiv. of 
Calif., Berkeley, Calif.), 9, 113 -135; .1935. 


■ Prevention of Clogging of Strainers in Rearing 
Aquatic Organisms 

W ALTON Smith has recently’- ^ descr i ix hI a] )pa ra t us 
which overcomes several difficult levs in rtniring inarim? 
larvae in flowing water, one special point being th<? 
waxing of the bolting siffi strainers to retard clogging. 
I encountered the clogging in rearing Metrlocnenius 
longitarms, Goet. (Diptera, Chironomidre) laiu'a? in 
flowing water, the overflow strainer being rapidly' 
stopped up by the algal food and dejecta. 

A 500' c.e. distilling flask was provided with, a 
rubber' bung through .which passed a short 4 mm., 
bore glass tube as' .inlet, its inner end closed with a 
strainer, as these larvas attempt to leave their 
vessel. A second, piece of tube was bent to an 
appropriate angle and one limb cut off very short. 
The short limb was fixed tightly into the inner 
end of the delivery tube of the flask by" a rubber 
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ring and the long limb projected into the body of 
the flask, but not directly below the inlet tube. Its 
lower end was just clear of the surface when the 
flask was half-filled with water and was closed by a 
fine strainer, thin cotton cloth being used as the 
larvse nibbled bolting silk and so escaped. A rubber 
connexion between the inlet tube and a cistern was 
supplied with a screw clamp to regulate the flow, 
yhieh fell in heavy drops. 

The wave caused by the drop made contact with 
the outlet strainer and ejected an equal amount of 
water while the suction of the falling wave kept the 
strainer from clogging. The drip was adjusted to 
renew the water in the flask every four hours, but a 
faster renewal is possible just so long as the ‘make 
and break’ system persists. As tap -water served my 
purpose, the cistern was kept supplied from a gently 
running tap, four flasks working from a single main 
lead, and, provided that air locks were not allowed 
to form in this lead, the apparatus ran smoothly for 
an indefinite length of time. 

Ln, Lloy®. 

The University, 

Leeds. 

Oct. 1. 

^ Natcre, 136, 345 ; 1935. 


X-Ray Examination of the Effect of Removing Non- 
Celiulosic Constituents from Vegetable Fibres 

Int a recent letter by W. T. Astbury, R. D. Preston 
and A. G. Norman in Nattoe of September 7, p. 391, 
it is stated that “Miles Thomas and Hewitt report a 
diminished intensity in photographs of purified 
fibres ; but we have not observed such an effect”. 

The results obtained for sisal, in this laboratory, 
confirm their statement that no dimmished intensity 
is observable in photographs of purified fibres. On 
the contrary, the process of purification leads to an 
improved definition. 

Any ambiguity which may have existed on this 
point is much to be regretted, but it may be easily 
explained and removed. 

Fibres which have been chlorinated by the use 
of moist chlorine gas, and the so -formed chloro- 
compounds not removed, were designated “chlor- 
inated fibres”. It is these fibres which give a photo- 
graph of diminished intensity. There is full agree- 
ment as to there being no diminished intensity in 
photographs of purified fibres. xx . 


Department of Botany, 
University College, 
Leicester. 


Joseph Hewitt. 


Points from Foregoing Letters 


Certain strains of mosquitoes {Gulex pipiens) 
originally found on the Continent can lay fertile eggs 
without a previous meal of blood and have been 
termed ‘autogenous’, J. F. Marshall and J, Staley 
bring evidence that certain man-biting mosquitoes 
in Great Britain are females of such autogenous 
strains : they describe the morphological differences 
between autogenous mosquitoes from various countries 
and the original non-autogenous variety and suggest 
that the specific name C. domesticus be revived for 
the autogenous strain. 

The original gorilla skulls upon which Richard 
Owen based his first description of that animal in 
1 848 have been discovered in the Bristol Museum 
and Art Gallery. H. Tetley gives their origin and 
history. 

The formation of brown ring deposits on glass by 
bombardment with positive rays (protons) is reported 
by Prof. B. Dasannaeharya, V. T. Chiplonkar and 
L. G. Sapre. Similar deposits, but not ring-shaped, 
have been observed before and ascribed to the 
decomposition of hydrocarbon impurities. 

Dr. R. K. Asundi, M. Jan-Khan and Prof.R. Samuel 
have increased the small number of completely 
analysed spectra of polyatomic molecules by an 
analysis of the Se02 bands. They have also analysed 
the SeO bands, and find a close correspondence 
between the constants of these two molecules, which 
indicates strong localisation of the bonds. 

The direct measurement of the L -series of the 
X-ray spectrum of the i^are gas argon, by means of 
their new ionic tube, is reported by M. Backovsky 
and Prof. V. Dolej§ek. The observed values agree 
well with those calculated by interpolation of the 
data from Siegbahn and Magnusson. 

E. G. Cowley and Prof. J. R. Partington have 
determined the dielectric constants of several esters 
of inorganic acids (ethyl and -amyl borates and 
triphenyl phosphate) and have calculated their 
molecular dipole moments. 


Experiments by Dr, C. N. Acharya show that, 
when nitrogenous substances are oxidised by a rnix- 
tvire of chromic and sulphuric acids, the amount of 
ammonia formed bears a definite proportion to the 
total nitrogen present, depending on the structure 
of the compound. Of the residual nitrogen, a part is 
converted into nitrate, and the rest lost in gaseous 
form. Dr. Acharya gives the values of ‘oxidation 
constants’ for different tjqpes of nitrogenous com- 
pounds. ■ 

If the term ‘phoneme’ is to be applied to one only 
of a group of similar sounds then, a.sks W. F. Twaddell 
of Prof. Scripture, what name is to be given to the 
group itself ? Further, is there sufficient evidence 
from sound-track profiles to justify grouping together 
the p’s or fs in such words as "pif and Hip^ ? Prof. 
Scripture answers that it is a matter of convenience 
whether the term phoneme is used for a group of 
similar sounds or for a single member of the group. 
The essential part, he insists, is that the phoneme 
shall be defined in quantitative terms based upon film- 
tracks or similar records, and not upon references 
to undefinabl© and unrecorded sounds such as ‘P 
in 'tip\ 

In the fermentation of certain sugars to lactic acid, 
methyl glyoxal is considered to be an intermediary 
pi'oduct, it being changed to lactic acid by an enzyme 
in presence of the sulphur compound, glutathione. 
From the I’ate at which lactic acid is produced and 
from other evidence, J. Girsavicius and P. A. Heyfetz 
conclude that the glutathione first combines by 
means of its ■— SH group with methyl glyoxal, and 
then, as the enzyme -catalysed reaction develops, 
enters into a further transformation, again involving 
its —SH group. 

Prof. Neilson Jones directs attention to recent work 
by Reed and Dufrenoy showing that spraying with 
zinc sulphate prevents ‘mottle leaf’ in Citrus, and 
points out that zinc is apparently an essential element 
in the production of chlorophyll. 
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Recent Cave Exploration in Britain 

At the recent Norwich meeting of the British 
Association, reports of two committees of Section H 
(Anthropology) dealt with explorations of caves ^in 
Britain which have been subsidised by the Associa- 
tion. Of these, the report on the work carried ont in 
Kent’s Cavern, Torquay, indicates that during the 
past year a stage of excavation has been reached 
which promises well for future results, though at an 
enhanced expense. The work of the past year, which 
was resumed in October, 1934, and continued until 
the end of May, 1935, was directed to the centre of 
the Vestibule at the north entrance, which has been 
the scene of operations of the last three seasons. It 
proved most remunerative in the quantity and size 
of the animal relics, among them being the tibia of 
an Irish elk, believed to be the largest ever foimd in 
the cave, a very long rib of a rhinoceros, a well 
preserved tooth of a mammoth, and the whole of 
the incisors of a horse. These bones were remarkably 
free from the gnawing of carnivores. Probably they 
had dropped between the interstices of the large 
fragments of rock, with which the floor had then 
been covered, and thus escaped the further attention 
of the hyaenas by which they had been brought to 
the cave. In the Creswell Caves of Derbyshire, which 
have now been under exploration by Mr. A. Leslie 
Armstrong on behalf of the Association Committee 
for some years, a section showing the stratification 
of the deposits in the cave has been prepared for 
permanent preservation. It is announced that appli- 
cation has been made to the Office of Works for the 
cave to be preserved and maintained as an ancient 
monument. In the meantime, Mr. Armstrong has 
begun work on the deposits at the entrance of the 
cave, with the view of penetrating to the two Mous- 
terian levels underlying the superficial levels which 
were all that were examined by the Rev. Magins 
Mello in 1875. Valuable additions have been made 
to the fauna and artefacts from Mother Onmdy’s 
Parlour. It is now proposed to excavate the Boat 
House Gave. 

Influence of Illumination on Work-Efficiency 

A JOINT report of the Industrial Health Research 
Board and the Illumination Research Committee 
gives the result of an investigation by H. C. Weston 
into the relation between illumination and efficiency 
in work (H.M. Stationery Office, 1935. 4d. net). This 
report describes the first experiment, and deals with 
the illumination necessary for different sizes of work. 
Eighteen men were given sheets of paper on which 
were printed rows of incomplete circles. The gap in 
each circle pointed a different way, and each of the 
several sheets had different sized circles and gaps. 
The men had to cancel the circles in which the gap 
pointed a certain way. The same tests were given 
in six different degrees of illumination. Conditions 
were controlled so that there was no chance of 
memorising, no violent change in illumination, the 
minimum fatigue, and full allowance for individual 
variations. The results were judged according to 
the speed and accuracy of the subjects’ discrimination 
alone. They , show that although the smallest size 



could never be seen as easily as the. largest, the right 
illumination obtained the, maximum performance for 
each size. , A change in size^ among the smaller, and 
the larger sizes necessitated less alteration in illumiiia - 
tion than a change among, the intermediate ones. ' 
The range of illummation found,: necessary in the test 
is easily obtainable in practice. 

Mz.ptztion in Anemia salina 

Thu report submitted to ,Sectioii D, at the Norwich 
meeting of the' British Association by the Committee, 
of which Prof. R. A. Fisher was chairman and^ Dr... 
F. Gross secretary, appointed to investigate the pro- 
gressive adaptation to new conditions in Artemia 
salina (diploid and octoploid, parthenogenetie and 
bisexual), describes some highly suggestive experi- 
ments. Treatment of different races of Artem ia salina 
with sodium arsenite showed a considerable difference 
in susceptibility bet-'ween th<' di|)ioid bisexual and 
the octoploid parthenogenetie forms. Of the latter, 
several lines showed 100 per cent survival of naupiii, 
when tested for twenty-four hours at tlie age. of 1-4 
days with 0*6 per cent of an Ni'ii) solution of sodium 
arsenite, wdiereas in the bisexual races (‘von the 50 per 
cent point of survival lies well under 0*5 per cent 
poison. In the bisexual races, parallel fiimsli(\s showed 
consistently different degrees of resistance^ although, 
as shown in the report, there were irregularities in 
the response of different broods of the same parentage, 
the cause of which has not yet been establislied. As 
regards the question w.hether there wa:.s any i,ncrease 
in resistance due to treatment and selection, com- 
parisons were made which indicate in both a par- 
thenogenetic line and in bisexual strains, a higher 
percentage of surviving naupiii after one and two 
generations treatment, ‘Tn both cases it is difficult 
to avoid the conclusion that the strength of poison 
needed to produce a given death-rate has been in- 
creased by at least 10 per cent., and p,robably more 
for the bisexual material,” 

Crabs from the Dutch East Indies 

Db. Isabella Gobdon lias described in detail a 
collection of' crabs from the Diiteli East Indii^s 
(“Resultats Scientifiques du Voyage aiix Indes 
Orientales Nderlandaises de LL.AA.RR. le Prince 
et la Princesse Leopo.M de Belgique”. Mimoires 
du MusSe royal dhistoire naturelle de Belg-ique. 
Hors S5ri0, 3, Fasc. 15. 1934, Crustacea B.rachTO,ra). 
The material includes several iiiicommon and 
interesting forms. The genus Pkymodms is revised 
and-P. monticulosus .separated from P. ungulatus as 
a distinct species. The sub-family Eumedoninae in 
the family Parthenopidae, and the genus Xenocaremus 
are also revised. The text-figures in this work are 
■ good and, especially in the drawings of' the male 
pleopods,, show an extraordinary amount of different 
types. These male pleopods in many , genera are 
found to be of much .specifie importance and are a 
valuable diagnostic character, differing as they do 
very appreciably in those forms in which they are 
used for systematic work. Farther reports in the 
same series recently published include the Rhizo- 
cephala and the Stomatopod iarvte. 
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After-Ripening and Germination of Rose Seeds 

The propagation of garden roses by budding good 
\^arieties upon stocks raised from seed is likely to 
find extensive application in the near future. Rose 
seeds are, however, rather difficult to germinate, but 
a paper by Dr. M. A. H. Tiiicker [Boy. HorL iSoc, J,, 
60, Pt. 9, Sept. 1935) shows that suitable storage 
conditions before planting will render propagation 
from seed much easier. Achenes from the rose hips 
should be scattered in layers in damp sand within a 
plant pot which is then sunk in ashes in the open. 
This process is known as "stratification’, and if the 
seeds remain under these conditions from early 
Kfovember to the beginning of March, subsequent 
germination is hastened considerably. The paper 
reports a number of trials of unsuitable methods, the 
results of which are, nevertheless, illuminating. 
Storage at low or cool temperatures, for example, 
did not hasten germination ; the seeds apparently 
require fluctuations in temperature and moisture 
content such as are provided by stratification. 

A Virus Disease of Wallflowers and Stocks 

Gardeners are now familiar with the pathological 
condition of the tulip known as "breaking’, and it is 
interesting to note that wallflowers and stocks are 
subject to a similar malady (“Colour Changes in Wall- 
flowers and Stocks” by Dr. Kenneth Smith, Gard. 
Ghron*, 112, Aug. 10, 1935). The cause of the trouble 
is a virus disease of cauliflower and broccoli. This 
produces a mottling of diffuse yellow patches on the 
leaves, and such plants serve as sources of infection 
for wallflowers and stocks, the aphid Myzus persicce 
being the transmitting agent. The last -mentioned 
floral crops have mottling of the leaves, but their 
flowers are also streaked with white or yellow^ — 
a most conspicuous and bizarre effect. Control 
measures are routine spraying of young plants with 
a wash to kill the aphids, the destruction of any 
infected plants, and the separation of the culinary 
members of the Cruciferse from the beds with wall- 
flowers and stocks. 

Nevada Earthquake of 1934 

Earthquakes of moderate intensity are very 
rarely accompanied by superficial fault -displace- 
ments, and thus the account given by Messrs. E. 
Callaghan and V. P. Gianella of the earthquake of 
January 30, 1934, in the Excelsior Mountains, is of 
much interest (RwiZ, Amer. Seis. Soc., 25, 161 ; 1936). 
The shock was of intensity 8 or 9 (modified Mercalli 
scale) and its epicentre lay in about lat. 38'2° N., 
long. 118*6° W. Numerous faults traverse the 
mountain area, and, along one of them on the southern 
slope and directed N. 66° E., a rupture occurred, 
about 4,500 ft. in length, with a scarp 5 in. in maxi- 
mum height, showing that the summit area of the 
range had subsided with reference to the southern 
side.' , . 

Wind Records in Open Sea 

"‘Wind Records from the Bell Rock Lighthouse”, 
by A. H. R. Goldie, is the title of Geophysical Memoir 
No. 63 of the Meteorological Office (H.M, Stationery 
Office. 2s. 6d.}. A Dines anemograph was erected at 
the Bell Rock in 1929, fourteen feet above the dome 
of the lighthouse, and 130 ft. above the mean level 
of the sea ; the position, twelve miles from that part 
of the east coast of Scotland in the neighbourhood of 
Arbroath, is unique for its representation of open-sea 
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conditions. Nevertheless, the detailed analysis of 
records obtained in the first two years during which 
the instrument was working, and their comparison 
with similar records obtained on the very exposed 
island of Tiree, suggest that the Scottish mainland is 
not without its influence on the structure of the wind, 
even at that distance. The absence for a great distance 
in all directions of any objects except the sea waves 
that might cause gustiness by mechanical friction 
leads one to expect low figures for the ‘gustiness’ — 
defined as the difference between the average wind 
speed in gusts and in lulls divided by the mean speed. 
The analysis showed that gustiness is greater in 
winter than in summer, an effect attributed by the 
author to the greater lapse -rate of tempera tur© in 
winter. The memoir contains a section dealing with 
wind waves and squalls which is of particular interest 
in view of the work done at Cardington on the cell 
structure of squalls. There appears to be very strong 
evidence that wave-like fluctuations of wind speed at 
Bell Rock are nearly always associated with marked 
horizontal stratification of the atmosphere, while 
squalls of the type where the wind speed increases 
very suddenly with a veer of direction and falls off 
gradually (a feature of the convexional cells found at 
Cardington) are associated with a steep lapse-rate of 
temperature, 

A Device for Stream Field Study 

In a paper communicated by the Structural 
Research Laboratory of the Royal Technical College, 
Copenhagen (Ingeniorvidenskabelige Skrifter. A, 
Na. 39 : A New Device for Direct Stream Field 
Studies and its Application ; with an Appendix on 
the Pressure Distribution on a Triangular Prism, 
By Paul Nemenyi. Pp. 23. Copenhagen : G. E. 
C. Gad. 3.00 kr.), Paul Nemenyi describes a 
new device which he has designed for stream 
field studies, and gives details of its application 
to the determination of wind pressures on buildings. 
Recent investigations have shown that with small 
roof slopes there is a partial vacuum on the wind- 
ward side, and that when the slope becomes steeper 
this condition changes somewhat abruptly to pressure. 
The results obtained from experiments made in the 
Ahlborn Channel being to an unknown extent 
influenced by capillary phenomena, it was thought 
desirable to check and correct these by constructing 
a closed channel with measuring arrangements to 
give the direction of the stream, the total velocity 
pressure and the static pressure. The wind channel 
is horizontal, and across it is placed a horizontal tube 
having an almond-shaped section with a single hole 
in the symmetry axis of the central section. This 
tube can be raised from bottom to top of the wind 
channel, and can also be turned through any angle 
so that the pressure and its direction can be taken 
at any height in the central plane of the channel. 
The paper provides an illustration and description 
of the channel and measuring apparatus, and proceeds 
to describe a number of typical experiments made on 
models representing solid and perforated walls and 
buildings, and on a triangular prism. Diagrams show 
the pressure distributions obtained in these experi- 
ments both in the form of contour maps and cross- 
sections for various directions of the wind relative 
to the surfaces. These diagrams exhibit very clearly 
the surprisingly high negative pressures which occur 
locally near roof edges. At one point, for example, 
the negative pressure was found to be 326 per cent 
of the normal velocity pressure. 
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Radio Research in Australia 


T he Kadio Research Board, which was set up 
some years ago under the Commonwealth of 
Australia Council for Scientific and Industrial 
Rosoarch, continues to carry out considerable research 
into several of the fundamental problems of radio 
communication. The results of some of this work 
have recently been described in a series of ten scientific 
papers published in Melbourne in three reports of 
the Radio Research Board. A foreword to these 
reports states that the co-operation of several bodies 
in Australia has greatly assisted the work of the 
Board. In particular, the Postmaster GeneraPs 
Department contributed half the cost of the investiga- 
tions during the financial year 1928-29, and three- 
quarters of this cost in the succeeding years. The 
Universities of Sydney and Melbourne have provided 
the necessary laboratory facilities for the location 
of the staff conducting the work, while the Depart- 
ment of Defence has also assisted with the loan of 
apparatus and in other ways. It is to be noted that 
several of the authors of the papers received their 
early research training in Great Britain with the 
Radio Research Board organisation under the Depart- 
ment of Scientific and Industrial Research. 

The first report of the series under review contains 
four papers^, of which one ‘‘On the Rotation of the 
Plane of Polarisation of Long Radio Waves” has 
been previously published in the Proceedings of the 
Royal Society, 1934. The other three have also been 
published previously in Journal of the Institution 
of Engineers, Australia. Two of these papers deal 
with the development of a radio field intensity 
measuring set for medium broadcast frequencies, and 
its use in the exploration of the field around some 
Australian broadcasting stations. As a result of 
this work data have been obtained on the effective 
conductivity of several types of ground, and the 
resulting attenuation accompanying the propagation 
of waves over this ground. At the same time, 
measurements were made on the intensities of in- 
direct or downeoming waves at various distances, 
and on the general noise level due to atmospheric 
disturbances, with the view of determining the effective 
service range of certain broadcasting stations. The 
last paper in this series describes the development of 
a frequency recorder for the rapid and continuous 
measurement of audio frequencies, as required in an 
extension of the frequency-change method of deter- 
mining the heights of reflecting layers in the iono- 
sphere. 

Report No.* 7 contains a group of four papers 
describing investigations into the propagation of 
medium frequency electric waves in the ionosphere 
Each of these papers has already been published in 
Great Britain during 1934 or 1935. 

The last of the reports® so far received contains 
two hitherto unpublished papers describing the 
study of atmospherics and their interference effect 
in radio reception in Australia. The first of these 
describes a series of observations of the directions 
and intensities of atmospherics carried out with two 
visual cathode ray direction-finders installed at the 
ends of a base lino 570 miles long and operating on 
a wave-length of 3,000 metres. The sites selected 
for these instruments, at Canberra and Toowoomba 


respectively, were considered io lx? particularly 
suitable for obtaining data on soiirc'es of atmospiioiics 
in Queensland. ■ With the aid of ii short wave radio 
communication link, sirnuItane'Ous x isual obstuA ations 
were made over a period oi four l)fT‘ember 

1933-Marcli 1934. The results nvv. illustruted in the 
■ paper by maps showing the distribution of the 
sources of atmospherics during this siunnier period, 
and also lines of equal mean intensity of disturbance 
produced by each source. 

' ■ The location of these atmospherics sotirees shows a 
very satisfactory correlation witli the rcqiorts of 
thunderstorms obtained from the ordinary meteoro- 
logical records, and thus strongly confirms the 
previous deduction that the- niajoi'ity of, if not all, 
atmospherics in Australia origi!iatc,‘ in lightning 
flashes. An important inference made In’ the iuithors 
on this portion of the work is that fc>r idumderstorm 
warnings for aircraft, the cathode ru\’ direction- 
finder is much proft‘rable to (tnHuary m<‘ttHu*o]ogicai 
methods. 

The shapes of the iso-intensity liru\-^ ndVrrtd to 
above for daytime obsoi'vations w(‘re found to be 
satisfactorily explained by tluj effect of the topo- 
graphy of the ground on tlie pi-opagation of the 
electric distiirbanee constituting the atmospheric. 
After making aliowanct^ for this effect, both tfie day 
and night observations agree in iiidictating that all 
the sources wwe of the same mean iiitcuisity within 
reasonable limits ; in otlmr w<')rds, the average power 
in a particular waive -band radiat-tHi by lightning 
flashes is sensibly constant. The <Iistan<^es at w’hieh 
the sources w^ere located ranged up to about 2,500 
miles from the observing stations. 

The last paper in this series discusses tlie effect of 
atmospheric disturbances on broadcast recoj^tion 
conditions in Australia. Tlie equivalent pow’or of 
the radiation emitted by an average ligl fining flash 
is calcuiated, and tiie activity and distribution of 
lightning flashes in thunderstorms in Nuirioiis parts 
of Australia has lichen obtaine<l from tlu'- meteoro- 
logical records. With tiie aid of tht‘sc. data, the 
interference of atmos])herics with the reeeption of 
broadcasting on different wave-lengf hs and at various 
field intensities has botai cahaiiatod. Under the 
conditions considered in t!ie ])aper, it is i-emcluded 
that the proportional time of iuterfiTeiua^ with th(‘- 
normal 4,000 hours of broaik'astiug pei* annum is 
very small. In the foreword to this rt^pori (No. 8) 
it is pointed out tluit some matters in this paper, 
such as the standards of rcet'])tion assununh may not 
be generally accepted by other experts on this subject. 
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National Smoke Abatement Society 

Meeting at Bristol 


T he annual conforeiie© of the National Smoke 
Abatement Society was held in Bristol on 
S6)ptember 20-21 under the presidency of Dr. H. A, de 
Voeux. Dr. A. G. Huston summarised the work done 
with the late Prof. J. B. Cohen on the damage caused 
by smoke in the West Riding of Yorkshire. Animal, 
as well as vegetable; life suffers. Land exposed to 
acid atmosphere becomes deficient in lime, and cows 
grazing on such land yield milk also deficient in 
lime. 

Dr. R. Lessing reviewed sources of atmos^^heric 
pollution, and advocated systematic surveys. The 
generation of electricity in large units, while diminish- 
ing total pollution, has resulted in the localised 
emission of exceptionally large quantities of acid flue 
gases, often in thickly populated areas. The con- 
centration of fuel burning has the advantage of 
facilitating efficient utilisation and also the scientific 
treatment of the flue gases. Within a few years, 
two processes have been elaborated for the de- 
sulphur isat ion of flue gases, in the Battersea and 
Fulham Power Stations. The Fulham process has 
the advantage of producing no liquid effluent. Dr. 
Lessing estimates that both processes, when in full 
opei'ation, wuli reduce the suIidIiui* acids passed 
annually into the London atmosphere by 40,000 tons. 
The London gas companies already recover, during 
gas purification, sulphur equivalent to 55,000 tons 
of acid. It may be estimated that the public utilities 


will eventually recover or remove 20 per cent of the 
sulphur present in the coal burnt in London. 

Large power stations emitting flue gases at a high 
velocity may be an important source of grit and 
dust, which is an insidious but noxious polluting 
agent. Fortunately, the washing process also takes 
care of the grit and dust at the same time. Central 
heating of large buildings, institutions, blocks of 
flats is leading to analogous conditions of local 
atmospheric pollution on a smaller scale. 

Hitherto, efforts to diminish atmospheric pollution 
have been due mainly to idealists possessing know- 
ledge and vision but impotent to alter actual con- 
ditions. Those wnelding political power, local and 
national, have been indifferent. Commercial interests 
have been passively or actively resistant. Conditions, 
however, change. Already it is recognised that smoke 
endangers air traffic, and may render a site ineligible 
for aerodromes. A recent report of an investigation 
conducted at Pittsburgh expressed the view that 
“Smoke is a major obstacle to the popularisation of 
aviation”. Atmospheric pollution is largely re- 
sponsible for the movement of urban population 
to the country, and this promotes ‘ribbon develop- 
ment’. Smoke may make a district unsuitable or 
unattractive for new industries. The realisation of 
this by local authorities and chambers of commerce 
ought to engender a more active interest in ameliora- 
tive measures. 


Problems of Administration and Management 


P ROBLEMS of amalgamation and decentralisa- 
tion were discussed at Norwich on September 9 
by the Department of Industrial Co-operation of the 
Economic Science and Statistics Section of the British 
Association. Mr. L. Urwick opened the discussion 
wdth a paper on executive decentralisation with 
functional co-ordination in which he emphasised the 
necessity for a technical approach to questions of 
organisation. After discussing the nature of re- 
sponsibility, and its relation to authority and power, 
he pointed out that reasons of time and space as 
well as psychological factors were important in- 
fluences making for decentralisation. The steady and 
inevitable growth of functional specialisation made 
imperative the clear distinction between executive 
and administrative or policy-making responsibility, 
as well as the co-ordination of functional methods, 
and the reconciliation of these two tendencies was 
the central problem in modern business organisation. 
Failure to recognise the nature of the difficulty might 
easily involve the failure of a business combination. 
When a new duty arose, Mr. Urwick insisted that the 
only ultimate solution was to define that duty and 
EvSsign it to individuals, properly selected and suit- 
ably trained. He regarded it as inevitable that 
business organisation should evolve towards a true 
system of ‘staff’ positions and relationships as distinct 
from either ‘line’ or ‘functional’ positions, and 
organised staff training was accordingly essential. 


Mr. T. G. Rose described some examples of de- 
centralisation problems in small undertakings, par- 
ticularly of the management difficulties arising with 
a head office in London and works in the provinces, 
or in financial control from London while manage- 
ment and manufacturing activities are carried on 
in the provmces, or again in the decentralisation 
of management in a group of rationalised small 
firms. 

Dr. K. G. Fenelon discussed problems of centralisa- 
tion and decentralisation in the management and 
administration of combines. A choice betwnen these 
two alternatives in practice has usually been made 
on an empirical basis, and frequently following an 
initial centralisation, a complete reorganisation had 
been undertaken to achieve decentralisation on a 
scientific basis. Such a task of reorganisation involves 
the careful study of each of the different functions 
and activities and the determination of the most 
suitable organisation for each. This reorganisation 
accordingly involves three stages : first the bringing 
of all the threads into the hands of the central 
management for the study of the problems and pro- 
cedure of the different units ; secondly, comparative 
analysis of the varying activities, leading to standard 
practice; and thirdly, the evolution of a process of 
decentralisation to give new elasticity. 

Dr. Fenelon stressed the extent to which effective 
decentralisation depended not only on careful study 
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and preparation but also on getting;, the personncd 
to co-operate with one another and to think and act 
with ' enthnsiasm. Gentralisation of administration, 
that is, control of policies and centralisation of the 
management of each of the chief functions, did. not 
■ always in practice go together. ' Improved manage- 
ment methods had greatly facilitated the centralisa- 
tion of administrative ■ control, and ■ an . economic 
research department or a statistical department 
■freqnentiy gave ' specialised. , assistance . ■ The chief 
danger of administrative centralisation lies in pushing 
it to a point at which the initiative of local executives 
is destroyed and the organisation becomes un- 
responsive to variations in local conditions and the 
demands of local' .markets. 

Administration and management, however, cannot 
be kept entirely 'distinct, It is essential to provide 
that a managerial staff . shall ' be consulted in the 
formulation of policies, their active consent obtained 


and their interest aroused, and Dr. Feneloii ref ‘ned 
to the advantages of the wise use of committees, and 
a budgetary system. With, regard to the contrr-.: of 
particular fiiiictions, the extent of centralis.ation cmJ 
decentralisation should be determined by the nature 
of the function, and the relative importance of tech- 
nical knowledge, personal contacts with customers, 

,. etc. Considering types of organisation, Dr. Feiielon 
referred to methods of co-ordination, through a 
system of committee's, and to tlu' u.s<3 of staff on the 
lines advocated by Major Ur wick. He suggestod that 
in any industiy tliere was a dcdlnito size of organisa- 
tion beyond wdiich smaller redairns on capital and 
organisation were obtained, Momovor, success or 
failure was often determined by the willingness or 
otherwise of the chief executives to delegate authority 
and by the closeness of the attoiitioii given to the 
form of organisation and to the principles of ad- 
. ministration. . . 


Fourth Imperial Entomological Conference 


T he fourth Imperial Entomological Conference, 
which was summoned on behalf of the Imperial 
Institute of Entomology and attended by twenty- 
seven delegates, each representing a different 
Dominion, Colony or other area of the British Empire, 
was held in Lendon on September 19-27. The 
delegates were received by Sir Charles J. Howell 
Thomas, chairman of the Executive Council, and 
devoted the remainder of the first morning to the 
appointment of committees concerned with questions 
affecting the future policy and activities of the 
Imperial Institute of Entomology. Afterwards, foul’ 
mornings or afternoons were devoted to meetings of 
committees and "a final business meeting, and five 
,to public meetings at which papers .were read and 
discussed. Visits were paid to Rothamsted Experi- 
mental Static.!!, the ' Forest Products Research 
Laboratory, Princes Eisborough, the Parasite Labora- 
tory of the Imperial Institute of Entomology at 
Famham Royal, ..and the Stored Products Research 
Laboratory, Slough. At Farnliam Royal, much 
interest was taken in a cinematograph film sliown 
by Dr. K. R. S. Morris, illustrating work on the- 
collection in central Europe and Sweden of parasites 
of pine sawfiies {Diprion) for export to Canada. 

By the courtesy of the president and council of 
the Royal Entomological Society of London, the 
public meetings of the Conference were held in the 
meeting room of the Society at 41 Queen’s Gate ; 
the delegates were also given every facility to use 
the Society’s library. 

The papers read and discussed were : locusts and 
grasshoppers, by Dr. B. P. Uvarov; termites, by 
Mr. F. P. Jepson; cotton -stainers and their control, 
by Mr. W. Allan ; sheep blowflies, by Dr. G. D. 
Morison ; the biological control of insect pests, 
by Dr. W. R, Thompson; pests of stored products, 
by Prof. J, W. Munro ; the need for forest entomo- 
logists, with special reference to the pinhole borer 
problem, by Dr. R. 0. Fisher ; and plant viruses 
and tbeir insect vectors, by Dr. K. M. Smith. 

It is impossible here fo give even an outline of 
the contents of all these papers, but mention may 


be made of tw'o, selected as tyj.>ieiii oxamp}c\s. That 
by Mr. Jepson attracted great interest, as it was 
realised that it dealt with pro}>I(*ins on the practical 
aspects of which much w«)rk is required and 
relatively little has botui done. Authorities on 
termites are few, and most of them are primarily 
interested in the .systematic brunch of th(?> subj<3et, 
Mr. Jepson opened by indicating enormous 
damage caiistxi by termites to crops, fon'st trees and 
all structures in which, timber is employed in the 
tropics and subti'opics, and estimated the annual 
losses as several millions of pounds .sterling in the 
Empire alone. He then devoted tlie main part of 
his paper to a. very valuable account of the methods 
found effective in his exper,ie.nce for the construction 
of buildings of various types in order to render them 
proof against invasion by^ soil-nesting termites, the 
principle underlying ail of them being the insertion 
between the siiperstructiire and the soil of a barrier 
of concrete that the insects cannot pass through or 
round. In his ox|,)(,u*ience (and tins was c.onfiiMncd 
by speakers in the discussion that- followi’tl), (.lo\au“n“ 
ment engineers are usually not incdiival to welcome 
advice on the construction of ti‘ri'nitt'-proof buildings, 
and great damage to or dostnietion of \’a!iiabie 
buildings constantly results. l!i addition to exeiiuling 
subterranean termites, howe\n3r, it is fiirtlKu* neces- 
sary, in many countries, to guai'd against tiio estab- 
lishment of dr;^wi"Ood termite's in the timl:)er of 
buildings. As these gai.n admittaiK^e in the wiiiged 
state, the only solution is to use timber that is natur- 
ally immune or has been Tendered so by artificial 
treatment. Owing to the contamination of food by 
the fiecai pellets of these insects, which occurs wlien 
they infest roof-timbers, food-safes, etc., the varied 
protozoan and bacterial fauna of their intestines 
deserves further study. In Ceylon, it is usually in 
houses attacked by them that cases of sprue develop, 
and there is reason for suspecting that the con- 
tamination of human food by their solid excrement 
is in some maimer associated with tiie causation of 
this disease. 

As a result of this paper and the discussion that 
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followed, a Committee on Termites was appointed, 
and the Conference adopted consequent resolutions 
ill which it emphasised the heavy losses caused by 
termites and the lack of knowledge on them, and 
recommended the accumulation of data on the 
financial losses to buildings, agriculture and the 
forest industry, the identity and habits of the species 
involved, and methods of control. It also recom- 
mended that this matter be taken up with the 
Governments concerned with the view of providing 
for a thorough investigation of the whole problem. 

In contrast to the above, Dr. Uvarov’s paper was 
a report of progress on a subject on which a large 
amount of co-ordinated study has been carried on 
for several years. The possibility of preventing out- 
breaks of locusts is based on the fact that the 
swarming phase is produced from the solitary one 
under certain peculiar combinations of external 
conditions that occur at times in definite and rela- 
tively restricted areas. Once it is produced, the 
swarms spread over immense regions, and the in- 
vasion develops in spite of all efforts to stem it. 
As a result of the extemsive international organisa- 
tion of which the Imperial Institute of Entomology 
is the centre, records of the movements and breeding 


of swarms over the infested area of Africa and south- 
western Asia are analysed, and from the data thus 
obtained field investigations are made to locate the 
centres in which the outbreaks arise, with the view 
of studying the ecological factors concerned in their 
commencement and the possibility of preventing it. 
It has thus been shown that the recent outbreak 
of the tropical migratory locust, which spread 
gradually over the greater part of Africa, originated 
in on© or two restricted areas on the Middle Niger, 
and that the red locust similarly originated in a ^^ery 
few areas in Northern Khodesia and Tanganyika 
Territory. Work on the desert locust has not pro- 
gressed so far, but outbreak centres have been dis- 
covered on the coasts of the Sudan and of Baluchistan, 
and it is almost certain that none exists in the inner 
deserts of Africa. It will therefore be seen that the 
international investigations have provided a founda- 
tion for a preventive anti-locust policy, by which 
the outbreak centres can be kept under supervision 
and incipient outbreaks suppressed. 

The discussion that followed afforded evidence that 
similar outbreak centres are characteristic of the 
principal injurious grasshoppers of North America 
and Australia. 


Timber in the Box-Making and Coal-Mining Industries* 


I N 1931, the Forestry Commissioners appointed an 
Inter -Departmental Committee to inquire into 
the possibility of making better use of the timber 
supplies of Great Britain. An interim report was 
submitted by this Committee in 1933, and recom- 
mended a series of detailed inquiries into the demand 
for timber for certain specific purposes. A first 
report dealt with the demand for timber for box 
and packing-case manufacture in Great Britain, 
whilst a second, now before us, deals with the demand 
for timber in coal -mining in England and Wales. 

In the first report it was stated that there were 
two distinct sections of the industry, the box and 
packing-case makers on one hand, and the shook- 
using firms who merely assemble the component 
parts of the boxes already prepared, on the other. 

So far as was observed, the timber used for shocks 
is invariably imported, and there was no evidence 
that home-grown timber could economically take its 
place either in character or quality. In the box and 
packing-case industry, home-grovrn timber, chiefly 
spruce and fir, is being extensively used in Scotland, 
and its suitability for many kinds of boxes is widely 
admitted in other areas, subject to various provisos. 
The Scottish firms are using it for mineral-water 
boxes and beer boxes, for the larger and heavier 
sizes of fish boxes, for soap boxes, for machinery 
eases, and cases for shipping rope and generally for 
any t3rpe of box in which light weight and a specially 
dressed appearance are not essential. 

“The fact,” says the report, “that, within the 
limits of the present enquiry, 20 per cent of the 
timber used by box making firms throughout Scot- 

Forestry Commission. Report on the Demand for Timber for 
Box and Packing-Case Manufacture in Great Britain. Pp. 47. 
(London: H,M. Stationery Office, 1934.) net. 

Forestry Commission. Utilization Series, No. 2 : Report on the 
Demand for Timber in Coal-Mining in England and Wales. Pp. 
Vi + 77. (London: H.M. Stationery Office, 1935.) Is. Bd. net. 


land, and over 40% of the timber used by those 
in Aberdeen, is home-growm, is emphatic evidence 
that home-grown timber could be used more largely 
than it is in other areas if adequate supplies were 
available in good condition, and if the cost of trans- 
port did not make the price prohibitive.” Even in 
Scotland, a number of criticisms of home-grown 
timber were made. Perhaps the chief, which certainly 
restricts its use for the finer and lighter types of 
packing-cases, is the question of the excessive 
quantity and size of the knots. The presence or 
absence of knots in home-grown or any other timber 
is purely a question of good sylviculture, which, with 
properly grown and tended plantations, should right 
itself in the future. 

With the interest of the State in afforestation 
schemes during the past fifteen years, and the creation 
of State plantations extending to more than 250,000 
acres, and with another 100,000 acres of privately 
owned woods, it is obviously desirable that outlets 
should be found to absorb the increasing supplies 
of material wdiich will become available. 

In the report on the demand for timber in coal- 
mining, the report shows that the cost of mining 
timber annually consumed in Great Britain is about 
£6,000,000, and represents approximately a cost of 
7d. on every ton of coal put on the market. Of this 
quantity, some 2 J- million loads were imported in 
1934. It is said that an increase in the proportion 
supplied from native sources is possible immediately, 
and it can be substantially supplemented in the future 
from plantations at present immature. 

The chief need is an effective scheme for marketing 
the home-grown supplies, and steps towards the 
attainment of this end have been taken in the forma- 
tion of a Home-grown Timber Marketing Association 
under the chairmanship of Lord Clinton. 
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Educational Topics and Events 

CAMBBiDCS.—Dr. J. A, Ryle lias been appointed 
regiiis professor of physic in succession to Sir. W. 
Laiigdon Brown, who retired on September 30. 

At Trinity College, H. Cary Gilson,. N. M. V. 
Rothschild and H. W. Melville have been elected to 
fellowships. 

At Pembroke College, Dr. G. B. B. M. Sutherland 
has been elected to a fellowship and appointed 
leetiirer and director of studies in physical sciences. 

Glasgow. — ^The King has been pleased to approve 
the appointment of Br. Edward Hindle to be regiiis 
professor of zoology in the University of Glasgow, in 
succession to Prof. John Graham Kerr, who has 
resigned.' 

Oxford .-—Prof. H. S. Jennings, professor of 
zoology and director of the zoological laboratories at 
Johns Hopkins University since 1910, has succeeded 
Dr. A. H. Compton of Chicago as George Eastman 
visiting professor and fellow of Balliol College. Prof. 
Jennings is an authority on the behaviour of lower 
organisms and on genetics. 

Prof. G. H. Hardy of Cambridge has been elected 
an honorary fellow of New College, of which for many 
years he w^as a fellow. 

Mr. B. V. Rollin (in physics) and Mr. G. J. Whitrow 
(in mathematics) have been elected to Harmsw^orth 
senior scholarships at Merton College. 


Science News a Century Ago 

H.M.S. Beagle Crosses the Pacific 

Under the date October 20, 1835, Darwin records : 
‘The survey of the Galapagos Archipelago being 
concluded, we steered towards Tahiti and commenced 
our long passage of 3,200 miles”. He says that, 
during the voyage, “We passed through the" Low" or 
Dangerous Archipelago, and saw several of those 
most curious rings of coral land, just rising above the 
water’s edge, which have been called Lagoon Islands. 
A long and brilliantly-white beach is capped by a 
margin of green vegetation ; and the strip looking 
either way, rapidly narrows away in the distance, and 
sinks beneath the horizon. From the mast-head a 
wide expanse of smooth water can be seen within the 
ring. These low hollow coral islands bear no propor- 
tion to the vast ocean out of which they abruptly 
rise ; and it seems wonderful, that such weak in- 
vaders are not overwhelmed by the all-powerful and 
never-tiring waves of that great sea, miscalled the 
Pacific.” 

The Horticultural Society 

A MEETING of the Horticultural Society took place 
on October 20, 1835, in the rooms of the Society in 
Regent Street. “The tables which are usually covered 
w"ith a gorgeous profusion of rare and beautiful shrubs 
and plants,” said The Times, “presented an unex- 
pected w"intry meagreness of appearance. The 
Secretary explained that the severe frosts of the 
previous tw^o nights had materially interfered with 
the intended display, the thermometers suspended 
against the w^alls of the Society’s gardens at Chiswick 
had, on both nights, been as low as 27 of Fahrenheit. 
. . . There were a taw exotic plants, principally 


from the gardens of .\fr. Rolh^son, of Tooting. . . 
From the Society’s gardens was a stove plant of the 
Orchideous tribe, -which -was a great curiosity, 

It was a native of Surinam and was almost unknown 
in this country. Tlie flowca* ])etals were of a dark 
colour, and tlie more clost^ly examiiunl, tlie more 
beautiful appeared their markings. Thiw had an 
agreeable fragrance, somewhat partaking of the com- 
bined odours of the moss rose and the Imneysiickle. 

. . . From a nobleman's grounds at Catterick, in 
Yorkshire, had been sent a ]date of the veritable old 
English golden pippin, as a ]U'oof that species 
was not, as generally sup])Osed, extinct.” 

Sir James South and Christ’s Hospital Boys 

Though among many of Ins cont<miporai’ies 8ir 
James South (1785'“1867) was perhaps as -^vell known, 
for his litigious character as for his astronomical, 
work at Campden Hill, a kindly act of his wuis the 
subject of a letter from “Prameptor” in The Times 
of October 22, 1835. “On Tuesdav last,” the writer 
said, “Sir James South iiu'itrd 50 of the s(*holars of 
Christ’s Hospital, iogtUher whli tln> masters and 
officials of the establishment, to \'iew comet at 
his observatory at K<uisingtt>n. The evtming ])roving 
unfavourable for the pur]>ose. Sir James devoted the 
time to an ex]>lanation of his various instruments of 
observation . . . and aftiauvards st‘t In’s ;s’outhful 
auditors to give each a ])raetical ] >ro<>f of Ins attention 
to what he had htuird, whh the r<‘sults of which he 
expressed himstT veiA“ mnch ]>leased. He then 
treated them wuth a ydentiful su]>r)<'r, an<l on their 
departure gav(^ thran anotiica' imitation, that they 
might not be disanpointcal (O' tlna'r vimv of the 
comet.” A second visit was paid next <lay, the comet 
was seen and Sir James South in his drawo'ng room 
delivered a lecture “on tlie methods by which indi- 
viduals, however humble, may ovoveome the early 
difficulties that may obstruct their patli in the 
attainment of seieiitifie knowledge. ...” 

Lyell, Agassiz and Deshayes 

In the course of a long letter to Sedgwick. Lyell 
on October 25, 1835, said of Agassiz : “His know- 
ledge of natural liistory surpj'ises me the more I 
kno-w of him, and he has that love of inpiarting it, 
and the povrer of doing it witli ck^ai’m’ss, which 
makes one feel one is gtdting ou, and that one has 
caught his enthusiasm. J feel this also strongly when 
in company with Deshayc^s, who continues steadily 
to cultivate his own brancli, and that under some- 
what discouraging circumstaiices. , . . As it is my 
wish to propose the Wollaston medal tliis year to 
Deshayes, I -wish you would ha ye a talk -with Agassiz 
when he is with you al-)Out tlu^- matter, for T Ixilieve 
there is no one in London wliolias seen so much of 
Deshayes, and know's so -well his aeruiirenients and 
. the. difficulties he has over-come as Agassiz. I am 
sure that if we could ilraw Deshayes o’^'or here, he 
would make a grand reform in our ^Museums, like 
Agassiz, and that lie wmuld discover rich mines of 
hidden treasure. . . .” G. P. Deshayes (1797-1875) 
at this time was teaching privately and devoting his 
, leisure to zoological and eoncliological studies. From 
1839, until 1842 he lived in Algeria. After his return 
'he gave private, courses on geology and paleontology 
.,and in 1869 was appointed to a chair in the Miis4um 
d’Histoire Haturelle. The Wollaston Medal of the 
,. Geological Society, of London was awarded to him 
in 1870. 
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Societies and Academies 

Brussels 

Royal Academy of Sciences {Bull. ClasseSci., 21, No, 
7, July 1935). P. Bxjrniat : A normal surface of 
bigenus one in linear space of four dimensions. O. 
Rozet : Surfaces of coincidence. O. Rozet : The 
canonical pencil of a surface. St. Goeab : The 
reetifiability of curves in centre -affine plane geometry. 
Yvonne Dupont : Th. De Donder’s thermodynamic 
synthesis applied to the transverse Nernst and 
Ettingshausen effects (3), Bridgman’s relation is 
deduced without using the umieeessarily restricted 
hypothesis of previous papers. J. L. Destouches : 
Operatorial kinetics. B. Rosen and M. DisiUANT : 
Researches on the molecular spectrum of selenium 
vapour (2). The paper discusses the band 

system and its fluctuations and deduces the value 
1*9 volts for the energy of dissociation of the Scg 
molecule. M. H. Wuyts and Mis& A. Lacoubt : A 
new synthesis of sulphur derivatives of indol. A 
sulphur derivative of indol was obtained by the 
action of hydrochloric acid in methyl alcohol on 
methylthiohydrazide. L. Veruaine : The analytical 
chax’acter of perception in the macaque. Experi- 
mental methods and the precautions necessary in 
investigating the sense of perception in this monkey 
are discussed. R. Vanbebwalle : Contribution to 
the study of the mechanism of the action of heat in 
anti -smut disinfection of the seeds of cereals. A 
critical discussion of suggested explanations and a 
description of inoculation experiments with a 
micromanipulator . 


Forthcoming Events 

\_Meetmgs marked with an aster ish are open to the public. 1 

Sunday, October 20 

British Museum (Natural History), at 3 and 4.30.— 
M. A, Phillips : “Mammals”.’*' 

Monday, October 21 

British Museum (Natural History), at 11.30. — 
M. Burton : “Bahamas Sponge Fishery”.* 

Tuesday, October 22 

Eugenics Society, at 5.15. — (in the rooms of the Linnean 
Society, Burlington House, Piccadilly, W.l). — ^H. 
Brewer : ■ “Eutelegenesis — Objections and Criticisms 
Considered”.* 

University College, London, at 5.30. — ^Dr. Pol 
Gerard : “Comparative Histo -Physiology of the Verte- 
brate Nephron” (succeeding lectures on October 24 
and 25).* 

Halley Stewart Trust Lecture, at 6. — (in the Memorial 
Hall, Farringdon Street, E.C.). — Sir James Jeans.* 

Wednesday, October 23 

Royal Society op Medicine (Section of Comparative 
Medicine), at 5. — Prof. J. C. G. Ledingham : “The 
Comparative Study of Clinically Allied Viruses : some 
unsolved Problems of Edward Jeimer” (Presidential 
Address). 

Thursday, October 24 

Institution ; op Electrical , Engineers, ' af 6, — J. M, 
Kennedy : Inaugural Address. 


Halley Stew’abt Trust Lecture, at 6.— (in the IHemorial 
Hall, Farringdon Street, E.C.).- — -Sir William Bragg.* 

North East Coast Institution of Engineers ani> 
Shipbuilders (Tees-side Branch), at 7.30— (at th© 
Cleveland Scientific and Technical Institution, Middles- 
brough). — ^Address by P. A. R. Leith (chairman). 

Chr. F. Christensen : “By Air and Sea to the Ant- 
arctic Whaling Grounds” (Cinematograph Film). 


Friday, October 25 

Geophysical Meeting (Royal Astronomical Society), 
at 4.30.' — ^Discussion on “Geodesy in India” to b© 
opened by Capt. G. Bomford. Speakers : Sir Gerald 
Lenox-Conyngham, G. H. Tipper and Dr. J. de Graaff 
Hunter. 

King’s College, London, at 5,30. — ^Dr. Paul Dienes : 
“Intuitionist Logic and the Foundations of Mathe- 
matics” (succeeding lee toes on November 1 and 8).* 

Institution of Mechanical Engineers, at 6. — Colonel 
A. E. Davidson : Presidential Address. 

Institution op Chemical Engineers, at 6.30. — Sir 
Harold Hartley: “Our National Coal Resources” 
(Second Hinchley Memorial Lecture). 

Royal Society^ of Medicine (Section of Epidemiology 
AND State Medicine), at 8.15. — Sux’geon-Capt. S. F. 
Dudley : “On the Biological Approach to the Study of 
Epidemiology” (Presidential Address). 


Official Publications Received 

Great Britain and Ireland 

League of Nations : International Committee on Intellectual Co- 
oiieration. Report of the Committee on the Work of its Seventeenth 
Plenary Session. (C. 290. M. 154.) Pp. 63, (Loudon : George Allen 
and Unwin, Ltd.) 2s. 

The Royal Technical College, Glasgow. Calendar for the One 
Hundred and Fortieth Session, 1935-1936. Pp. 476-f-xxiv. (Glasgow: 
Royal Technical College.) 

Education in 1984 : Being the Report of the Board of Education 
and the Statistics of Public Education for England and Wales. (Cmd. 
4968.) Pi>. xiii-f2I7. (London: H.M. Stationery Office.) 3A6d.net. 

The British Science Guild. The Alexander Pedler Lecture, 1985 : 
Antarctic Exploration Past and Present. By Commander L. C. 
Bernacchi. Delivered under tlie auspices of the Geographical Associa- 
tion in Manchester on 22nd March 1935. Pp. 20. (London : British 
Science Guild.) l5. 

Summary of Progress of the G eological Survey of Great Britain and 
the Museum of Practical Geology for the Year 1934. Part 1, with 
Report of the Geological Survey Board and Report of the Director. 
Pp. iv-f-S5. (London: H.M. Stationery Office.) Is. M. net. 

London Shellac Research Bureau. Technical Paper No. 4 : Piiiida- 
niental Physical Properties of Lac. Part 2 : Thermal Properties. By 
Dr. Lai C. Vermau. Pp. 20. Technical Paper No. 5 : Direct Liquid 
Extraction Process for Pure Lac Resin. By Dr. Lai C. Vermau and 
Dr. R. Bhattacharya. Pp. 32. (London : London Shellac Research 
Bureau.) 

The Royal Society of Arts, Cantor Lectures : Modern Spectroscopy. 
A Series of Lectures given before the Royal Society of Arts, November 
and December 1934, by Prof. Herbert Dingle. Pp. 47. (London : 
Royal Society of Arts.) 2s. M. 

Eton College Natural History Society. Annual Report, 1934-35. 
Pp. 38-1-5 plates. (Eton: Eton College.) 2a. 6d. 

Philosophical Transactions of the Royal Society of London. A746 : 
A Photographic Investigation of Flame Movements in Gaseous Ex- 
plosions. 7 : The Phenomenon of Spin in Detonation. By Prof. 
William A. Bone, Reginald P. Fraser and Dr. William H. Wheeler. 
Pp. 29-6S-r plates 2-12. (London: Harrison and Sons, Ltd.) 

Department of Scientific and Industrial Research. Report of the 
Road Research Board, with the Report of the Director of Road 
Research, for the Period ended 31st March 1935. Pp. ix-rl83-fl4 
iRates. (London: H.M. Stationery Office.) Ss.net. 

Air Raid Precautions. Handbook No. 7 : Anti-Gas Precautions for 
Merchant Shipping. (Issued by the Home Office, Air Raid Precautions 
Department.) Pp. 41. (London : H.M. Stationery Office.) M. net. 

The National Physical Laboratory. Collected Researches. Vol. 25, 
1935: Metallurgy. Pp. v-r 432 -f 68 plates. (London: H.M. Stationery 
Office.) 25s. net. 

Report of the Government Chemist upon the Work of the Govern- 
ment Laboratory for the Year ending 31st March 1935 ; 'with Ap- 
pendices. Pp. 48. (London : H.M. Stationery Office.) M. net. 

North British Association of Gas Managers. Half a Century of 
Combustion Research (The William Young Memorial Lecture, 1935.) 
By Prof. William A. Bone. Pp. 24. (St. Andrews : North British 
Association of Gas Managers.) 

The British Academy. Presidential Address, July 1935. By J. W. 
Mackail. (From the Proceedings of the British Academy, Vol. 21.) Pp. 
11. (London: Oxford University Press.) ls. net. 
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International Tin Basearch and Development Council. 

No. 2 : Solder. Pp. 54. Technical Publication 
Bxainiiiation of the Surface of Tinplate by an Optical Method. Bj 
B. Hoare and Dr. Brace Chalmers. Pp. 8+1 plate. _(Lonaon: 
International Tin. Besearch and Development Council.) Tree. 

Air Ministry r Aeronautical Research Committee : Reports and 
Memoranda. No. 1625 (T. 3533) : Pressure Distribution mn Wings 
'With Ailerons. By W. B. Cowley and G. A. McMillan. Pp* j 
plates. 8a. m. net. No. 1641 (T. 3570) : Cooling of an Air-Jacketed 
Plngine. By A. S. Hartshorn. Pp. 55 + 17 plate.^ 3a. 6^^. net. No. 
165'S (Strut. 183): Abstract— A New Surface Extensometer. By 
T. W. K, Clarke. Pp. 2. 2d. net. (London : H.M. Stationery Office.) 

Pinal Report (July 1935) of the Furimciilosis Committee appointed 
July 1020 by the Rt. Hon. William Adamson and the Rt, Hon. ISoel 
Buxton. Pp. 67. (London: H.M. Stationery Office.) 2s.6d. net. 

Uni vensity of London. School of Lihrarianship at Univemity 
College: Session 1935-1936. Pp. ii+ 321-334 +12. (London: 
University College.) ^ ^ ^ 

Ministry of Health. Housing : Siimmarj? of the Principal Pro- 
visions of the Housing Acts and Public Health Acts in relation to 
the maintenance of Dwelling-Houses in a reasonably Fit Condition for 
Human Habitation. (Revised.) Pp. 8. (London: H.M. Stationery 
Office.) 2d. net. ^ 

Birkbeck College (University of London). Calendar for the rear 
1035-1936 {113th Session). Pp. 268. (London : Birkbeck College.) 

Transactions of the Royal Society of Edinburgh. Vol. 58, Part 2, 
No. 20 : Ordovician Submarine Disturbances in the Girvan District. 
By Dr. S. M. K. Henderson. Pp. 487-509+4 plates. 4s. 6d. Yol. 58, 
Part 2, No. 21 ; The Geology of St. Ivilda. By Dr. A. M. Cockbum. 
Pp. 511-547+6 plates. 6«. 6d. Vol. 58, Part 2, No. 22: Further 
Observations on the Genus ZygimracMs Kidston. By Dr. Mary G. 
Calder. Pp. 549-559+2 plates. 28. (Fidmburgh : Robert Grant and 
Son, IJd. : London : Williams and Norgate, Ltd.) 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1656 (S. 209) : Effect of Wing Setting on Water 
Performance of Seaplanes, By W. G. A. Perring. Pp. 8+3 plates. 
9d. net. No. 1661 (Int. 125) : Expanding Passages on Aircraft. By 
F. B. Bradfield. Pp. 5 + 1 plate. 6d. net. No. 1663 (Spin. 210) : Air 
Density Effect in Spinning. By S. B. Gates and A. V. Stephens. Pp. 
7+4 plates. 9d.net. (London: H.M. Stationery Office.) 

Other Countries 

Gold Coast Colony. Report on the Gold Coast Survey for the Year 
April 1934 to March 1935. Pp. ii+12. (Accra : Government Printer ; 
London : Crown Agents for the Colonies.) 2s. 
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Food Supplies and Health 


paradoxical situation, poverty in the 
midvst of plenty, presents a problem the 
solution of which has proved beyond the power 
of individual national policies. A more equitable 
distribution of foodstuffs and renewed prosperity 
in the farming industry can only be secured by 
far-sighted co-operative planning on a world scale. 

At the League of Nations Assembly in September, 
Mr. Bruce, speaking for the Australian Delegation, 
suggested combining the studies of national health 
and agricultural economics, in the belief that a 
practical treatment of the one question may help 
to solve the other. Delegates from twelve countries 
asked that an international inquiry into the rela- 
tion of health to nutrition and their bearing on 
agricultural problems might be discussed by the 
present Assembly, On behalf of the Government 
of the United Kingdom, Lord De La Warr wel- 
comed these proposals and looked forward to 
fashioning practical schemes which will turn in- 
creased powers of production into a blessing instead 
of a disaster and make possible a healthier and fuller 
life. The adjustment needed is the extension of 
consumption and not the restriction of output. 

Every country has tried to stave off the ruin 
of its farmers, and some of the emergency measures 
adopted in self-defence have cut two ways. 
Restricted imports at first forced up the prices of 
home produce, but by reducing consumption in the 
long mn reacted adversely on the farmer. Every- 
one prefers home produce if able to afford it. The 
extent to which lowered prices increase consump- 
tion has recently been demonstrated by two 
interesting experiments. By issuing vouchers to 
the unemployed, who formed one third of the 
population in a Durham town, the Potato Market- 
ing Board effected a price reduction equivalent to 
3d, a stone, and the total consumption of potatoes 


in the district increased by ninety-six per cent. 
Through another Government-aided scheme, the 
price of milk to school children was halved and 
within nine months the consumption was trebled. 
The price of meat might be lowered if it became 
customary in Great Britain, as on the Continent 
and in the United States, to market veal and ^baby 
beef’ in place of old and costly fat-stock. 

By judicious controlling of prices, the current 
of popular demand can be diverted towards the 
purchase of the right kinds of foods more surely 
and quickly than by any educational process. The 
artificial stimulation of the consumption of such 
foods as potatoes, milk and milk products, fish, 
eggs, fresh fruit and vegetables, will repay in 
health the money expended and may eventually 
pay in cash. It is good to read in a memorandum 
just issued by the Ministry of Agriculture and 
Fisheries that the wisdom of having spent millions 
on subsidising production is now questioned, and 
the financing of price cuts advocated as an alterna- 
tive likely to pay a dividend in improved national 
health with less drain on the taxpayer. 

From the point of view of nutrition, subsidies for 
sugar and wheat are unnecessary. Both these 
foodstuffs were already consumed in sufficient 
amounts and cannot he produced economicaEy in 
Great Britain. For health reasons also, the grow- 
ing consumption of sugar is to he deprecated. A 
subsidy might more profitably be devoted to the 
distribution of basic manures for those soured 
fields which produce nothing but fine crops of 
sorrel and daisies. 

We look forward to the realisation of Mr. Bruce’s 
ideal, the marriage of health and agriculture. At 
present there is no unity of action. Municipal 
sanitarians project ever larger and more expensive 
schemes for swilling wastefuUy into the sea the 
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preoioiis mineral and organic matter, which, 
by the appropriate treatment of sewage, could be 
cGiiser¥ed and used to restore fertility to exhausted 
soil. 

Foodstuffs are the material of which mankind 
is built, and cannot be viewed dispassionately as 
purely commercial commodities. An international 
committee might consider the bill-of-fare which 
each country can produce and advise how its 
deficiencies can best be supplemented in the pro- 
motion of health by suitable imports. The effect 
upon land-locked countries of a reduced import 
of sea-fish and fish-liver oils is now visible in the 
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prevalence of goitre and rickets in Central Europe. 
Curtailed importations of citrous fruits, tomatoes, 
etc., may also prove harmful to health in winter- 

time. 

The extent to which malButrition exists cannot 
be assessed in the absence of a proper standard. 
The figures returned present obvious absurdities ;" 
a relatively prosperous borough like Twickenham 
claiming a malnutrition rate about six times as 
high as that of Wigan ; and Bootle a rate twelve 
times as high as Liverpool, of which it is an ex- 
tension. The immediate task is to create a higher 
standard of life in terms of health and proper food. 


The Warburg Institute 


Kulturwissenschaftliche Bibliographie ^um 
Nachleben der Antike 

Band 1 : Die Erscheinungen des Jahres 1931. In 
Gemeinschaft mit fachgenossen Bearbeitet von 
Hans Meier, Richard Newald, Edgar Wind. 
Herausgegehen von der Bibliothek Warburg. (A 
Bibliography on the Survival of the Classics. 
First Volume : The Publications of 1931. The 
Text of the German edition vdth an English 
Introduction. Edited by the Warburg Institute.) 
Pp. xxiii+333. (London, Toronto, Melbourne and 
Sydney : Cassell and Co., Ltd., 1934.) 215. net. 

'pOUNDED at Hamburg by a wealthy Jewish 
family who had made a fortune in America, 
and inspired by Prof. Warburg of that stock, the 
Warburg Institute has within the last two years 
been transferred to the banks of the Thames, and 
now takes rank with the numerous benefactions 
which our more tolerant nation owes to foreign 
persecutions. It consists of a rich and specialist 
library, well arranged in part of Thames House 
on the Embankment, near the new Lambeth 
bridge. The volume under review is the first 
issued from the Institute's new headquarters, and 
is for the first time introduced by a full and 
interesting English chapter, giving the general 
object of the Institute and the general scope of 
this issue. Both the volume and the Institute 
deserve the notice and the encouragement of 
readers of Natitee, because, though starting 
with a literary tradition, they offer promise of 
providing in England a more adequate library for 
the study of the history of civilisation (including, 
and based on, science) than can be found elsewhere. 
There is in fact no such collection of books any- 
where available to the public, though a few 


private collectors, such as Dr. Merz at Newcastle- 
on-Tyne, have been iuspked by the idea. 

This catalog raison ne of more tlian 300 pages 
purports to be an account of only the bookS' 
published in the year 1931, tliough, as the dates 
are not given after the separatee entries, it is 
impossible to satisfy one’s self on that score, and 
no doubt many are included which had appeared 
by then, though not exactly in that year. The 
editors explain in their introduction that their 
general ideal is that of promoting the study of 
the history of Culture and quote Biirckliardt as 
the fountain-head. The notion has, however, been 
enlarged in one direction and narrowed in another, 
since Burckhardt's time, in the programme of the 
Institute, and this the editors attribute to Prof. 
.Warburg lii,mself. The ^culture' studied is not 
civilisation as a whole, but hailture' as represented 
in the West by the tradition of Greece and Rome, 
But, while thus limited in extent, it became: 
deeper in content by the .inclusion of all .forms 
of tradition in western Europe. Thus folk-lore 
and magic are included, as well as the msthetic 
ideals which appealed to Burckhardt and the 
earlier students of the art of. the Renaissance. 
Warburg refused to separate literary from artistic 
or religious documents, on the ground that the 
student who seeks to understand how .the^ 
Olympian gods were revived .in the Renaissance 
as sesthetic ' ideals must also study how they 
survived in the Middle Ages as astrological and 
magical demons. 

The bulk 'of the volume is in German, and one 
can only indicate here in the briefest way the 
riches of its content. The survival of the classical 
tradition is discussed,, first, in a general way^ — ^what 
does survival in this sense mean, and then, under 
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its separate sections, of religion, mythology, 
philosophy and the various sciences. A large 
section is devoted to the artistic tradition, both 
in the theatre and in the plastic arts. A similar 
division covers speech and music. Rather more 
than a tliird of the ■whole treats of the classical 
tradition, as it was displayed in particular epochs 
and regions. Thus both the Hellenistic West and 
Hellenistic Judaism are fully dealt -with, and one 
passes through the transformations of Byzantium 
and the Middle Ages, down to the more frag- 
mentary and slighter treatment accorded to 
the humanism of the present. On this last section 
the amount of the material available to the editors 
and their staff of critics was clearly not sufficient 
to allow the picture presented to be in any way 
adequate to the facts. But for all the earlier 
portions, and for the literary and artistic criticism 
of classical works of all kinds, published quite 
recently, the catalogue is a gold-mine. One finds 


Mechanisation 

Mechanisation in Industry 
By Harry Jerome. (Publications of the National 
Bureau of Economic Research, Inc., No. 27.) Pp. 
xxxi+484. (New York: National Bureau of 
Economic Research, Inc., 1935.) 155. net. 

T he habit of producing goods whether they 
are needed or not, of applyhig power whether 
it is effective or not, of utilising inventions whether 
they are useful or not, pervades almost every 
department of our present civilisation. The unto- 
ward consequences of this materialistic habit, as 
seen for example in employment, have led to 
increasing attention being given to the social 
consequences of mechanisation in recent years. 
We are at last coming to realise that social ineffi- ■ 
cieney may be too high a price to pay for 
mechanical efficiency and that, from the point of 
view of the community as a whole, industrial 
efficiency must take account of the effects on the 
worker and the community as well as of the purely 
mechanical or chemical efficiency of its processes. 

Although the social and cultural aspects of 
mechanisation have ’ received a certain amount of 
attention, there has as yet been no detailed account 
of the process of mechanisation in a broad economic 
setting, interpreting the details in regard to 
mechanisation as a whole and to related processes 
of economic Mfe. Some such account Dr. Jerome 
attempts to give us in the present study, particu- 
larly in relation to the nature and significance of 


here an account of books often not otherwise 
known at all in England, and the short summary 
and criticism appended are always expert, sufficient 
and enlightening. One short and interesting 
example (of the hundreds which the book contains) 
may be given : 

‘‘Nogara Bartolomeo. The Laocooii group in the 

Vatican. 

“A summary history of the group since its dis- , 
covery. Different attempts at restoration are 
described, . . . Interesting proof arises from 
Titian’s travesty in his 'Apes-Laocoon’, that the 
chief figure had his arm bent towards his head.” 

In recommending the whole undertaking, one 
would only repeat the hope that in the develop- 
ment of the work of the Warburg Institute in 
London, larger and larger attention may be given 
to the history of science. On art it is already 
ample and admirable. P. S. Maevin. 


in Industry 

current changes in the degree of mechanisation. 
He emphasises the -wide range of consequences 
which must be traced if we are to measure accur- 
ately the effects of a mechanical change, and his 
careful technique of treatment should supply a 
further corrective to hasty or ill-founded assump- 
tions regarding the effects of mechanisation. 

In the first instance, Dr. Jerome distinguishes 
between changes which increase the units of output 
per hour of labour and those which reduce the 
number of workers required. He also directs 
attention to the effects which may be produced 
not merely on labour operating a process but also 
on auxihary labour such as that required in 
maintenance, or on embodied labour such as that 
required in the production of the machine or the 
power or other services required for its operation, 
as well as on indirectly required labour like that 
engaged in transport, selling or advertising. It is 
only as the effects in ail these directions are 
visualised that we can compute the true effect of 
a technical change on the community, and attain 
such an understanding of current changes that the 
manner and rapidity with which they occur can 
be in some degree controlled. 

Dr. Jerome suggests that the most important 
single question about current changes in mechani- 
sation is the rate at which they occur. The evidence 
presented, . drawn from a wide range of manu- 
facturing industries as well as from , agriculture,, 
mining, , .. building, ■ transport and handling of 
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materialB, etc., leads him to conclude that a con- 
tinuing increase in mechanisation at a moderate 
pace may he expected. Though there are still 
many possibilities for the extension of mechanisa- 
tion, there are sufficient obstacles to mechanisation 
to render uncontrollably rapid mechanisation un- 
likely. On the contrary, stabilising factors which 
limit the rate of mechanisation also suggest that 
the rate of change in mechanisation is relatively 
stable. Even within the limited range of fluctua- 
tions in the rate of mechanisation, the experience 
of the last ten or fifteen years indicates ill effects 
which deserve consideration and, moreover, are 
not beyond reasonable possibility of prediction and 
control. Eor example, rapid mechanisation brings 
a substantial amount of displacement of skill and 
technological unemployment which, even when the 
change represents a net gain to society as a whole, 
may bring serious losses to individual workers, 
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particularly to . the o.lder and more highly skilled. 
Moreover, there is reason to believe that, while 
advancing mechanisation, probably tends to , lessen ? 

seasonal fluctuations in .industry, it may aggravate 
cyclical fluctuations. 

The evidence upon which these co.iicliisioiis .are ' 
based is admirably presented, and is supported by 
statistical data which give the book real value as 
a work of reference upon the rate of niechaiiisation 
of industry. The book is eminently readable, and, 
while limiting himself closety to the special aspects ' ■ 
of mechanisation indicated above, Dr. Jerome . 
indicates a number of directions in which further 
investigation is required. The challenge to research , 
thus thrown down by problems of obsolescence and . . ' 
plant occupation, the effects of mechanisation. 
upon labour turnover,, etc., is not the least of the . 
claims of this book upon the attention of the , ,. 
scientific worker. R. Beightmak.. 


Witchcraft and 

The Medical Man and the Witch during the 
Renaissance 

By Dr. Gregory Zilboorg. (The Hideyo Noguchi 
Lectures.) (Publications of the Institute of the 
History of Medicine, the Johns Hopkins Univer- 
sity, Third Series, Vol. 2.) Pp. x+215-f5 plates. 
(Baltimore, Md. : The Johns Hopkins Press ; Lon- 
don : Oxford University Press, 1935.) lls, 6d. 
net, 

T^ITCHCRAFT and the witchcraft persecu- 
Y ^ tions were a manifestation of the hysteria 
endemic among the European populations of the 
Middle Ages ; and after the Renaissance, even 
when the flame of seventeenth century fanaticism, 
which made a belief in witchcraft a test of ortho- 
doxy, had died down, sporadic outbursts of 
popular excitement still showed that the evil had 
not been completely allayed. 

In these three lectures Dr. Zilboorg, skilled 
psychiatrist and trained sociologist, examines the 
records of the fifteenth and sixteenth centuries 
with the purpose of demonstrating why, while 
other branches of medical sciences at the time of 
the Renaissance entered upon a period of rapid 
growth with the introduction of the scientific 
spirit and scientific method, the true nature of 
the phenomena of witchcraft and demonic pos- 
session was only tardily recognised as due to an 
abnormal psychic state— and that merely by the 
few. The study of psychopathology and psy- 
chiatry made no advance between the middle of 


Psychopathology 

the sixteenth century and .the end of the 
nineteenth century. 

In the '‘Malleus Malefi,ca:rum**, the guide to 
theory and practice of the ' medieval in€|uisitor 
and witch-finder, there is, Dr. Zilboorg shows, a 
complete clinical record of psychic abnormalities 
known to modern science. He also shows by an 
analysis of records of the examination of cases of 
demonic possession and of the writings of such 
authorities as Pare, Paracelsus and Cornelius 
Agrippa, that medical men ‘shied aivay' from a 
province expressly, and often explicitly, deb.aiTed 
from the healing art and consigned to the. Church 
and the Law, either as heretical and criminal — the 
witch ; or as spiritual — the demonically possessed. 

Glimmerings of the truth are to be observed 
among the more advanced masters of medicine, as, 
for example, in the' writings of Paracelsus and 
Agrippa ; but as Dr. Zilboorg shows hy. copious 
quotation, the introduction of a. scientific attitude 
of mind and of accurate clinical observation of 
cases in this field is due to Johann Weyer (1.515 or 
1516-88), native of Brabant ■ and p.!iysician . to 
Wilhelm, ■■ Grand Duke of Trier. Weyer was .the 
founder of psychiatry. Unfortunately, . Weyer’s 
work became inextricably entangled in the con- 
flicts .between heresy and orthodoxy and the 
.Roman and the reformed Churches. Hence, .not- 
withstanding the decay of the active belief.' in. 
witchcraft, the field of psychopathology continued 
to be dominated by the theological attitude to- 
. wards possession for just on three hundred years. 
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Study of X-Rays 


X-Rays in Theory and Experiment 
By Prof. Arthur, H. Compton and Prof. Samuel K. 
Allison. Second edition of ‘‘X-Rays and Electrons’’ 
by Arthur H. Compton. Pp. xiv-h828. (New 
York: B, Van Nostrand Co., Inc.; London: 
Macmillan and Co., Ltd., 1935.) 3ls, 6d, net, 

^‘''\^-RAYS in Theory and Experiment” was 
originally conceived as a second edition of 
Compton’s deservedly celebrated “X-Rays and 
Electrons”. That book was published just at the 
time when the great revolution in physical theory, 
characterised by the new quantum mechanics, 
was making itself felt, and the changes which 
this new outlook produced — changes due not hi small 
part to the work of the authors — ^liave caused 
instead a second book to be written, twice as large, 
and containing far more than twice the amount 
of data and interpretation. 

It is, of course, a different kind of book from 
“X-Rays and Electrons”. The first was the pro- 
duct of pioneering and provocative research. The 
Compton effect was one of those final discoveries 
that made reconciliation between the wave and 
quantum aspects of radiation seem altogether 
impossible, and the impossibihty of this recon- 
ciliation was underlined and emphasised all 
through the book. The theoretical physicists 
could no longer evade the contradiction ; they 
must resolve it ; and thus, through the works of 
de Broglie, Schrodinger, Heisenberg and Dirac we 
have learnt that both the wave and the quantum 
form are valid not only for radiation, but also for 
matter, and in a way that obliges us to consider 
both as we had never thought of them before. 
The contradictions earlier raised by Compton now 
found their solution in wave mechanics in the 
uncertainty principle, and so the new book takes 
on a far more finished character than the old. 
Problems and difficulties still remain, bxit they are 
no longer the predominating note. Instead, we have 
presented in field after field a satisfactory quantum 
mechanical explanation of the phenomena. 

The subject covered by the book is one of those 
divisions of physics which, growing up naturally, 
takes its part in the classification of physics based 
essentially on the size of the energy changes with 
which it deals. Normal optics is concerned with 
changes from a fraction of a volt to 100 electron 
volts, X-rays in the widest sense from 100 to 
100,000 volts, but mostly in the tens of thousands, 
and beyond it, there are nuclear physics and the 
ultra-physics of cosmic rays, ranging into millions 


and thousands of millions of volts. Prom another 
point of view, the study of X-rays is an extension 
of the familiar theories of physical optics in an 
unfamiliar world, where the apparatus is no longer 
mirrors and lenses, but crystals and electron 
clouds, and the refractive index is both imaginary 
and less than one. We have a theory of spectra, 
of fluorescence, of absorption and dispersion, just 
as in the optical field, as well as a theory of scat- 
tering and diffraction. On the experimental side, 
things are, of course, very different ; all beams 
are divergent beams limited by shts. The one link 
is the photographic plate, but apart from that the 
ionisation chamber and the Wilson chamber take 
the part of the human eye, while the single and 
the double crystal spectrograph replace the spectro- 
meter and the interferometer in the analysis of 
wave-lengths. 

One of the particular advantages of the book is 
the logicality of its arrangement. After the history 
of X-rays, the theory of their production is dis- 
cussed, and then of their scattering — by electrons, 
by atoms, by liquids and by crystals. In the light of 
this knowledge, particularly of crystal refraction, 
the fluorescence, the absorption and the spectro- 
scopy of X-rays are treated. One of the most 
interesting chapters is Chapter iii, dealing with the 
theory of scattering and incorporating a great 
deal of Prof. Compton’s new work. It is in itself 
an admirable introduction to the new quantum 
theory. In the first section, the experimental 
evidence for light consisting of discrete quanta is 
derived both from the change of wave-length on 
scattering and its dependence on angle, and from 
the velocity and angular distribution of the recoil 
electrons. 

The next section gives fche resolution of this 
dilemma by means of wave mechanics, where we 
are dealing with the interference of two trains of 
waves, photonic and electronic. It is possible to- 
go further, and obtain, from the fime structure of 
the Compton scattered line, the analysis of the 
distribution of electronic velocity in an atom, 
complementary to the distribution of electronic 
density which is derived from the unmodified 
scattering. The next chapters of the hook give a 
comprehensive account from the physicist’s point 
of view of the scattering of electrons by gases, 
liquids and crystals. 

It should he emphasised that the book is 
primarily a physical treatise concerned with the 
principles- of the relation of X-rays, electrons and 
matter, and not with the chemical or 
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gra.pMc question of the structure of the different 
forms of matter. The accounts of the methods of 
X-ray crystal analysis would not, and cannot be 
expected .to, be of the nature of a manual of 
practical crystal analysis, but it will be a great help 
for chemists and physical chemists if physicists 
acquire in this way a Ibiowledge of the principal de- 
velopments in this field. It would be possible, for 
example, to criticise as inadequate the information 
offered as to detailed electronic configuration of 
certain atoms, where values are quoted coming 
from work which has been superseded. In the 
same way, in the question of the structure of 
liquids, not enough account has been taken of the 
work of Prins, while other results, which are 
strictly applicable only to a certain class of polar 
liquids, have been given a too general application. 

Particularly useful are the chapters on dispersion 
and absorption of X-rays — questions which have 
rarely received such comprehensive treatment in 
English works, The value of the section on X-ray 
spectroscopy lies particularly in the space given 


to. the detailed analysis of spectral lines by means 
of the double .crystal spectrometer which has been 
the particular work of . Prof. Allison, and. , until 
now has been far too little kiiomi. A critical 
discussion of the value of the electronic charge, 
whether based on oil-drop or absolute wave-length 
measurement — ^vdiicli give a difference between 
4*77 and 4-80 e.s.v. — ^is not brought to any 

definite conclusion : in feet, as yet, this crucial 
metrical problem has not been solved. 

The presentation of the book is excellent. In 
.the figures a new method of rather violent per-, 
spective and shading is used, to give three-dimeii-, 
sional impression in an effective, though somewhat 
startling, way. Both in the book and the appen- 
dixes there are contained the tables of the latest 
values of most of the fundamental atomic .con-, 
stants, structure factors, wave-lengths, absorption 
coefficients, etc. “X-.R-ays in Theory and Experi- 
ment” cannot fail to become a standard work of. 
reference, both for physicists and crystaliographers. 

J.. D, Beenal. 


Experimental 

Experimental Bacteriology in its Applications 
to the Diagnosis^ Epidemiology and Immun- 
ology of Infectious Diseases 
By Prof. Dr. W. Kolle and Prof. Dr, H. Hetsch. 
Translated from the seventh, completely revised 
German edition by Bagny Erikson. The English 
version, incorporating further revision, edited by 
Prof, John Eyre. Vol. 1. Pp. 592-1-49 plates. 
Vol. 2. Pp. 613 -i- 62 plates. (London: George 
Allen and Unwin, Ltd., 1934.) 30^. net each. 

^"T^HE classical German textbook, which enjoyed 
T much popularity under the title ''Experi- 
mentelie Bakteriologie”, has been translated into 
several languages and now appears for the first 
time in English. The whole work comprises two 
large volumes each of more than five hundred 
pages, and has been edited by Prof. Eyre. It may 
be stated at once that this has been well done, 
and that all those interested in bacteriology in 
its relation to disease, whether from the point 
of view of student, teacher or investigator, will be 
grateful to have this German work more easily 
accessible by reason of its English version. 

The first volume follows the conventional course 
by opening with chapters on general morphology 
and the biological aspects of pathogenic organisms 
and on immunity. Serological diagnostic methods 
appear in due course, and the ground is prepared for 
the ensuing descriptions of purely bacterial 
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infections such a..s diphtheria, aiitlrrax, typhoid 
fever, the streptococcal infections, the anaerobes, 
etc. With the exception of tuberculosis and 
leprosy, infections of bacterial origi.n are included 
in this volume. 

The second volume deals with infections with 
the acid-fast bacteria, spirochastal infections, 
tropical diseases, the filterable ifiruses affecting 
man, and to some extent animals, and the fila- 
mentous fungi and yeasts. 

Though this subject is vast, there is no suggestion 
that there has been undue eompiwssion of inaterial. 
Each chapter deals with its subject matter in a^ 
quite convincing and, for tiie most part, thorough 
way. Each disease is treated from the aspects of 
causative agent, diagnosis, epidemiology and 
immunology . and, where possil)le, information 
gathered from post-mortem materia! is included. 
It would, indeed, he difficult to better ina.iij of: 
the descriptions, which are. liber a^Ily reinforced by 
excellent illustrations, manj" of tlieiii colour plates, 
which are a very valuable addition to the work. 
These volumes will make an appeal because the 
.difficult , liaison between clinical and laboratory 
knowledge has been brought about in a natural 
and convincing way without undue stress on either 
branch. It is at the same time a work for the 
student of medicine, for those wdiose interest lies 
primarily in tropical medicine and a useful book 
of reference for the investigator. 
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The work as a whole is not, however, free from 
faults, some of which are glaring and could easily 
have been avoided. It is not surprising to find 
confusion in such terms as ‘'typhus’* and “typhoid” 
and it would be, perhaps, wiser in an English 
edition to avoid the use of the term “spotted 
fever”. The word “virus” also connotes nowadays 
a recognised group of infective agents rather than 
a general term, and should not be used in connexion 
with such diseases as syphilis. These faults are 
not really important. Much more serious, how- 
ever, is the inescapable conviction that reference 
to foreign published work, particularly English and 
American, is to a very great extent absent. It 
may be that the authors had not ready access to 
these publications, although it is difficult to 
beheve that the absence of the Kahn test from 
the discussion on the serological diagnosis of 
syphilis can be put down to this. It should, 
beyond question, have found a place alongside the 
Meinicke and Sachs-Georgi methods. There is 
also a tendency to refer to the work of investigators 
throughout the text while omitting it from the 
list of references. The value of these volumes as 
a work of reference has to some extent suffered 
by such omissions. 

As a general rule, whilst the authors are pro- 
gressing along the older and better beaten paths 
of bacteriology, there is a surety of treatment and 
a careful discrimination in the selection of available 
material. The case of the filterable viruses, how- 
ever, is not so happy. There it is essential to 
move with the times, and this has not been done. 
Certain filterable viruses, such as louping ill and 
E/ift Valley fever, have been missed completely. 
Admittedly, to be quite up to date in a large 
published work is difficult, so rapid is the progress 
in this highly important field. In dealing with 
the question of psittacosis, reference to work so 
recent as 1934 is found, and a quite useful account 
of the disease is given. It is a mistake to dismiss 
the problem of prophylactic measures in the control 
of yellow fever -without mention of the promising 
results of vaccination. The cultivation of filterable 
viruses is now an accomplished fact, and several 
investigators have made convincing claims for its 
practical importance in smallpox vaccmation. 

A true indication of the nature of the filterable 
viruses has not been given in these volumes by 
reason of omission of more recent work along this 
line. On this point, reference is made to the 
experiments of Erosch and Dahmen with foot-and- 
mouth disease, whereas no mention is made of the 
very important work of the Maitlands and of 
Hecke. Nor is it a good reflection of generally 
accepted opinion to find on page 523 of vol. 2 
the statement that the Borrel bodies in fowl-pox 
are “specific products of reaction of the tissues”. 
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These are but a few instances, and no doubt in 
future editions the treatment of the filterable 
viruses will follow more closely recent develop- 
ments and so reach the same , high standard 
which for the most part characterises the rest of 
the work. 

The translation, which must have been an 
arduous task, has been admirably done. 


Les piantes alimentaires che^ tous ies peuples et a 
travers ies ages : 

Histoire, utilisation, culture. Par Prof. D. Bois. 
Vol. 3 : Plantes a epices, 4 aromates, k condiments. 
(Encyclop6die biologique, Vol. 7.) Pp. iii + 289. 
(Paris : Paul Lechevalier, 1934.) 50 francs. 

This part of the “Encyelopedie biologique’* deals 
primarily with spices but contains, in addition, useful 
information on a number of economic plants yield- 
ing edible products that may not be generally 
regarded as spices. 

The first half of the volume deals with the true 
spices, and the early pages are devoted to an interest- 
ing historical account of the spice trade, the early 
days of which were so filled with romance. The 
more important spices such as pepper, nutmeg, 
cloves, cinnamon, ginger, chillies and vanilla are 
dealt with in detail, while those of more limited 
consumption such as turmeric, Guinea grains and 
star-anise receive more summary treatment. In 
addition to a description of the spice and the plant 
yielding it, information is given regarding areas of 
production, cultural requirements and practice, yields, 
uses and common names in various languages. 

In the section devoted to condiments there are 
good accounts of mustard, horse-radish and the 
various representatives of the families Umbelliferse, 
Compositas and Labia tae that fall under this category. 
Brief accounts of edible oil- and sugar -yielding plants 
are given at the end of the volume. Their inclusion 
in a volume devoted to spices and condiments is 
perhaps somewhat surprising. 

Structure et proprietes des noyaux atomiques : 
Rapports et discussions du vSepti^me Conseil do 
Physique tenu k Bruxelles du 22 au 29 Oetobre 1933 
sous les auspices de FInstitut International de 
Physique Solvay. Pp. xxv-f365. (Paris : Gaiithier- 
Villars, 1934.) 75 francs. 

The report on the seventh Solvay Conference (1933) 
at Brussels contains papers by Cockcroft, Chadwick, 
the Joliots, Dirac, Gamow, Heisenberg, with dis- 
cussions by a galaxy of notable physicists on the 
structure of atomic nuclei, neutron, positron, neutrino 
and the ‘materialisation’ of gamma rays. The report 
adopts and recommends the notation JHo, ^|SE>a, 
and so forth, rather than ^He^, , a 

change which the chemist would approve. In these 
days of rapid development of atomic physics, it 
would be a great boon to receive these reports within 
a few weeks of each conference, and to find them 
with their edges cut. 
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tjueiqtses ' ^claircissements, epars sur mes Hontimenta 
GartograpMca' Africae et Aegypti ^ ■ 

Far Prince Y onssouf Kamal. Pp . vi + 2 1 6. (Leiden ; 
E/j;. Brill,. S.-A., 19S5.) 

Students of the history of cartography in general, 
and of African cartography in particular, are deeply 
indebted to Prince Youssouf Kamal for the inception 
and production of his lavishly designed volumes 
“Monumenta Cartographica Africae et Aegypti”— 
which he is presenting to all the important libraries 
of the world. When completed, this work -will prove 
a valuable storehouse of cartographical material for 
students, to whom much of it would otherwise be 
inaccessible. Interpreting his title widely, he in- 
cludes not only reproductions of original maps, but 
also reconstructions of the historical geography of 
various periods, and extracts from contemporary 
writers containing topographical references. The 
present volume is largely an explanation of the 
scheme upon which the "‘Monumenta” have been 
designed, and a commentary upon the material 
already published . 

It is not a comprehensive history of cartography ; 
the author is content rather to discuss, without being 
didactic, and sometimes discursively, some of the 
major problems, and to indicate lines of profitable 
research. Such points are the symbolical character 
of early maps, the origin of the maps illustrating 
Ptolemy’s Geography — he omits consideration of the 
probability that the tables of data were largely 
derived from maps of some kind — the content of 
medieval TO maps, and the work of the Oriental or 
Arab cartogi’aphers. His analysis of the latter rein- 
forces the evidence for their dependence upon classical 
sources. In discussing his plan for the final volume 
dealing with the European discoverers of the early 
modern age, he presents a useful summary of the 
cartographic evidence for maritime activity along 
the coasts of north-west Africa prior to the move- 
ment associated with the name of Prince Henry. It 
yet remains to be demonstrated by whom this work 
was performed, and the relative contributions of 
Portuguese, Spanish and Italian pioneers. It is 
evident that this formidable undertaking is the work 
of a true enthusiast, and a patron of research. 

G. R. C. 

Fundamentals in Teaching Home Economics 
By Ivoi Spafford. Pp. xiii -4-424. (Hew York : John 
Wiley and -Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1935.) 13^. 6d.net. 

Few students of social problems to-day will question 
the general statement that the strength and sanctity 
of home life is still one of the most vital elements in 
the national fabric ; and that the efforts now being 
made by far-sighted educationists to place the study 
of home economics on a firm basis, occupying a high 
and secure position in school curricula, merit every 
encouragement. This need was well recognised by 
the inclusion in the recent Congress for Scientific 
Management of a section for domestic economy ; 
and in the present excellent and comprehensive work 
that need is still more clearly and fundamentally 
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emphasised and provided for. Tho book deals of ^ 
course ' with the teaching of homo economics in the : 
United States, but its breadth of view and <lepth of 
thought are such as to make it international in scope 

and application. 

Home economics is liere s(‘eii to be a niattor of ^ 
deep interest to everybody, to ail iiicle(xl wlio have 
or hope 'to have any sort of homo lifi* and wish to ^ 
make the' best of it in all its \-ai‘ied intellectual, 
practical and emotional aspects. It is something 
vastly greater than a cookery or so* wing cdass for,, 
adolescent girls. It makes a stirring appeal to boys 
and to adults of both sexes. It reaches down to the 
fundamentals of education in its analysis of the desire „ 
to learn, to know the truth, of tiniiking and self- 
directed education, of measuring progress in learning, ' 
and of the philosophy of education in general. But 
besides these deeper general aspects' of the subject, 
the book contains a wealth of praetieal and helpful 
instruction to the teacher in a very difficult field, 
based on the author’s own wide experience and pro- 
found study whicli, judging from the copious list of 
references appended to each cliaptcr, must have 
been of an unusually complete ami indefatigable 
nature. 

Sumatra 

Its History and People, b;c Edwin, M, Loeb ; The 
ArchaeologN' and Art of Sumatra, by Robert Heine- 
Geldorn. (VoL 3 of Wiener Beithlgi* zur Kultur- 
geschichto und Linguist ik dt^s Institutes fiir Vdlker- 
kunde der Universitiit Wien. ) I’p. ix 4- 3“)! ) -j- 40 plates. 
(Wien : Verlag des Institutes fiir X’dlkerkunde der 
Universitat, 1935.) 23 Osterr, schiilings ; 4.40 dollars. 

Aethoug-h both the authors of this \’'o!ume , have a 
first-hand knowledge of the indigenous peoples of the 
Dutch East Indies, they do not claim to have 
attempted more than compilation. The result of 
their labour is, nevertheless, welcome to English 
readers, among wdiom a know^ledge of the Dutch 
language, in which tli© copious literatures deaiin.g with 
the anticpiities, culture and peoples of these islands 
for the most part has appeannl, is either non-c^xistent 
or far from profound. A ref(u*euc*e to the ^extensive 
bibliography of the works u]>ou wliich have 

drawn for their material will show how vory extensive 
this literature has come to be. To a great extent, the 
bar of language has been responsible for the fact that 
the position of the Javanese in the ethnology of 
Indonesia and as a link extending from Xew Guinea 
to the Malay Peninsula has received less consideration 
than its importance •warrants. 

In the section dealing -with art , and archajoiogy, 
the author distinguishes no less than ten cultural 
strata extending ,' in date, from palsBolithic „(iiere a 
cultural rather than a chronological term in the strict 
sense) to the Chines© , influence of the end of , the 
fourteenth century a.i>. It .is to, be noted that in 
the palaeolithic he discriminates between a flake 
culture, which he holds to be probably Veddoid, and 
a hand -axe culture, which he would assign to the 
Papuo -Melanesian; 

The book is illustrated by excellent photographs. 
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Diesel Engines and Coastal Shipping 


T^^ITE'ING the meeting of the British Association 
at Norwich, an evening discourse was 
delivered on September 6 by Dr. S. J. Davies on 
Diesel engines and coastal shipping. 

After referring to the remarks of Sir Frederick 
Bramwell in 1881 and the comments made by 
Sir Alfred Ewing in 1931 on BramwelFs suggestion 
that by 1931 steam engines would be superseded by 
internal combustion engines, Dr. Davies said that, 
for transport by road and in the air, the internal 
combustion engine holds a practical monopoly, 
but ill large power stations the steam installation 
suceessfiilly meets competition. But the contest 
goes on, improvements in competing types appear- 
ing almost daily, while apparently unimportant 
developments in physics or metallurgy may have 
far-reaching consequences. The production of a 
better heat-resisting metal, for example, might 
change the whole position of the contest. The 
competition in the marine-engine field has jiroved 
one of the most interesting. On passenger liners 
the contest between the two divisions of steam 
engines, reciprocating and turbine, had first to be 
settled. To-day, while the steam turbine shows 
outstanding advantages for the largest passenger 
liners, Diesel engines have met with some success 
on the smaller liners, although the question is still 
very open. It is in the remaining classes of ocean- 
going vessels of the mercantile marine that Diesel 
engines have their greatest application, while in 
the last few years their importance in coastal 
work has steadily increased. 

The term 'coastal shipping' includes a variety 
of craft, but for his purpose Dr. Davies confined 
himself to the three divisions : tugs, fishing vessels 
and coasters. In comparison with ocean-going 
vessels, these are limited in size and in the lengths 
of their voyages. These limitations involved 
factors quite different from those governing the 
design of ocean-going ships and their machinery. 
Ocean-going vessels spend by far the greater 
proportion of their time under way in travelling 
steadily at normal engine speeds, the proportion 
of time at reduced speeds and while manoeuvring 
in harbour being small. In other words, the loads 
on the engines are for the most part uniform, and 
the demands made in respect of repairs and over- 
hauls consequently less exacting than in coastal 
vessels. An ocean-going ship might go for days 
without the engineers receiving any orders from 
the bridge, and all running conditions — such as 
cooling water temperature, injection, adjust- 
ments, etc. — can be set and left unchanged. 


The coasting vessel, on the other hand, is 
steaming to bell most of the time ; entering ports 
and rivers, docking, turning and then steaming 
on to its next destination through relatively 
crowded waterways. It is thus essential that the 
engines of the coaster should continue to work 
without detail supervision, and that they should 
withstand without difficulty both the mechanical 
stresses imposed by rapid changes of load and 
speed, and also the changes of engine temperature 
involved. In coasting vessels, the opportunities 
for carrying out repairs and adjustments are more 
limited. Then, too, limitation of size involves 
other conditions. Whereas the ten-thousand ton 
vessel has a little spray blown over the engine- 
room hatchway in bad weather, a moderate breeze 
will cause a small coaster to be drenched with 
spray, and so the engine must be made waterproof. 
The coaster too, lying alongside quays, is exposed 
to dust and grit, and the machinery should be 
totally enclosed to avoid the wear of working 
parts from the abrasive action of the grit. It is 
therefore clear that the machinery works under 
most exacting conditions, and it is necessary that 
everything possible should be done to lighten the 
duties of the engineer and to facilitate the repair 
or renewal of engine parts. 

The Diesel engine for coasters is still in the 
experimental stage. Many firms are entering the 
field, and the Diesel engine is justifying itself 
handsomely in certain applications. Nevertheless, 
the full benefits of the Diesel engine cannot be 
realised until a limited number of designs can be 
standardised. As a result of such standardisation, 
the first costs of the engines should be lower than 
at present, spare parts should be readil 3 ’^ and 
cheaply supplied, and the proportion of time the 
vessel is laid up for overhauls should be reduced. 
One direction in which the duties of the engineer 
could be lightened is by removing the navigational 
control of the machinery from the engine-room to 
the bridge. The handle of what is normally the 
engine-room telegraph should be the control handle 
on the bridge, and the change of speed and reversing 
the propeller should be fully automatic in response 
to the movement of this handle. 

Investigations into the wear of Diesel engine 
cylinder liners have demonstrated the bad effect 
of changes of temperature of the circulating 
water and in particular of running an engine 
with cold circulating water. Coastal vessels, 
with their rapid changes of load and speed, and 
relatively frequent stops, are especially subject to 
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these unfavouraHe conditions, and it would be 
sound economy' on all but the : smallest vessels 
to take steps to reduce tbeir effects. To ensure 
efficient cooling of the cylinders, cooling, in ail 
but the smallest vessels, should be by fresh water 
passing round a closed circuit consisting of a small 
tank well above the engine, feeding into the line 
near the pump suction, and a tubular cooler, 
placed well down in the ship. Clean lubricating 
oil is always an economy. This is provided by 
employing the ^dry sump system’ in which the 
oil from the crank chamber is forced into a storage 
tank through filters which extract the solid par- 
ticles. The filtered oil is drawn from the storage 
tank, and delivered under pressure to the engines. 

■ ' W of design, control and upkeep 

are common to all classes of vessels, each kind of 
service brings its own special problems, and the 
examples quoted should ■ show how these have 
:been solved., .Diesel engines for tugs have become 
of considerable importance in the last seven years. 
On the Thames, goods are carried in flat-bottomed 
barges which ■ are towed downwards and upwards 
with the tide, the current at full ebb and flow 
being about 3 knots. There are approximately 
350 tugs engaged in lighterage on the river, of 
which already 150 are motor tugs, The Thames 
Steam Tug and Lighterage Co. has been one of the 
pioneers in the use of Diesel engines, and one of 
their vessels has been in use for more than five 
years. In the ImTidey the propelling machinery 
consists of a six-cylinder directly-reversihle four- 
stroke Carels-IngersoH-Band engine developing 
34:0 b.h.p. Another vessel of the same company, 
the FmmfieUf has two six-cylinder four-stroke 
engines, each driving a dynamo delivering current 
at 350 volts to a 400. s.h.p. propulsion motor. 
Control is, from the bridge, there being two control 
handles, ' one on the port side and the other on the 
starboard side,; so that the steersman can use , the 
one most convenient to him. Mr. F. T. Mayor, 
the superintending engineer of the company, 
Idndly supplied figures which made a comparison 
, of the working costs of a steam tug and motor tug 
possible. These figures are very favourable to the 
motor, .tug. 

As regard fishing vessels, the application of 
Diesel engines has been very uneven at the various 
ports. The Cornish fishermen, for 'example, have 
applied small engines to practically ail their sailing 
vessels. The Scottish fishermen have gone further 
and have applied Diesel engines to many vessels 
of the sizes formerly . steam-driven. The larger 
classes of trawlers, having displacements up to 
2,300 tons, have engines of 1,000 h.p. and more. 
Several such vessels have been built in Great 
Britain, but mainly for French owners, and are 
employed in cod-fishing. There is a difference of 
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opinion ^ as to the. , question of drive in certain - 
classes of fishing vessels. For the largest vessels, ' I 
directly-reversing engines. with. direct clriv© to the 
propeller are usual ; for small vessels, eoinbined 
speed-rediictioii and reversing gears give the best 
service. .In view of the large mass of experience 
already gained at home and abroad with Diesel-,, 5 
engined vessels, reliability in service may now be 
taken for granted. Other feetors must, of course, be 
taken into account in making a comparison between 
steam eiigmes and Diesel engines, and since the. ' 
first costs of the latter are higher than those of the 
former, Diesel ■ engines must show other advan- 
tages to counterbalance their higher capital charges. 
These compensating advantages follow mainly,. 
from two important facts : first, for the same power . ; ... 
and output Diesel e.ngiiies occupy considerably less 
space than the corresponding steam engines and 
boilers.; .secoiuily, the Diesel engine has a much ' 
higher thermal efficiency tlia-n the steam engine. 

Turning to the third division of coastal vessels, 
the coasters, Dr. Davies said the |irimary duty 
of these is tO' convey goods, although small numbers 
of passengers are carried in some of the larger 
vessels. Among the companies who liave recently * 
adopted Diesel engines for coastal work is .Messrs, 
Coast Lines, Ltd. The fi„rst of tlieir four motor- 
ships w.as launched just two years ago and the 
fourth in July last. Their M.V. Pmifw Coast has 
a dead- weight capacity, of 1,755 tons. She is a '' 
twin-screw vessel, having two ,five-cyli.iider Polar- 
Diesel two-stroke eng.ines, each developing 628 
b.h.p. at 250 r.p.m. The auxiliaries are all electri- '. 
cally driven, current being generated by three 
oil-driven, dynamos. 

Such large vessels, however, are exceptional and, 
in view of the smaller difference between their work 
and that of ocean-going vessels, the superiority ,of 
Diesel .engines in their case could be , almost taken 
for granted. In tugs and fishing vesscds, too, the 
matter seems also to be clearly proved. It may 
'be summarised broadly by saying that where tlie 
vessel is for the greater part of its lime under 
way, the advantages of the Diesel engine more th.an:, , ,. 
balance its higher first, cost. . 

.Whether as a result of the application of the , ■ 
Diesel engine or not, there is, an undoubted revival . .. 
of interest in coastal shipping. That this question , ' 
is being approached more scientifically than hither- ; , 
to is to .be seen in the rec.eiit report of the work of , : 
the .Froude Tank at the National Physical Labora-' ' 
tory.^: It is interesting to note, too, that the,, ; 
researches carried out have led to results definitely 
favourable, to engines driving propellers at higher, ■ 
speeds of revolution,, which is usually the .case, i' 
when Diesel engines, are ein.ployed. Dr. Davies’ . ■ 
lecture throughout was iUustrated with slides of 
the various types, of.nraft and their machinery. 
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Absolute Units and Electrical Measurements 

By Sir Richard Glazebrook, K.C.B., F.R.S. 


absolute system of electromagnetic units 
A developed by the British Association 

Committee on “Practical Standards for Electrical 
Measurements”. Of this Committee Sir Wm. 
Thomson (Lord Kelvin) and Clerk Maxwell were 
the leading members and the development of the 
system is mainly due to them. It may be of 
interest to have here a brief account of what is 
meant by an ‘absolute system’. 

The meaning given to the term ‘Absolute Measure- 
ment’ was clearly explained by the B.A. Com- 
mittee in the report to the Newcastle meeting in 
1863. The Committee states : — 

“The word ‘absolute’ in the present sense is used 
as opposed to the word ‘relative’ and by no means 
implies that the measurement is accurately made 
or that the unit employed is of perfect construc- 
tion, but only that the measurement, instead of 
being a simple comparison with an arbitrary 
quantity of the same kind as that measured, is 
made by reference to certain fundamental units of 
another kind treated as postulates.” 

^‘Por true absolute measurement the unit of 
force is defined as the force capable of producing 
the unit of velocity in the unit of mass when it has 
acted on it for the unit of time. Hence this force 
acting through the unit of space performs the 
absolute unit of work. In these two definitions, 
time, mass, and space are alone involved and the 
units in which these are measured, i.e., the second, 
gramme and metre* will alone in what follows be 
considered as fundamental units.” 

The Report then goes on to consider the me- 
chanical, chemical and thermal effects due to 
electrical action, and since the chemical and 
thermal effects are measured by reference to a 
mechanical unit of work, concludes that it is only 
necessary in developing an absolute system of 
mea-surement to attend to the connexion between 
electrical magnitudes and the mechanical units. 
We are thus led to the following explanation of an 
absolute system of .measurement. 

Electric or magnetic systems exert force and are 
sources of energy. Force and energy are measured 
in terms of length, mass and time. 

The forces between two quantities of electricity 
or two magnetic poles, measured in any units what- 
ever, can be shown to be proportional to the pro- 

* The metre was changed later to the centimetre. 


duct of the charges or of the poles and inversely 
to the squares of the distance between them. The 
constants of this proportion form the links required 
to connect quantities of electricity or of magnetism 
with the fundamental units. A third constant is 
required to determine the relation between a 
quantity of magnetism and an electric current. 
These three constants, usually denoted hj Kq, Po 
and A, are reduced to two because it can be shown 
that 

where 0 is the velocity of wave propagation. 

In order to form an absolute system of electrical 
measurement, it is absolutely necessary to know 
two of these constants, which thus form the linkvS 
connecting electrical and magnetic quantities witli 
the fundamental units of length, mass and time. 
Such is the basis of the system of measurement 
conceived by Maxwell and the B.A. Committee in 
the year 1863. 

The committee selected as fundamental units 
the centimetre, the gram and the second, thus 
establishing the C.G.S. system. That, of course, 
was not necessary ; the metre, the kilogram 
and the second might have been taken, but the 
choice was deliberate and only arrived at after 
much inquiry*. 

To complete the electromagnetic system the 
Committee had to select the values of the two 
constants go If was at liberty to select any 

values it pleased for these ; the selection would 
determine the units in terms of which quantities 
of magnetism and currents of electricity were to 
be measured. Further investigation showed that 
[Iq/A represents permeability — the ratio of the 
magnetic induction at a point in space to the 
magnetising force at that point — ^and it was a very 
natural step to assume that this ratio was unity, 
that is, to select the permeability of space as the 
unit of permeability , and thus to make go/A =1 on 
the C.G.S. system of absolute units. 

A further assumption was required as to A , and 
for this the Committee selected the value unity. 
It thus formed the C.G.S. absolute system of 
electrical measurement with the centimetre, gram 
and second as basis, together with unity as the 
value of each of the necessary constants go and A. 

* See B.A. Eeports on Electrical Measureinf3n.ts : A Record of the 
History of “Absolute Units’* and of Lord Kelvin’s work in connection 
with these. Beprinted by the Association, 1912 (Cambridge University 
Press). See also “Dictionary of Applied Physics”, vol. 2, page 941, 
article on units of electrical measurement. 
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The last assiimptionj that J.' is unity, implies that 
IIqKqG^ iS' unity, and hence that .£"0 ■. '■ 

For niechameal purposes the M.K.S. system is 
excellent and has many advantages, the main one 
perhaps being that the Joule, C.6.S. units of 
energy, is on that system unity. But in my view 
the M.K.S. (Resistance) system is not an absolute 
system of electrical measurement. A material 
substance — a tube of mercury or a coil of wire — will 
not of itself serve to connect electrical quantities 
with length, mass and time. There is a sense 
perliaps in which the M.K.S.D system (Q the ohm) 
may be looked on as a kind of hybrid absolute 
system because the ohm, 10® absolute C.G.S. units 
of resistance as defined by the B. A, Committee, is 
by that system linked to the units of length, mass 
and time. Personally I should greatly regret to 
see the word ‘absolute’ divorced from its original 
meaning. 

The M.K.S. system can, of course, become 
‘absolute’ for electrical measurements just as the 
C.G.S. system has done. Three constants will be 
required : we may call them Ki, and Ai. They 
will be connected by the equation 

AiVgxZr - 

where Gi is measured in metres per second. 

On the C.G.S. system, A is an undimensional 
constant arbitrarily assumed equal to unity ; we 
may agi’ee to make the similar assumption on the 
M.K.S. system and thus put Ai=unity. We are 
also free to assume any value we like for which 
leads to the result that — and we have 

than a second quite satisfactory system of ‘absolute 
measurement’. This will usuaUy differ from the 
(IG.S. system. If, however, we choose for gj the 
value 10~b the M.K.S. system leads to practical 
results identical vith those of the C.G.S. system, 
and the accompanying table gives the relations 
between the various quantities involved— it 
might, of course, be extended to include others. 
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M.K.S. system,, may be selected as a fourth funda- 
mental' quantity required by the M.K.S.. system.. 
It must, of, course, 'be remembered that a fifth such 
quantity is needed and completeness is attained 
by assuming for the value of Ai unity, , as the B.A. 
Committee did for A. 

: At a conference at wliich I was present recently 
the question was asked : “What is the need for a 
fourth unit’ The reply was to the effect that 
the ‘fourth unit’ is needed to complete the dimen- 
sional equations. Thus it is not, put .forward to 
simplify electromagnetic theory or. place it on a 
firmer basis, but to fill a supposed gap in , the 
dimensional equations. 

Dimensions, as the term is used hy Maxwell,: 
have reference to the three fundainental quantities 
' of .length, mass and. time, and .he .set out with the 
object of expressing all electrical quantities in 
terms of these three. This proved to be impossible. 
Using more modern terms and symbols, the quan- 
tities denoted now by A, go and Kn u.re involved 
and these are connected as explained al>c)ve by the 
equation A V g 0 G ‘h 

The dimensions of g(,/f o/A- are those <.)f tlie re- 
ciprocal of the square of a veiodty, but without 
some further assumptions wo can proceeci no 
furt.her. Maxwell tacitly assuined A to be unity 
and ■ undimensional, leading to the result that 
go^o = l/G®. 

. . Maxwell ' points out that two assumptions are 
possible : ; on the one, the eleetro.magiietic, go is 
treated as ' a.n undimensional coixstant of ' value 
unity and we have the electromagnetic s^^stem, on 
which, for example, the dimensions of a resistance 
are those of a veioeit^q those of a coe.flicient ' of 
induction are a length, etc. For the electrostatic' 
system, Kq is treated as an uiidimeiisio'iial constant 
of value unity. 

There is, however, another soiiitioii to the 
equation goA"o“l/Ch We may u,ssume go and 
each to have unknown dimensions in length, mass 


Table Showik.g- the Eelation- Between Qbanteties/on the C.G.S. Electromagnetic System 

AND ON THE PROPOSED M.X.S. SYSTEM 



Length 

Mass 

Time 

Space 

Permeability 

fiJA 

Electromagnetic 
Ooeffleient A 

Coulomb 

Ampent 

Volt 

Ohm 

C.G.S. 

; 1 cm. 

1 gramme 

1 second 

1 

1 

10-1 ■ 1 

1 10*' 

10“ 

h 111'' 

■ M.K.S. 

1 metre 

1 kilogramme 

1 second 

10-^ 

i;- 

1 

1 

!- 

J 




This, then, briefly gives my reason for the desire 
that 10-'’, the value of space permeability* on the 

* 111 cases in wliicli it is desired to use the "rationalized system of 
units , this will become iTr. x 10“^ while the value of J. will be unity. 


and time, ; but to be so.: eo.miected thaf the dimen- 
sions of their product are tliose of ljC'\ The 
dimensions of a coefficient of induction are then 
those of go xl/ ; those of a resistance are those of 
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What is necessary to place the M,K.S. system on 
a secure basis is the realisation of the facts that 
the two quantities A and are essential, and that if 
the units of the system are to be the practical 
units of the C.G.S. system, their values (unration- 
alisecl) must be 1 and 10"’ and (rationalised) 1 and 
47r X lO"’’. 

It must, of course, be recognised that another 
solution to the equation is open to 

us. We may, with Gauss, put and then 

becomes a numeric. 


Adolf von Baeyer, 1835-1917 

By Prof* T Partington, M*B*E* 

T WO of the outstanding organic cbemists of fore be said to go back directly to the early work 
the later niiieteenth and early twentieth of Liebig at Giessen, 
centuries were Adolf von Baeyer and his pnpil Emil In 1860 Baeyer returned to Berlin as a teacher 
Fischer. As the late Prof, W. H. Perkin said, of organic chemistry in a small technical school, 
“their influence has been profound, mainly no In this poorly paid and modest position he 
doubt because of the immense amount of work of remained for twelve years, during which period he 
fundamental importance which they have left had in his laboratory such men as Graebe, Lieber- 
behind, but to a scarcely less degree b}^ reason mann and Victor Meyer. The work on uric acid 
of their infiiience as teachers’’. The discoveries of derivatives was continued, and in this period 
Baeyer have also had a most important bearing Baeyer also put forward the suggestion (in 1870) 
on chemical industry, although he himself was that the formation of sugar in plants is due to the 
little interested in their commercial exploitation, reduction of carbonic acid, HO.OO.OH, in the 
The side of theoretical organic chemistry which green leaves and under the influence of light, to 
interested him most was the structural aspect, and formaldehyde, H.COH, which then undergoes poly- 
in this his views, even in his early publications, merisation to grape sugar, C^HiaOe. The study 
were remarkably accurate. He modified in many of a very important class of reactions called con- 
ways the picture as left by Kekule, and in some densatioiis began in 1866 with an investigation of 
parts modern developments have merely filled in the action of acids on acetone, and was developed 
the details. in various directions, including the condensation 

Adolf von Baeyer was born in Berlin on October of hydrocarbons with phenols and aldehydes. One 
31, 1835. His chemical training began, like that outcome of this work was the use of phthalic 
of so man3V others eminent in this science, with anh^rdride, which led to the discovery of the 
Bunsen at Heidelberg. There he worked on phthaleins, many of which are dyestuffs, such as 
cacodyl compounds, already' made important in fluorescein, eosin and the rhodamines. 
the earty Mstor}?- of organic chemistry by the After a period from 1870 until 1875 at Strass- 
investigations of Bunsen. The latter had little hurg, where Emil Fischer was his pupil, Baeyer 
interest in the development of organic chemistry succeeded Liebig at Munich, For more than twenty 
at that time, and Baeyw, who wished to take up y^ears, Liebig’s activities at Munich had been coii- 
this branch of the seieiice, spent two years in a fined to lecturing and studying the applications of 
private laboratory?' of Kekule at Heidelberg. In chemistry to agriculture and medicine. There was 
1858 he followed Kekule to Ghent and began work no laboratory, and Baeyer’s first task was to plan 
on derivatives of uric acid. His interest in this large new laboratories which were completed in 
was aroused in a curious way. During his journey 1877. In these he continued the investigation of 
from Heidelberg he became acquainted with a indigo which he had begun in 1865, preparing 
former pupil of Liebig, who gave him a box of several derivatives. He found that isatin (iv), a 
specimens of uric acid derivatives. The further red substance discovered by Laurent in 1840 and 
investigation of this class of bodies, carried out produced by oxidising indigo with nitric acid, on 
by Baeyer and his pupil Emil Fischer, may there- reduction yields first dioxindole (iii) and then 


and 'both are unkiiown. ' But nothing is 
rea..liy. gained by taking either of these quantities 
a,s a Tbiirth unit’ and treating it either as a fourth 
dimension additional, to those of length, mass and 
time, or as a quantity?' of unknown dimensions in 
length, mass and time, ' 

The first alternative is an additional comphca- 
tion to electromagnetic theory^— it does no doubt 
simplify certain dimensional equations ; the second 
is secured by the acceptance by the I.E.C. of the 
statement .that Vo possesses physical dimensions’. 
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oxindole (ii), which on distillation with zine dust 
is reduced to the parent substance, indole (i) : 


G6H4~-CH 

I II 

NH - — , CH 

■/■I 


C 6 H 4 —CH 2 

I I 

NH CO 

II 


C 6 H 4 — CH(OH) 

I I 

NH CO 

in 


C 4 H 4 — CO 

I I 

NH CO 

IV 


In 1870 Baeyer and Emmerling had found that 
isatin chloride when heafed with phosphorus and 
hydriodic acid yields indigo, and thus when isatin 
was synthesised from o-nitrophenylacetic acid in 
1870, this was also a synthesis of indigo : 


of the tetrahedron model towards the corners, must 
be subjected in the formation of closed rings;- 
Although this tlieory has been to some extent 
. modified by later work, the idea of a resistance 
to bending exhibited. ,by carbon valencies, lias been 
fully substantiated. 

In the period between 1884 and 189S Baeyer 
published a., mass of important work of very varied 
kind, including the .proof .that .phloroghiciiiol. can 
function either as trihydroxy benzene (i) or triketo- 
hexamethyleiie (ii), a ease of what was . called 
tautomeric change, many examples , of which 
Baeyer brought to light. 




y 


CH2.CO2H 


O'nitroplieiiyl' 
acetic acid 


C 6 H 4 — CO 

n cci 
isatin chloride 




a-aininophenyl- 
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C 6 H 4 — CHj 
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hL vCH 

CH 2 ^<^^2 

C^/CH 


OH 




X 

II 
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CO — 

C = C NH 

Indigo 


Several other methods of synthesising indigo 
were worked out in the period until 1885, and 
naturally the German dyestuff firms became 
interested in the matter. They spent great sums 
of money on research, but all the processes tried at 
first proved too expensive, and since Baeyer 
declined to take an active part in helping to solve 
the commercial difficulties, some ill-feeling de- 
veloped on the side of the firms, which led Baeyer 
to terminate his researches on indigo altogether in 
1885. 

Baeyer then turned to the investigation of a 
series of interesting but dangerous compounds, the 
polyacetylenes. From dibromosuccinic acid (i) he 
obtained acetylene carboxylic acid (ii), from which 
by removal of carbon dioxide he prepared pro- 
pargylic acid (iii). From this the compounds di- 
acetylene carboxylic acid (iv), diacetylene (v) and 
finally tetracetylene dicarboxyhc acid (vi) were 
obtained. The latter was very explosive. 

C02H .BrHC— CHB x‘.C02H C02H.C=C .CO 2 H CO 2 H .CSCH 

m II lu 

COgH.CSC— C~C,C02H CHSC~-C=CH COoH .C~C— CSC— C=C .COoH 


The properties of these compounds led Baeyer 
to consider the nature of the triple bond and the 
stabOity of rings of carbon atoms, the result being 
announced in the ‘strain theory’, in which stability 
is related to the strain to which the valencies of 
carbon atoms, normally directed from the centre 


' • 

y>r 

'<!>« 

CH 


He also worked on partially reduced benzene 
rings, and made out tlie proi'ound <hango in 
‘aromatic’ properties which occurs when a ring is 
saturated with hydi'ogen alorns. This work led 
him to abandon the Kekiiie iV>rniula. for benzene 
(in) and to adopt the centrum formula (iv), in 
which six valencies of the (*arl>on atcuns in the 
ring, instead of being liiikcti in three double bonds, 
appear as six valencies directed towards the ce.iitre 
of the hexagon. This formula had been proposed 
by H. E. Armstrong. 

Baeyer’s work on the terpeiies from 1893 until 
1899 was important, although the theory was fully 
clarified only by Wagner and later 'workers. An 
oxidising agent used in this work was Caro’s acid, 
which Baeyer and Yilliger in 1009 showed was 
permonosulphuric acid, HO. 0. SIX. OFT. This led 
to the study of organic peroxides, such as the 
benzoyl compound, C 0 H 5 .CO.O.OH. and tlie two 
ethyl compounds OJI^.O.OIT, (iinslabic) and 
C 2 H 5 .O.O.GVH 5 (stable), the seecaul of whicTi, on 
reduction, yielded two moiecuiles of aJcoiiol, hence 
pointing to the formula HO. OH foi* liydrogeii 
peroxide. 

At the age of sixty-six yea.rs,, i.ii collabora- 
tion with .Villiger, Baeyer published a long and^ 
important series of researches 01.1 o.xoniuni com-,, 
pounds, having become convinced of the truth of... 
Collie and Tickle’s interpretation of the salts of, 
dimethylpyrone as containing .basic oxygen, a view" 
. which he at first opposed. His last research, 
published in 1915, two years before ,, his 
death, was on the pyroiies and contains the first 
description of the oxonium colouring matters, , 
which have,, such an important relation, to. natural 
pigments. 

Baeyer’s work covers a wide ..range, and it is 
practically ail of fundamental importance. 


3 
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Obituary 


Dr. H. W. Dudley, O.B.E., F.R.S. 


O N. October 3, nearly three weeks after a serious 
operation, Harold Ward Dudley died in a 
London nursing home. His death was a peculiarly 
tragic one, for until a month before it occurred his 
friends had no reason but to expect that there lay 
ahead many fruitful and happy years for him. That 
this was not to be is a most serious loss to bio- 
chemistry, creates a deplorable gap in the ranks of a 
wide circle of accjuaintances, and is a cause of 
unfathomable grief to his family and to his intimate 
friends. 

The eldest son of Florence and the late Rev. 
Joshua Dudley, he was born at Derby on October 30, 
1887, and educated at Truro College, King Edward VI 
Orammar School, Morpeth, and the University of 
Leeds, where he specialised in chemistry. That his 
career was so imiformly successful was due to a 
combination of rare gifts with happy associations. 

It was Dudley’s good fortune while at Leeds to 
come under the infiuenee of that inspiring trainer of 
biochemists, the late Prof. Julius B, Cohen, and 
further, after taldng the degree of M.Sc. by a thesis 
on optical activity in menthyl esters, to obtain an 
1851 Exhibition research scholarship. In the choice 
of Emil Fischer’s laboratory as the place in which 
to work during the tenure of this scholarship he was 
again well advised, and there, under the immediate 
guidance of Prof. Wilhelm Traube, he carried out 
an investigation on the then topical subject of the 
purines, for which he received the Berlin Ph.D. in 
1912. 

There followed what was perhaps the most 
important step in Dudley’s career when, on his return 
from Berlin, he became an assistant in the Herter 
Laboratory, Ne^v York; there he not only carried 
out important work imder the guidance of another 
former Leeds student, H. D. Dakin, but what was 
more, formed a friendship which he treasured through- 
out the remainder of his life. It is needless to ©numer- 
ate their publications, for their work is well known 
to biochemists and others whom it concerns, but one 
might mention ‘glyoxalase’, which they discovered, 
and ‘protein racemisation’ which they investigated, 
both of which are known to every student of bio- 
chemistry, as an indication of the fundamental 
nature of their researches. 

Returning to Leeds in 1914, Dudley was for about 
a year lecturer in biochemistry, but soon the insistent 
voice of war called for the application of his high gifts 
in the service of his country, and he did not hesitate 
to respond. On the formation of an anti-gas research 
department under the leadership of Lieut. -Colonel 
E. H. Starling, at the Royal Army Medical College 
at Miiibank, Dudley began work with the rank of 
Lieut. R.E. early in 1916, and was soon assisting in 
the evolution of the small box respirator, and in 
many other ways giving his fertile mind to problems 


of chemical warfare. Having by 1918 acquired a 
large experience of the subject, he was sent, with tlie 
rank of Major, in charge of a responsible anti-gas 
mission to the United States. He fulfilled these 
duties with characteristic care and thorougliness, and 
made many and varied new friends. He was awarded 
the O.B.E. for these war services. 

After the War he returned, not without relief, to 
biochemistry, as head of the Department of Bio- 
chemistry of the Medical Research Committee (since 
Council), and worked at the Lister Institute until, 
in 1919, the Council obtained possession of its 
premises at Mount Vernon. There he worked until 
September 5 last, and formed a happy and fruitful 
association with the director, Sir Henry Dale, and 
with many other of his colleagues. 

It was during these years that Dudley’s best and 
most mature work was done. His work on the active 
principles of the posterior lobe of the pituitary body, 
although it fell short of his own expectations and 
high standards of achievement, was none the less 
a masterpiece of technique and a monument of 
patience. Then, after the discovery of insulin, by 
Banting and Best, he and Sir Henry Dale went to 
Toronto and established important contacts there on 
behalf of the Medical Research Council. Afterwards 
his fine flair for chemical methods was illustrated by 
the introduction by him of the picrate method for 
the extraction of insulin, and for its ready purifica- 
tion. After other important work on the subject of 
the preparation of insulin, he was entrusted with the 
preparation of the first international standard of that 
substance. The work, carried out in collaboration 
with others, on spermine, histamine and acetyl 
choline as tissue constituents also represented funda- 
mental contributions to biochemistry, and are illus- 
trations of his wide knowledge and abundant resource 
in investigation. He was elected a fellow of the Royal 
Society in 1930. 

Dudley’s last research probably represented his 
most valuable contribution to knowledge, since it 
culminated in the discovery of the active alkaloid 
of ergot, called ergometrine. The last paper on this 
subject from his pen appeared in the Proceedings of 
the Royal Society on the day of his death. Although 
search had often been made for the constituent of 
ergot to which the contractions of the puerperal 
uterus which its administration occasions were due, 
it was shown by Moir that none of the hitherto known 
constituents of ergot was clinically responsible for 
this action. Dudley succeeded, in collaboration with 
Moir, who carried out the clinical tests, in isolating 
this new alkaloid, which, thanlis to him, is now ‘‘by 
far the most readily accessible alkaloid of ergot”, 
and is already on the market. 

The list of Dudley’s great services to biochemistry 
would be incomplete without reference to his work 
for the Biochemical Society ; he acted as secretary 
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in 1922-24, ' and then ' became,,..,, jointly - with' Prof* ■ 
Arthur Harden, an editor of Biochemical Journal, 
In the performance of this arduous duty, which he 
continued for six years, it is true, as Boswell said of 
Johnson, that “That part of his labour which con- 
sisted in emendation and improvement of the pro- 
ductions of other contributors, like those employed 
in levelling ground, can be perceived only by those 
who had an opportunity of comparing the original 
with the altered copy”. Certain it is that over this 
duty, and other editorial work as assistant editor of 
“British Chemical Abstracts”, which he performed 
with equal car© and thoroughness, he often worked 
far into the night, and over many of his week-ends. 
In 1921 he married Mary Nettleship, who, after 
prolonged illness, which was a source of the deepest 
sorrow to him, died as recently as last April, She 
was a great help to him in his editorial work, and 
those who heard her sing will long remember her 
beautiful voice. 

Dudley was a keen fiy fisher and of musical and 
artistic tastes. Though of a retiring disposition, he 
ww always ready to place his wide knowledge at 
the service of others. He had a wide circle of friends 
and was a member of the Savage Club, Had he 
wished, he could have had many intimate friends, 
for his was a personality of rare charm. Those who 
were honoured with his close friendship will always 
treasure in their hearts the memory of his unselfish 
character, affectionate sympathy and characteristic 
placid wit, his patience in adversity and his intuitive 
penetration of all humbug. Our sympathy goes out 
especially to his mother, who had such good reason 
to be proud of him. C. A. L. E. 


Prof, Rhoda Erdmann 

The death of Prof. Rhoda Erdmann, of Berlin, 
has deprived the scientifie world of a distinguished 
research worker and a most notable personality. 

Dr. Erdmann began her scientific career as a 
protozoologist. Shortly before the War, she w^ent 
to the United States, where she collaborated with 
Woodruff in protozoological studies which are now 
classical. When the United States entered the War, 
Dr. Erdmann, as a German subject, became the 
victim of war-time hysteria. She happened to be 
investigating an organism pathogenic to mice only, 
when a serious epidemic broke out in a neighbouring 
military camp. She was accused of having secretly 
infected the troops with the organism she was 
studying, and was arrested and imprisoned in New 
York, Her scientifie and medical friends in the 
United States rallied to her aid and eventually she 
was acquitted of the fantastic charge. 

After the War, Dr. Erdmaim returned to Germany 
and began to work with tissue culture, mainly on 
problems connected with tumour growth. She was 
appointed a professor of the University of Berlin and 
placed in charge of the new Institut fur Experi- 
mentelle Zellforschung at the Charite. She developed 
the institute until it became one of the principal 
centres for tissue culture research in Europe. At 
the same time she set herself to organise ©xperi- 
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mental cytology throiigliout the world. Tho Ardhiv 
filr ExperimenteUe Zellforsclmng was founded in 1926 
at her instigation, and was edited by her until her 
death. She also conceived tho idea of an iiitornational 
society of ©.xperimoiital cytology ■whieli should hold 
a triennial congress and of which tho Archlv should 
be the official organ. This scliomo sho succossfully 
accomplished, and thanks to her tireless efforts as 
.general secretary three congresses have now been 
held, the tl'iird being at Cambridge In 193S. 

The change of go\-crrunc!it in Gomiariy involved 
Dr. Erdmann in much hardship and dil!iciilt>% and 
in 1993 the in.stituto to wdiicli sho had do\’'otod so 
much labour and care was dosed, and slie was 
pensioned. This was a great grief to her as she lived 
for her scientific work. Sho was accordingly delighted ■ 
when in December 1934 the German Go\*c)rniiient 
decided to open another institiito for experimental 
cytology under hor directorship. .Her health, which 
had troubled her for maiiy yoam, was failing lUj.ndiy, 
but with undaunted courage and enterprise she began 
the task of creating lier institute aranv in a set of 
- empty rooms i.n a pi‘i\"at(^ house, task slio was 

not destined to comjdete, and on Augirst 23 sho <Hod 
at - the age of sixty -four ymm, j 

Perhaps the quality which most < uncleared Dr. | 
Erdmann to hor friends was fior gallant s}>irit. ! 
Oppressed by burdens of niiiui and boii\' wiiich many 
woidd have found ovorwhol mi ug, she lun-er lost heart 
but continued to wo!*k }Uk! plan, for the future with 
the energy whicli characterised all she d}<i. To those 
of us who knew her w<dl, hor death is a 'personal loss. 

H. B, .F. 


De. Hynek Vysoky, p.rofessor of classical 
archaeology in the Charles lJ,ni\^3rsity, Prague, died 
at Ryclmov, his birthplace in north-east Boh 0 mi.a, 
on August 27, at the age of se.'\'ent},"-four years. He 
was educated at Prague and .Berlin, and afterwards 
studied in Italy, Greece and Turkey. Ha wrote a' 
number of Czech and German works on Greek 
archseology and .mytliology, and coinpilod most of 
the materia! dealing with archeology in Otto’s. 
(Czech) “EnGyc,lopadia”, 


We regret to announce the followiug dea.ths : - 

Prof, Gaii 33arus, emeritus prof iissor of physics in 
Brown University, Providence, known' for Ms- 

work on mteiferometry and aeoustic pressures, o.n. 
September 20, aged seventy-nixio >mrs. 

Mr. F. Escombe, who eollabw'ated with Mr, H,,T, 
Brown in noteworthy investigations on photosynthesis, 
on. October 12, aged sixty -three years, 

Major-General A. W^.G-reely, known for., his geo - 
gra|)hieal work in the Arctic, aged ninety-one years. 
Dr. Walter Hough, head curator of the Depart- 
ment of Anthropology in the U,S. Nati.o.nal Museum,., 
on September 20, aged seventy-six. years. 

Mr. Joseph A. Johnson, president of the American 
Institute of Electrical Engineers in 1934, on October 
5, aged fifty -three years. 
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The E.R*A* Laboratory at Pcrivale 

On October 22, tlie Duke of Kent opened the new 
laboratory of the British Electrical and Allied Re- . 
search Association wdiich has been built at Perivale, 
Middlesex., Referring to the importance of research, ' 
he said that,, in .a mechanical era such as ours, it' is one . 
of the most important features of productive industry. 
The Association is supported by the Department of 
Scientific and Industrial Research, the Institution of 
Electrical Engineers, the British Broadcasting Cor- 
poration and mail}’' other bodies, including electric 
supply undertakings in the dominions and colonies. 
Electrical manufecturing firms are now well-equipped 
with laboratories for conducting research into 
problems bringing immediate profit to themselves, 
anci they spend in this way hundreds of thousands 
of pounds a year. The Research Association conducts 
researches of general interest, which are of benefit to 
the user of electricity (the public), the user of electrical 
plant and apparatus (the electricity supply under- 
takings and the public) and to the manufacturer tvho 
uses electrical materials. Tlie research work is 
carried out under the guidance of its council and 
seventy-five technical committees consisting of 450 
leading experts in all branches of the industry who 
give their services voluntarily. The research work 
as a whole is supervised by the director, who is 
assisted by a staff of forty -seven technical experts 
and thirty-two clerical workers. Most of the 
work is done in existing establishments, the 
National Physical Laboratory, universities, manu- 
facturers’ laboratories, etc., but where special 
facilities are required it is carried out by the 
technical staff. 

The Association’s new laboratory has a total floor 
space of about 14,000 square feet ; but there is room 
for increasing the staff wdthont further extension 
of the premises, and the site is capable of further 
development. The power frequency and heavy 
current laboratory contains a trench specially con- 
structed for tests on cables laid horizontally. The 
standardising laboratory, physics laboratory, and 
generator room are also on this floor. In the east 
wing are situated laboratories which are specially 
equipped for researches on heavy current circuit 
breakers. The west side contains the radio and 
telephone laboratories, high-voltage laboratory, 
chemical laboratory, workshop and main store. The 
plant comprises a 230 volt-450 ampere hour battery 
which is charged automatically during the night by 
a mercury arc rectifier, and its output voltage is 
controlled by an automatic voltage regulator. Oyer 
each investigator’s bench there is a small switch- 
board from which any of the numerous a.o. or n.o. 
circuits can be obtained. The high-tension laboratory 
is equipped for tests up to 80,000 volts. The heating 
plant is operated automatically, and burns a cheap 


grade of coal. The laboratory has been designed with 
a view to economy and efficiency. The night and 
week-end temperature is automatically maintained 
at a somewhat lower value than the thermostatically 
controlled temperature of the working period. 

Bridging the Gap t Metropolitan- Vickers Laboratories 

Between the abstract idea of an invention, or new 
scientific knowledge, to demonstrated utility, there is 
generally a wide gap, and to bridge this gap much 
work has to be done in special research laboratories. 
At the end of the War, Metropolitan- Vickers was one 
of the first large industrial organisations to realise the 
great part which scientific research would play in the 
development of industry. The budding of the research 
laboratories, which now have a floor area of more than 
40,000 square feet, was commenced in 1920. A rule 
has been made that all materials and products which 
enter the company’s works as ‘raw materials’ must 
be subjected to test by the Research Department. 
As this Department is in close touch with the works 
and factories which develop the raw materials, these 
tests have been a great help to suppliers in improving 
their products. 

The Research Dex3artment is organised into a 
series of sections which form one co-operative whole, 
and this enables each problem to be investigated 
rapidly in the most efficient way. The four main 
buildings may be roughly described as the chemical, 
mechanical, high-tension and physical laboratories. 
Photographs of some of the apparatus used in 
making tests is shown in the pamphlet. Many of the 
machines used are unique ; some of them incorporate 
the latest methods devised by scientific workers, and 
there are few machines in Great Britain which rival 
them in size. We were much impressed by the photo- 
graph of the M.V. 500 kw. wireless valve, installed at 
Rugby and continuously evacuated by M.V. oil 
condensation pumps and a single rotary pump. In 
the library section, current scientific, technical and 
economic literature is scrutinised and translations are 
constantly being made from many languages. 

The Mitten Crab in English Rivers 

In the review of Peters and Panning’s “Monograph 
of the Mitten Crab” published hi Nature of June 9, 
1934, an account was given of the invasion of 
European rivers by this Chinese species, and the 
probability of its spreading to English rivers was 
pointed out. This seems now to have come to pass. 
About a fortnight ago, a living specimen was found 
on one of the screens guarding the pipes through 
which water is pumped from the Thames into the 
condensers at Lots Road Power Station in Chelsea. 
It is a full-grown male, the carapace measuring 
63 mm. in length, by 68 mm. in breadth. The exact 
way in which the species has reached Great Britain is 
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a matter for conjecture, but the possibilities of trans- 
port from the estuaries of Holland or North Germany 
are obvious. Some highly coloured forecasts have 
appeared in the daily Press regarding the damage 
likely to be caused if the crab becomes established 
in English rivers and estuaries. It can safely be said, 
however, that there is little ground for apprehension. 
On the Continent, the banks of rivers have been 
undermined in places by the burrows of the crabs, 
but the most serious damage has been caused to 
fresh” water fishes. In Great Britain, where fresh- 
water fish have for the most part only a sporting 
value, the new addition to the fauna may justify 
some anxiety on the part of anglers in the eastern 
counties. There is fortunately no reason for anticipat- 
ing that the crab will introduce into Europe the 
lung disease, paragonimiasis, of which it is one of 
the vectors in the Far East. 

Association of British Chemical Manufacturers 

The nineteenth annual report of the Association 
of British Chemical Manufacturers, submitted to the 
annual meeting on October 10, records an increase 
in membership from 109 to 118, while the number 
of affiliated associations is now 13. Reference is 
made to the participation of the Association in the 
Brussels International and Universal Exhibition, 

: the British Chemical Exhibit at which has been 
organised by the Association at the request of 
the Department of Overseas Trade. The safety 
activities of the Association have been continued, 
and the Association has submitted a list of solvents 
in general use as a basis for the investigation, 
which has now been commenced by a special com- 
mittee under the Medical Research Council, on their 
physiological effects in relation to industrial risks. 
The investigation on tests for the detection of low 
concentrations of toxic gases that are likely to be 
encountered in industry, to which the Association 
has contributed half the cost, is nearing completion. 
Methods of detection and estimation, usually with 
test papers, have been worked out and standardised 
for a number of gases by the Chemical Defence 
Research Department, and a printing method has 
been discovered which will give consistent results 
and yield permanent stains. The Association is also 
supporting financially work on the testing of respira- 
tors for industrial use to ensure that they give 
adequate protection, which is being carried out by 
the Chemical Research Department. The Association 
has taken over from the Chemical and Allied 
Employers’ Federation the regular collection and 
investigation of accident statistics as part of , its 
normal safety activities. Other matters on which 
action has been taken during the year relate to the 
Provisional Poisons List and Poisons Rules and the 
report of the Poisons Board, trad© marks. Govern- 
ment patents and the transport of chemicals by road. 

In moving the adoption of the report at the annual 
meeting, Mr. T. WaHace, who deputised as chairman 
in the absence of Dr. F. H. Carr, through illness, 
referred particularly to the manner in which the 
Government left the chemical section of the Polish 


..Treaty ■ to b© worked out between the Association 
and the Polish Union of Chemical Industries. . The 
importance of industrial reorganisation was 'stressed, 
particularly the necessity for further co-operation, in 
regard to research, production and ' marketing. 
Commenting on the position of, the fine elieiiiical 
industry, Mr. Wallace, said that since the report was. 
written a supplementary memorandum has been 
submitted to the Key Industries Committee of the 
Board .of Trade, detailing reasons why th,e manu- 
facturers considered the progressive development, of 
the industry , would be better assured by a continuance 
of the key industry duties than by a transfer to the 
Import Duties Act. 

Roman Yorkshire 

. As progress is made in the exc.avation of the Rom.an 
villa at Riidston, six miles west of Bridlington in 
Yorkshire, it affords a more oxtonded view of settled 
life' under what has been termed the ‘sigi,ial'Station’ 
system, which arelneologieai discovery , in , tills area 
has revealed as a characteristic featiae in the organ- 
isation of this section of Roman Britain. Tlio site 
has now been under in\'estiga,tioii , for throo seasons 
by a local committee in conjunction with the Roman 
Antiquities Committee of tlu^. Yorkshire Archtcological 
Society, the excavation bca'ng in <*]iargo of Messrs. 
A. M. Woodward and K. A. 8teer. Both coins a'nd 
types of pottery, l)oint to an o(jcni|')af>ion of co,iisid©r- 
able duration, tlie former ranging from Domitian to 
Valens, and the latter including late first ccnitiiry, 
Samian, third century typ(\s from tho Yorkshire 
pottery at Throlam and ‘signal-station’ types of the 
end of the fourth centu.ry. A system , of pre-Roman 
ditches below the foimdations may go back so far 
as the Bronze Age. An interesting building to the 
west of the residential block, discovered in 1934, 
which measures not less than 50 ft. by 22 ft,, is now 
seen, according to a report of the latest results of 
excavation (The Times, Oct. 22). to have been used 
for a variety of purposes conunetmi witli tlio needs 
of the villa. Tesserae of sandstom^ not- of origin, 
and many chippings of chalk and tile, confirm tlie 
view suggested by earlier discovcTic-s of (*.halk tesserae 
and red and blue tiles tliat it was a worksliop for 
making and r6pai,ring mosaic flooring. .Further, 

■ remains of no less than six ovens point to other uses 
not yet completely apparent. An early suggestion, 
that they were part of the equipment for the manu- 
facture of , wool or for tanning has now been abandoned 
in favour of the view that they were for drying or 
roasting grain preparatory to grinding. 

■ The College of Science, Benares Hindu University 

Few countries are, in proportion to their literate 
population, so well equipped with modem laboratories 
as India. The reproach can no longer be levelled at 
Indian university education that it is purely literary. 
We need only cite as examples the fin© laboratories 
to be found at .the University' College of Science, 
Calcutta, the Presidency College, Madras, and the 
Royal Institute of Science, Bombay. From the time 
of its foimdation in 1911, the Hindu University at 
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Benares lias paid particular attention to the teaching 
of 'science, both pure and applied. The science 
departments with a staff of seventy provide accom- 
modation for about one thousand students, and 
these departments have now been constituted a 
separate College of Science within the University, 
This College, of which Prof. K. K. Mathur has been 
appointed the first Principal, was formally opened on 
September 12* by the veteran Vice-Chancellor and 
fomider of the University, Pandit M. M, Malaviya. 
In his opening address, the Vice-Chancellor em- 
phasised the need in the present economic position 
of India for increased facilities for the study of science 
in all its branches. The Hindu University has already 
played a prominent part in the industrial develop- 
ment of the United Provinces, and we are sure that 
the foresight of the Vice-Chancellor and executive 
body of the Universitj^ in establishing this new 
college will lead to an expansion of its activities. 

New German renderings of ^Foreign* Words 

Iisr Nattjee of September 28, p. 495, we published 
a short notice of the second edition of “"Theoretische 
Physik’’ by Dr. Georg Joos. Our reviewer commented 
very favourably upon the book, but animadverted 
upon the addition of a glossary of “foreign” -words 
{Eflautenmg einiger Fremdwdrter) ^ “in which Absorp- 
tion ( Verschksckting)y Elastiziidt (Dehnharkeit)^ Kapill- 
ariidt {HaarrdhTckenkraft) and such-like non-Prussian 
words are translated into the new^ German, although 
these ‘foreign’ -words appear in the articles in Gehler’s 
‘Physikalivsehes Worterbuch’ of more than a himdred 
years ago”. We have now received an indignant 
letter from Dr. Joos, containing the follow- 
ing explanation of this glossary. “Many English 
readers, who according to the reporter are to be 
impressed comically through these things, will know 
that the graduates of the ‘Oberrealschule’ have 
studied neither Latin nor Greek and that for them 
an explanation of these words is very desirable”, 
adding, “According to the wording of the report the 
reader must think that it is my intention to seriously 
substitute ‘V erscliluckiing’ for ‘Absolution’ or 
‘Segelstange’ for ‘Antenne’ As regards the last 
sentence our reviewer suggested nothing about Dr. 
Joos’ intentions, but stated the bare fact that the 
glossary had been added to the book, leaving his 
English readers free (if we may use the word without 
oiFence) to draw any conclusions they wished. Many 
will, no doubt, share his and our surprise that words 
which have been in regular use in the German 
language for four generations and more, a period 
sufficient, we should have thought, to guarantee 
their incorporation, should be regarded and named 
. as foreign. 

Our reviewer adds : “We note that graduates of 
the Oberrealschule have studied neither Latin nor 
Greek, but then they did not do so at the time of the 
first edition, which did not contain the glossary ; in 
fact, they never did. Most students in England and 
other countries are equally unfamiliar with Latin and 
Greek, but have no difficulty over ‘elasticity’ and 
‘capillarity’, while Germans unfamiliar with French 


have, we believe, no difficulty over "GmeraV and 
^Soldat\ Dr. Joos does not seem to realise that, if 
there is any force in his contention, most German 
students will not Imow what his book is about, since 
both ^Theoretische^ and 'Physik" are . Greek words 
not explained in the Erlduteruyig . For that matter, 
Electricitdt (may we suggest Bernsieinreihungskraft ?) 
is not in the glossary, although Kapazitdt {Fass- 
'nngsvermdgen) is : Alkali (a Semitic word which 
occurs in the book combined with a Latin word as 
Alkalispelctren — shall we suggest PflanzenascJienerde- 
lichterscheinung ?) is missing, although Kondmsator 
{V erdichter) is included. We hope in the next edition 
to see the glossary either omitted or properly com- 
pleted. We in England find so much in the present- 
day activities in German universities to move us to 
tears that Dr. J oos really must allow us a faint 
smile when we come across something harmlessly 
amusing from that quarter, and permit us to be our 
own judges of what is ‘comical’ 

International Exhibition of Nature Photography 

Thebe was a large assembly of naturalists and 
Nature photographers at the opening on October 16 
of the Country Life International Exhibition of Nature 
Photography at the British Museum (Natural 
History), Cromwell Road, South Kensington, The 
Earl of Onslow, president of the Society for the 
Protection of the Fauna of the Empire, referred to 
the great value of Nature photography and cinemato- 
graphy as “a very powerful incentive towards the 
preservation of wild life in all its forms”, and to the 
fact that the Exhibition contains a large number of 
subjects that have never been seen before. He went 
on to remark that “there is a very grave danger at 
present hanging over us and that is that unless wild 
animals, big -game and birds of all kinds are carefully 
preserved a great number of species will become 
extinct and they will be a downright loss to the world 
in general. We could do without poison snakes but 
most other animals are a very valuable asset not 
only from the natural history point of view, but 
from the scientific point of view and from the 
point of view that they tend to preserve the 
balance of Nature.” The audience, which included, 
among many others well known for their interest 
in wild life, the Duke of Sutherland and Lord 
Desborough, afterwards inspected the Exhibition. 
More than thirteen hundred photographs are dis- 
played on screens in the Whale Hall, one wall being 
devoted entirely to the work of pioneer photographers, 
which includes the late J. H. Sjnnonds’ picture “Gold- 
finches fighting on Teazle”, “Marsh Harrier” by the 
late Col. H. Moore, and no fewer than seventeen 
fine studies by Mr. C. J. King. The Exhibition will 
be open — admission free— -until November 30. A 
souvenir volume (5®.), containing reproductions of 
120 pictures from the Exhibition, has been published. 

Edwin Klebs 

In a centennial note published in the New England 
Journal of Medicine of July 11, Dr. Leona Baum- 
gartner, of Cornell University Medical College, 
New York, claims that Edwin Klebs, who was bom 
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on February 6, 1834, and died in 1913, was not only 
one of the pioneers of bacteriology, but also mad© 
important contributions to other Helds of medicine. 
In addition to being the first to describe the causal 
organism of diphtheria in 1875, he described acro- 
megaly in 1 884, two years before Pierre Marie ; inocu- 
lated primates with syphilis fifteen years before Metch- 
nikoff ; isolated colonies of bacteria on solid media in 
the form of Stiirgen’s glue nine years before Koch ; was 
the first to produce tuberculosis experimentally 
in animals by the injection of milk from infected 
cows, thereby establishing the bovine origin of the 
disease; and described the typhoid bacillns before 
Eberth. Klebs pursued his medical education in 
his native town of Konigsberg under Rathke, Helm- 
holtz, Burdach and Werther, and later in Wurzburg 
under Virchow, Kdlliker, Leydig and Scanzoni. He 
led a wandering life, being successively professor at 
Berne, Wurzburg, Prague, Zurich and the Rush 
Medical College, Chicago. His contributions to 
pathological anatomy and physiology included the 
first experimental production of valvular disease of 
the heart and the recognition of bacterial infection 
in the production of the subsequent endocarditis, the 
description of hgemorrhagie pancreatitis as a rapidly 
fatal disease, the introduction of the paraffin embed- 
ding method and his textbooks on pathological 
anatomy (1869-76) and general pathology (1887-89). 
Klebs also took an active part in the foundation of 
three important medical journals, namely, the 
Oorrespondenz-Blatt fur Schweizer Aerzte (1871), 
which some years ago was renamed Schweizer 
medizinische Wochenschrift, the Archiv filr experi- 
mentelle Pathologie und Pharmakologie (1873) and the 
Prager Medizinische Wochemchrift (1876). 

Work of the Government Chemist 

The report of the Government Chemist on the 
work of the Government Laboratory for the year 
ending March 31, 1935 (London : H.M. Stationery 
Office, 9d. net), ontlines the work carried out in the 
Government Laboratories for the Admiralty, Ministry 
of Agriculture and Fisheries, the Air Ministry, Crown 
Agents for the Colonies, Board of Customs and 
Excise, Ministry of Health, Home Office, Post Office 
and other Government departments. The total 
number of samples examined during the year was 
522,788, as compared with 503,592 in the previous 
year. There was an increase of 26,594 in the number 
of samples examined in the laboratory at Clement’s 
Inn Passage, and decreases at the Custom House 
laboratory and at the chemical stations of 232 and 
7,166 respectively, the latter being due to the closing 
of the Manchester chemical station and the transfer 
of the examination of samples of tea to tea inspectors 
of Customs and Excise. The principal increases 
occurred in the number of samples of hydrocarbon 
oils, beers, wine, spirits, cocoa and chocolate, samples 
for duty under the Import Duties Act, 1932, Safe- 
guarding of Industries Act, 1921, tobacco and silk 
exportations, samples of sugar composite goods and 


The .hydrocarbon oils duty has .involved "the' 
examination of nearly 17,000. samples for assessment 
of duty on importation or drawback of .duty .on 
exportation, the increase, being dm to the duty of 
Id. per gallon charged on oils other tlian light oils. 
Many of the samples liad to be examined for other 
dutiable substances, such as. alcohols, esters and 
chemicals listed by the Board of Trade under Part I 
of the Safeguarding of Industries Act, The. growing 
use of duty-free spirits and industrial .methylated 
spirits in industry involves an increase i.n the .con- 
sultative work of the Laboratory, apart from the 
examination of samples to ascertain w.hether,. the- 
conditions of use laid down by the Commissioners 
of. Customs and Excise have b 0 e.n fulfilled. , The 
number of samples of cocoa, chocolate, and wine 
submitted for examination increased ' by ■ .1,400 ; 
samples of beer increased by 1,609, of silk and rayon 
by 1,866, while the Laboratory was also called upon 
to deal with the testing of animal and vegetable 
fibres and hairs, of all kinds under the Import Duties 
Act.. The number of samples of tobacco and snu.ff 
. examined has also increased,, and improved methods 
for the analysis of tol>a,cco liave been studied. 
Much work has been carried out on the revision of 
existing methods and the m\a)stigation of new 
methods of detection and deterniiiiation of substances. 

Petroleum and Tar Oils as Insecticides 

An important paper by Dr. Hubert Martin on the 
standardisation of petroleum and tar oils and pre- 
parations as insecticides appears in tlie Annals of 
Applied Biology (22, 334). In recent years, a great 
deal of attention has been devoted by research 
workers and by the appropriate Government depart- 
ments to the standa^^disation and specification of the 
sprays and dusts employed for the control of insect 
pests and diseases infesting agricultural and horti- 
cultural crops. An important body of knowledge on 
the chemical constitution and physical properties of 
these materials is scattered tlirough the literature of 
the subject, and is so extensive as to be available only 
to relatively few. Of the many insecticides now in 
use, the petroleum and tar distillate oils occupy a very 
important position, and their use, already wide- 
spread, is expand,ing. Dr, Martin gives an extended 
and critical review of the published information of. 
the chemical and physical factors d©fia.ing these 
products, and in addition incorporates much original 
work of his own. 

Db. Martin sets out in a concise and ordered way 
how the chemical and physical criteria can be corre- 
lated with insecticidal and phytocidal properties, and 
finally builds up from his own analyses specifications 
which he considers are available for judging the 
suitability of these oils, and preparations made from 
them, for their various uses as insecticides. In addi- 
tion, the analytical methods available are considered, 


British sugar, and in samples taken under the 
national marking schemes. 

. A 

, '■-’Ili.'M.'ii-K-. 


ana me most suitable set out with supporting evideno( 
in considerable detail. This paper is an importan 
step towards the realisation of the hope, that « 
reasonable standard of efficiency and safety in us< 
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and of xiniformity of quality may, be. attained for 
these important' products.. It is published with the 
object of ascertaining how the various specifications 
will work out in practice, and thus it is advisable 
that interested manufacturers, horticultural advisers, 
and large users will give it the attention it deserves. 
The Council of the Association of Applied Biologists 
has consented to the paper being reprinted for sale, 
the price being 2^. post free ; it is obtainable from 
the author (Research Station, Long Ashton, Bristol). 

International Congress of Minings Metallurgy and Applied 

Geology 

The seventh International Congress of Mining, 
Metalliirgy and Applied Geology was opened at the 
Sorbonne, Baris, on October 20, and will continue 
until October 26. The President of the Republic, 
M. Lebrun, was present at the inaugural session. Sir 
Robert Hadfiedd, the delegate of the Iron and Steel 
Institute, presented to M. Lebrun a copy of the 
picture in the Bodleian Library, Oxford, depicting 
Roger Bacon presenting a book to the Chancellor of 
the University of Paris. Sir Robert also presented a 
miniature knife of steel made by Michael Faraday 
during the years 1819-24 while he was residing at 
the Royal Institution. The steel contains 0*74 per 
cent platinum. The weight of the blade is one- 
hundredth of an ounce, and that of the complete 
laiife, one-twentieth of an oiiiice. Sir Robert sug- 
gested tliat the knife should be handed either to Dr. 
Leon Guillet, head of the Ecole Central© des Arts et 
Manufactures, or to the Ecole des Mines. 

Pasteur Institute of India, KasauH 

In the thirty -third annual report for 1933 of the 
Kasauli Pasteur Institute, the Director, Lieut. -Col. 
Shortt, gives an account of the work of the Institute 
for 1933. The total number of piatients attending the 
Institute and its various centres w^as 19,524, an 
increase of 4,406 as compared with the previous year. 
Such a large number of patients indicates the wide- 
spread threat of rabies in India. The vaccine used 
was carbolised 5 per cent Paris sheep vaccine, and 
three out of every four cuvses with face bites received 
antirabic serum in addition, as this appears to 
improve the results obtained. Deducting some 2,000 
cases that did not complete the treatment, and 1,446 
cases whom it was considered did not require treat- 
ment, there were 1,356 Europeans and 14,582 natives 
treated. There were no deaths among the Europeans, 
and 83 deaths among the natives, a combined per- 
centage death-rate of only 0-52. 

Australian Statistics 

The Official A'ear Book of the Commonwealth of 
Australia for 1934 (Commonwealth Bureau of Census 
and Statistics. Bs,) gives as usual an exhaustive 
summary of all aspects of Australian life and activity. 
The call of economy still hampers the editor in carry- 
ing out all his projects, but he has achieved great 
success in presenting information in forms that 
are useful to economists and others. Many details 
of the census of 1933 are incorporated. An appendix 


677 ; 

gives , a summary of the chief events in ' connexion 
with the financial crisis that began in Australia in 

1929. 

Craftsmanship in Scientific Instruments 
The Physical Society announces that the seventh 
annual craftsmanship and draughtsmanship com- 
petition will be held as usual in conjunction with its 
annual exhibition of scientific instruments and 
apparatus in January next. Competitors must be in 
the regular employ of a firm or institution which will 
be exhibiting or has exhibited at least once during 
the previous three years, and has been invited by 
the organising committee to enter its employees for 
the competition. 

Chinese Medical Association 

The third general meeting of the Chines© Medical 
Association, the official medical association of China, 
will be held on November 1-8. This association is 
the successor to the China Medical Missionary 
Association organised in 1886. The 1935 meeting will 
be held at the Canton Hospital, Canton, China, 
because it was here that Br. Peter Parker introduced 
Western medicine into China one hundred years ago. 
Ho was also the world’s first regularly appointed 
medical missionary. A centennial “History of the 
Hospital” is now in the press (Kelly and Walsh, 
Shanghai). Besides the regular scientific sessions of 
the conference, November 2 will be devoted to the 
centenary celebrations. The new Canton Hospital 
will be formally opened, and the foundation stone 
will be laid for the new medical school building. 
The money for the latter has been obtained by a 
special grant from the Central Executive of the 
National Government of China. 

New Secretary of the Institution of Naval Architects 
Mb. G. V. Boys has been appointed secretary of the 
Institution of Naval Architects, in succession to Mr. 
R. W, Dana, who will retire at the close of this year, 
after thirty -four years of service as secretary. Mr. 
Boys, who is a son of Sir Charles Vernon Boys, is a 
graduate of Trinity College, Cambridge (Mathe- 
matical Tripos, Pt. 1, and Mechanical Science Tripos). 
He is an associate -member of the Institutions of 
Mechanical and Electrical Engineers, and was for 
some years a demonstrator in mathematics and 
mechanics at the Imperial College of Science and 
Technology ; previous to this he was one of the 
founders of the University of Cambridge Engineering 
Society. For the past fourteen years he has been 
on the staff of Messrs. Kennedy and Donkin (con- 
sulting engineers). 

Royal College of Physicians 
The annual Harveian Oration was delivered on 
October 18 at the Royal College of Physicians by 
Sir Henry Dale, director of the National Institute 
for Medical Research, whose subject was “Some 
Epochs in Medical Research”. The substance of the 
lecture is printed on p. 690 of this issue. The 
president of the Royal College of Physicians, Lord 
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"Dawson' of Penn, afterwards presented the Baly Gold 
Medal ' to Dr. F. H. A. Marshall', and the Bisset-* 
Hawkins Gold Medal to Sir George Newman, lately 
Chief Medicar Officer of the Ministry of Health. The 
Baly : Medal is awarded annually for distinction 
achieved in the science of physiology. The Bisset- 
Hawkins Medal is awarded triennially for “such work 
in advancing sanitary science or in promoting public 
health as in the opimon of the Colege deserves special 
recognition”.'. 

Care of Cripples and Invalids 

A JOINT conference of the Invalid Children's Aid 
Association and. the .Central Council for the Car© of 
Cripples will be held on November 7-8 at the Drapers® 
Hall, Throgmorton Street, Lond,on, E.C. The opening 
address will be given by the Minister of Health, Sir 
Kingsley Wood.' The subjects for discussion will be : 
(1) infectious diseases and their after-effects ; 
immunisation and other preventive measures ; (2) the 
problem of physical handicap m modem life ; (3) the 
after-effects of „accid©iits ; rehabilitation. Visits will 
also be paid to various homes and hospitals. The 
Conference fee, including the report of the proceed- 
ings, is. Is. ,6d„ and should be sent to Miss Wynne 
(Invalid Children’s Aid Association) or . Miss Nangle 
(Central Council for the Care of Cripples), Carnegie 
House, 117 Piccadilly, W.l, from whom further, 
information may be obtained. 

Announcements 

Sir Albert Howard, formerly director of the 
Institute of Plant Industry, Indore, will deliver a 
lecture entitled “The Manufacture of Humus by the 
Indore Process”, before the Eoyal Society of Ai’ts 
on November 13 at '8 p.m. 

, ' pRO.E. Hermann .Levy will deliver the Sidney, Ball 
lecture in the University of Oxford on October 29 at 
5 p.m.. He will take as Ms subject “The New Aspects 
of Industrial Combination” and the lecture will be 
given in the Examination Schools, Oxford, 

The Masters Memorial Lectures of the Boyal 
Horticultural Society wiU be delivered in the lecture 
Yoom, of the Society’s new ' hall in Greycoat Street, 

■ Westminster, on November 5 and November 26, at 
3.30 p.m., by Sir William Wright Smith, on “Problems 
connected with the Classification of Plants”. Sir 
Arthur Hill ' and Sir Daniel HaE have consented, to 
take the .chair, on these occasions. , 

Proe. Gregorio Maean6n, president of the 
Spanish Academy of Medioine, has recently been 
elected . president of the Hispano -Belgian . scientific 
ewfente ooromittee, . 

Dr; Fritz Lbnz, , professor of racial hygiene, 
University of Berlin, has' been' awarded the Josef 
Schneider medal by ■ the medical faculty of the 
University, of Wiirzburg. 

. A COMMITTEE has been formed for the erection of 
a monument at La Ciotat, by the sculptor Paul 
Gondard of Marseilles, to the brothers Louis and 


Auguste' LiimBre, who were the first to exhibit 
cinematograph films in September 1895. 

On the occasion of the fiftieth anniversary of th©' 
first inoculation for rabies on July 20, a bust of 
Pasteur was unveiled at Havana in a square to which 
his name had been given, on the initiative of the 
academy of Sciences of Havana, in conjunction 
with the Franco -American Committee of Paris, 

Prop. Wilhelm Habebling, of the Diisseldorf 
Academy of Medicine and joint editor of Mit4eiki>ngefi 
zur Geschichte der Medizin^ der Naiurwissenschaf ten 
und der Teclmih^ has recently been awarded the 
Budhoff. medal, by the. German So,eiety .of the History 
of Medicine for his eminent services to the study of 
the history of medicine. 

. Victor .Cousin in 1848 described at length, a MS. 
of the Abbey .of Corbie, now in the Municipal Library 
of Amiens, which, contained a number of treatises by 
Roger Bacon, written while .he was teaching, in the 
University of Paris. , Under .the title “Opt>m,I:Iacteniis 
Inedita Rogeri Baconi”, the Oxford University Press 
is publishing shortly ..the last— tlie^ thirteenth — of a 
series of fasciculi, completing the pi,'.'iblication 'of these,, 
treatises, whi,ch. represent tlio teaching of the Faculty 
of Arts in the first half of the thirteenth centu,ry. 
The editors are Mr. Robert .Steele and the Rev. 
Pdre F. M. Delorme, 

The Royal Commission for the Exhibition of 1851 
has re-issued its list of whole-time awa.rds for scientific 
research, other 'than p.rofessorsh,ips, offered by 
public and private bodies in Great Britain and 
Northern Ireland. The list does not .include awards 
of value less than £150 a' year, neither does it include 
awards offered by un,iversities and scientific societies 
exclusively .for , the benefit of their own members. 
The list, which 'brings togc^tlier in convenient form a 
good deal of useful information, can be obtained 
from' the Secretary . of the Cornmissio.n, 1 Low-ther 
Gardens, Exhibition Road, London, S.W.,7, price 


, , Applications are, in'vifced for tlie folio wi.rig appoint- 
ments, o,n or before the dates mentio.ii0d ; 

A senior assistant to the prineipai (also to teach 
mechanical engineering) in the Barrow-in-Furness 
Technical Coliege— The Director of Ediieatioii, Town 
Hall, Barrow-in-Furness (Nov. 4). 

An assistant (III) at the P\iel Research Station, 
East Greenwich and a junior scientific officer at ,th© 
Chemical Research .Laboratory, Teddington— The 
Establishment Officer, ,D,©partment of Scientific, ,and 
Industrial Research, 16 ' Old Queen Street, S.W.l 
(Nov. 5). 

, A senior , lecturer in mathematics, and lecturers in. 
mechanical and civil engineering .in the Lester School 
and Institute, Shanghai— The Lester Trust, c/o Messrs. 
Viney, Price - and . Goodyear, Empire House, St. 
Martin’s-le-Grand, ..London, E.G..1 (Nov. 30). 

: ,A lecturer in mechanical and civE engineering in 
the Rotherham CoEege of Technology and Art — -The 
Director of Education, Education Offices, Rotherham. 
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Letters to the Editor 


T/ie liiditor does not hold himself responsible for opinions expressed by his correspondents. 

He cannot undertake to return, or to correspond with the writers of, rejected 7 nanuscript$ 
intended for this or any other part of Natube. No notice is taken of anonymous communications. 

Notes on points in some op this week’s letters appear on p. 686. 

Correspondents are invited to attach similar sitmmaribs to their communications. 


A New Type of Skeletal Movement 

Figs. 1 and 2 reproduce photographs of a model 
demonstrating a type of skeletal movement which 
depends upon automatic adjustments of hydrostatic 
pressure acting upon an elastic body wall. Neither 
muscular nor nervous mechanism is demanded. 
These skeletal movements, according to investigations 
I have made recently, appear to have characterised 
some of the Cambrian Cystoidea — the earliest and 
most primitive of ail the Echinod6i*mata. The 
automatic adjustments of body wall and skeleton, 
it is suggested, were brought about by varying 
ciliary activity during the rise and fall of the 
tide. 

The model consists of a football bladder, repre- 
senting the elastic body wall of the animal. Upon 
this are fixed a double row of oblong thin blocks of 
rubber representing a portion of the food grooves. 
Fig. 1 shows the body collapsed and the* grooves 
closed. Air blown into the bladder (Fig. 2) increases 
the tension on the elastic wall. This causes a 
pull on fibres attached to the blocks and to the 
body wall. The blocks, working on the hinge of 
attachment to the wall, are pulled over and the 
groove opens. 

The place of air as a means of inflation was taken, 
in the lifetime of the Cystid, by water introduced 
into the body through the stone canal (here the neck 
of the bladder ). Cilia in the stone canal drove a water 
current through it and so increased the hydrostatic 



' ■ Fia. 1. ■ 

pressure. A change of conditions (suggested below ) 
caused the ciliary movement to cease. The elastic 
tension of the body wall would reverse the current, 
force water out through the stone canal, with con- 
sequent collapse of the form and closure of the groove 
again. 


The suggested mechanism fits in with what is 
known of the state of preservation of the fossils and 
the conditions under which the beds containing them 
were deposited. Stromatocystis found in the Lower 
and Middle Cambrian affords a good example. The 
Lower Cambrian beds of Newfoundland, in which 









Fig. 2. 

forms were discovered by Schiichert, have, as that 
author has shown, rain pits and all the other evidences 
of shallow water deposition. All the specimens of 
Stromatocystis both from Newfoundland and Bohemia 
(Middle Cambrian) which I have examined show the 
body collapsed and the groove closed. Related forms 
from deeper waters show an open groove and a 
firmer skeleton. Comparison of these various forms 
suggests that the collapsible skeleton and groove of 
Stromatocystis was adapted to intertidal conditions. 
When the tide came in, freshly aerated water would 
be brought in, which would stimulate the cilia of the 
stone canal. The animal would swell, rise above the 
surface of the sand, the groove would open and the 
animal begin to feed. After the tide had retreated, 
the water immediately around the animal’s body 
would become saturated with carbon dioxide, the 
cilia would cease motion and the animal would 
collapse into the wet sand which would preserve- it 
from desiccation. 

Gray’- has described a somewhat similar phase in 
the feeding periods of Mytilus, and it is because of 
this work that I am venturing these views, which do 
much to clear up many difficult points in Cystid 

structure. ^ 

W. K, Sfencer, 

Ipswich. 

Sept. 25. 

^ ‘‘Ciliary Mechanisms”. 
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Infra-Red ' spectrum of Hexadeiiterobeti2;erte and the 
, Structure of Benisene 

, our letter in Natube of June 22 (p. 1033), we re- 
ferred intef alia to our measurements of the Raman and 
infi'a-red spectra of C^Dg, but did not give the infra- 
red results, as a collective publication of this and other 
spectra was projected. In. the August number of the 
Journal of Chemical Physics (p. 446), Barnes and 
Brattain have now reported some infra-red measure- 
ments^, and we therefore cite our own data for com- 
parison. The principal frequencies (cm.”^) are in 
Table 1, but we omit the record here of the numerous 
very weak bands, obviously combination tones, which 
form an almost continuous background to the 
spectrum. Intensities are roughly indicated by 
asterisks. Our complete map of the spectrum shows 
much less background than appears in Barnes and 
Brattain’s graph, but except for this and the devia- 
tions in the extreme frequencies, the agreement is 
good so far as the ranges overlap. 

Table 1. 


Assignment 


CflDe Assignment 


Literature 

B, and B. 

This note 

A2u 

— 669 ** 

— 

671 * 


1030 

797 

817****. 


,,1483 *** 

1147 

1150 • 

Mit 

1620 

1321 

1334 su 


1780 •* 

1439 

1448 ** 


1950 ** 

1608 

1610* 


‘-3073 ** 

2294 

2246 


4070 

■ — - 

2985 * 

[The imassigned frequencies are assumed to be combination tones.] 


In our previous note we showed that an analysis 
of the Raman frequencies of CgHg and CgDg with the 
aid of Teller’s product theorem^ permitted an im- 
equivocal assignment of frequencies to the proper 
vibrations of the plane hexagonally symmetrical 
model of benzene. We shall now show that a similar 
statement is true for the infra-red spectrum. The 
model requires four infra-red fundamentals divisible 
into two symmetry classes as shown in Fig. 1. Class 
A2u consists of one hydrogen vibration perpendicular 
to the ring ; class Eu contains three degenerate 
vibrations in the plane of the ring. The product 
theorem gives, for the (H/D) -quotient of the products 
of frequencies of like symmetry, x{A2u) = 1*36, 
r{E‘u) = 1*93, and these figures, together with con- 
sideration of the intensities of the bands, lead to the 
assignment indicated in Table L The work is incom- 
plete as it is unsatisfactory to have to identify the 
-d2w benzene frequency by exclusion : search for the 
corresponding CgD® frequency (at v 491) requires a 
modification of apparatus, to effect which will take 
som.e time. 



L. 

the appearance of coincident frequencies in the 
Raman and infra-red spectra : it was assumed that 
these were coincidences of principle and not of 
accident, and the conclusion then followed inescapably 
by Placzek’s theory that no centre of symmetry was 


present.' An immediate result of our work is that 
certainly all hut one^ and very probably all ibe coin^ 
cidences, are accidental. They are. shown (with the 
very generous allow'ance of 40 wave-niiinbtTs) in 
Table 2. Of the four in three disappear in 

CgDg. One new one appears, but it was not prc'scnt 
in CeHg. Only one (marked ") reioains eominon, and 
apart from the poor a-greomont of frc'queiicit^s, it 
occurs in a regio.n wdiere (cis J3r. Placzek pointed out 
to us) accidental coincidences would bo expected 
owing to the relatively weak coiipliiig of individual 
C-H stretching vibrations. Thus no goo<l rea.'^on 
remains for rejecting the benzene model wliieh 
chemists prefer. 




Table 2. 


C’sDs 




[Combination tones are cncioBcd in parentheses. Fimdamentals whicii 
correspond to the same proper vibrations in CgHg ami Cel)® are placed 
on a level. 'Coincidences’ are marked .] 


Univei’sity College, 
London. 

Sept. 28. 


W. R. ANaiJS. 

C. R. Bailey. 

C. K. In'€olb, 

A. H. Leokie. 

C, G. Raisin. 

J. W. Thompson. 
C. L. Wilson. ' 


1 This will be discussed in a forthcoming pul)Ik*ation by G. Placzek 
and E. Teller. 


Diurnal Variation of Cosmic Ray Intensity and 
Nova Herculis 

Last year several articles were published describing 
measurements made with the intention of deciding 
whether the outburst of the No\”a Hcu'culis had an 
influence upon the intensity of cosmic radiation. 
The results obtained with the* coinci<leneo method are 
not in perfect agreement with eaeli otiier : IColhorster- 
has found, and we ^ hav(3 not f< )u i id , a X ova < hi( ‘c t . T< > 
clear up the question made, from July 24 until 
August 5, 1936, measurdiients with two Ocigi^r- 
Mtiller counters of 100 cm. effective length, and 4 cm. 
diameter, placed 7 cm. apart with their axe.s })arallel 
to the north-south direction, one above the. otlu'r. 
We used the Barn6thy coincidence method which 
makes it possible to neglect the number of chance 
coincidences,, as they are less than 0*4 per cent of the 
true ones. The apparatus is provided witli an auto- 
matic impulse size regulator 'which kept the sensibility 
of the counters during the wliok) time of measure- 
ments at a constant value, so that they were not 
influenced by any changes occurring in the inside 
temperature or in the supplying voltage. In 349 
hours we^ registered 1*63 million coincidences ; their 
distribution during the three periods of the day is 
shown in the accompanying table, 

'..We infer from., the foregoing that the intensity 
between gh and 16k is with 1*37 ±0*17 per cent more 
than during the other two periods. It may be of 
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interest to compart^ our results with 'those of Kol- 
Iiorster^ as the ‘field’ of our apparatus was similar 
to his. Kolhorster fotmd for the same hours au 
intensity surplus of . I *76^:0 ’28 per cent, and inter- 
preted it, with , reservation, as an effect of the Nova 
Herculis. The two results, betvreen the limit of error,, 
can be said, to be equal, notw,ithstanding the fact that 


.Interval 
' (M.E.T.) 

Intensity in 
coincidences 
per minute 

Increase 


73-78 ±0-10 

1 *37 i 0-17 per cent 

leh ' i 

1 72-78±0*07 


Qh — 


ill our ease, contrary to Kolhorster’s, the Nova was 
not at that time in the ‘field’ of the apparatus. When 
the Nova, with an average magnitude of 7 in August, 
was in the ‘field’ of the apparatus, we found the 
intensity 1*84 ±0*13 per cent less than the average 
during other hours of the day (Fig. 1). 

3 -~H . I ^ 1 





0^ f2^ 

M.Eirr. 

Fig. 1. Percantage variation of cosmic radiation with M.E.T. The 
points do not represent the original hourly values, but to smooth tip 
curve the fourth means are plotted. Above the graph the time is 
marked wlien the Nova passed through the ‘field’ of our apparatus 
(July 1935, full line) and through Kolhorster’s (Dec. 1934, dotted line). 

It seems to bo evident that the supjjosition ex- 
pressed in an earlier paper^ is justified, and that the 
intensity surplus observed by Kolhorster is really 
nothing else but the daily intensity variation of the 
cosmic radiation. The real cause of this daily varia- 
tion, and the reason why it is larger with counter - 
tub© methods than with ionisation chamber methods, 
cannot yet be satisfactorily explained. We believe, 
however, that it is not caused by the influence of 
the sun, but it may be the consequence of 
the daily variation of the earth’s magnetic field 
intensity, perhaps diminished by the daily variation 
of the outer temperature. To support this opinion 
we may say that we have found a correlation 
coefficient of — 0*73 between hourly means of the 
cosmic ray intensity and horizontal intensity of the 
€)arth’s magnetic field^, and again a coefficient of 
— 0*67 between daily averages of cosmic ray in- 
tensity and outer temperature. 

The experimental part of this work was kindly 
aided by the Hungarian Council for Natural Sciences. 

J. BABN5THY. 

M. Fobr6. 

,, Institute of Experimental Physics, ; , ' 
'/University, ' 

Budapest. , 

Sept. 6. 

^ W. Kolhorster, -2?. FTiys, 93, 429 ; 1935. 

® J, Barndthy and M. Forrd, Natuee, 135, 618 ; 1935. 

« J. Barndthy and M. Forrd, Z. Phys., 94, 773 ; 1935. 

* The magnetic data were taken from Landolt-Bdmstein Erg. 
Bd. 3 ; tliey represent the mean values of the intensity for July and 
August in the period 1921-1930. 


Positive and Negative Ions in the Primary Cosmic 
Radiation^/ 

■ The observed east-west .asymmetry of the cosmic 
radiation, and its increase with increasing altitude, 
has been interpreted in terms of an unbalanced 
primary radiation which is positively charged. It 
has been suggested by Compton and Bethe that the 
radiation prol3ably consists of protons, the rest of 
the primary radiation consisting of equal numbers 
of positrons and electrons. 

The existence of such an unbalanced positively 
charged radiation would mean that there would be 
a preponderance of ions of one sign in interstellar 
space, and, as has been pointed out by Swann^, this 
would give rise to enormous differences of potentials 
between points separated by distances which are 
relatively small according to astronomical standards. 
That such differences of potential do not exist is 
guaranteed by the observed state of rest of the inter- 
stellar ionised calcium clouds as shown by Boss 
Gunn These considerations suggest strongly that 
equal numbers of positive and negative charges exist 
in the cosmic ray beam. 

Swann^ has shown further that any attempt to 
consider the emission of a greater number of ions of 
one sign than the other from stars or other heavenly 
bodies results in a condition in which the particles 
become bound to their respective stars as a sort of 
space charge. 

Similarly, it would appear that if the earth had 
beexr bombarded, since its formation, by a primary 
cosmic radiation in which positively charged particles 
predominated, it would have gradually acquired a 
high positive potential. Finally it would, therefore, 
tend to repel those ions which were positively 
charged, while attracting those wdiose charges were 
negative. This would result in a gradual reduction 
of the earth’s potential until equal numbers of 
positive and negative charges w*ould be incident on 
the earth. It is apparent, therefore, that equal 
numbers of positive and negative ions must be falling 
on the earth at any instant, and it must he con- 
cluded that the azimuthal asymmetry must be ex- 
plained in some different way other than in terms 
of an unbalanced positive component. 

Boss Gunn has suggested that the j)ositive and 
negative ions travel through space with equal 
velocities, and that the asymmetry is due to the 
differences between the penetrating power of the 
positive and negative ions, and to the different 
spirals, which, on account of their different rest 
masses, these particles describe in the earth’s mag- 
netic field. 

H. J. Walks. 

Badiation Laboratory, 

University of California, 

Berkeley. 

Sept. 5. 

1 Swann, Pte. Be?;., 44, 124 ; 1933. 

“ Ross Gunn, P^.ys. Be?’., 45, 900 ; 1934. 


Slow Neutrons 

For some months past we have been investigating 
the influence of the temperature of hydrogen con- 
taining material on the activity of silver irradiated 
by slow neutrons. In our experiments we have 
cooled down paraffin wax to the temperature of 
liquid air. Under these conditions, no increase of 
activity of silver has been observed. Moon and 
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Tillmaii^ and also Fermi ^ have shown that the activity 
of silver increases to about 10-30 per cent when 
paraffin wax is cooled through the same range of 
temperatures as in our experiments. The only 
difference in the experimental conditions consisted 
in the fact that Tillman and Moon used a layer of 
cooled paraffin wax 1*7 cm. thick while in our experi- 
ments the thickness of this layer was about 10 cm. 
The discrepancy of the results may be explained by 
the assumption that the process of slowing down 
neutrons is accompanied by the absorption. In fact, 
if cooled paraffin w^ax absorbs slow neutrons more 
strongly than the paraffin at room temperature, 
then the decrease of the number of neutrons reaching 
the target in the case of a thick layer of cooled 
paraffin wax may counterbalance the mcrease of 
activity of neutrons. 

We repeated our experiments under the former 
conditions and also measured the temperature effect 
iising different thiclmesses of paraffin cylinders con- 
taining the silver target. Neutrons before reaching 
these cylinders were strongly retarded. Experiments 
were made with three cylinders, 0*8 cm,, 1 cm. and 
1*7 cm. thick respectively. In all three cases, in 
cooled paraffin wax an mcrease of activity of silver 
was observed which diminished with the increase 
of thickness of paraffin. The increases amounted to 
45, 24 and 13 per cent respectively. There was no 
increase of activity when the thickness of the paraffin 
layer was about 10 cm. The range of thicknesses 
investigated was greater than the mean free path 
of slow neutrons (0*5 cm.). At smaller thicknesses, 
a decrease of the influence of temperature should be 
again observed. 

Our experiments prove the existence of the tem- 
perature effect and demonstrate the absorption of 
slow neutrons by paraffixi. The absorption becomes 
stronger as the paraffin is cooled, that is, increases 
with the decrease of velocities of thermal neutrons. 

The effective cross-section of neutrons calculated 
from our data, assuming the absorption by protons 
in paraffin wax, is about cm. sq. The existence 
of the absorption of slow neutrons explains very 
well the fail of activity with great retarding thick- 
nesses of water in the well-known experiments of 
Westcott and Bjerge®. The results of Lea’s* experi- 
ments also may be explained in the same way, if 
under the conditions of his experiments the slow 
neutrons were present in sufficient number. 

P. Lttkibsky. 

Physical Institute, T. Zabbwa. 

: University, 

Leningrad. : 

July 16. 

^ Moon and Tillman, Nature, 135, 904; 1935. 

® Fermi, Xa liicerca Sdentifica, VI, 1, 11-12. 

® Westcott and Bjerge, Proc. Camb. Phil Soc., 81, 145 • 1935. 

. «Lea, Nature, 133, 24 ; 1934. 


Suggested Improvements of Morse’s Rule 
Morse’s empirical relation^ between re and for 
di -atoms has recently formed the subject of consider- 
able discussion. It has been amended by three 
authors, (A) Allen and Longair^, who introduce the 
^reduced mass’ g, (B) Badger^, who utilises the bond- 
constant Icq derived from a pendulum-type formula, 
and (C) one of us (C. H. D. C.)*, who uses the group 
number ?i. It is noteworthy that each of these modi- 
fications introduces period constants, varying dis- 
continuoiisly between different molecular periods. 


URE 

The amendments assume interest in view of the pre- 
liminary theoretical .attack on the problem from . the 
point of view ^ of, wave -mechanics by ..Newing®, ' whose 
general conclusion is : ‘‘We shall .expect a , la, w of 
the type. that has been suggested by Badger and by 
'Clark”. Further analysis is promised. 

■ The modifications may be tested in their capacity 
to reproduce experimental values of fe (in A.) from 
known c*)<j (in em.-^). The following average {± per 
cent) errors are found for 31 electronic levels of 
di-atoms of the KK period : (A) 2 •7, (B) 1*7, (C) 1 -2, 
as against the unmodified formiiia ; 5 * 3 . , The G 
formula (o>er/ = 9*70 x K)~“ cm.^) is therefore 
the best for this period. 

Allen and Longair^ have stated that the O forimila 
will be inapplicable to isotopic molecules, where the 
Te's may be closely alike whilst the are different.. 
The only case cited in the KK period is of and 
where in the ground states the C formula gives 
errors of — 1 * 1 and — 0*2 per cent, respectively. Since 
both these numbers are within the average error ( ±1*2 
per cent), it would appear that in practice the objection 
of Allen and Longair has no very serious weight. 

Further details of the above and kindred ealeula- 
tions will be published elsewhere. 

G. H. Douglas Clark; 

J. L. Stoves. 

Department of Inorganic Chemistry, 

University of Leeds. 

Oct. 9. 

^ P. M. Morse, Phys, Mev., (ii) 84, 57 ; 1929. 

* H. S. Alien and A. L. Longair, Phil Mag.^ (vii) 19, 1032 ; 1935. 

* R. M. Badger, J. €hem, Phy^„ 8, 128 ; 1934 ; Phys. Mev',, (il) 48, 

284; 1935. 

*0. H. Douglas Clark, Phil Mag.^ (vii) 18, 459 ; 1934. Natork, 
133 , 873 ; 1934. 

® R. A. Newing, Phil Mag., (vii) 19, 759 ; 1935. 


Viscosity of Air and the Electronic Charge 

The greatest uncertainty in determining the 
electronic charge e by the oil drop method of 
Millikan is introduced by the uncertainty in the 
assumed value of the coefficient of viscosity of air, tq. 
The value adopted by Millikan in 1917 

73230 = ( 1822 * 6 ±l* 2 )x 10~’ 

is probably too low, and its accuracy overestimated, 
as is pointed out by Shiba^. 

Considering the fundamental importance of the 
constant e, I have undertaken a new determination 
of Yj, using the rotating cylinder method also e,m- 
ployed by Millikan and his co -workers : An .iiiiier 
cylinder of electron metal, suspended vertically by 
a ■ fine phosphor-bronze wire between two guard 
cylinders of equal diameter is deviated from its 
equilibrium position through an angle 9 by a con- 
centric outer cylinder, rotating with constaiit\'elocit\', 
71 being calculated from the equation 

I {b‘ - a=).<p f. 

^ ~ 2 a“ 

a = the radius of the inner cylinder = 2-81707 cm. 
at 20° ; 

the radius of the outer cylinder := 3 *26628 cm. 
at 20° or == 3*18328 cm. at 20° (two different 
cylinders) ; 

L = the length of the inner cylinder = 9*9981 cm. 
at 20° ; 

t ~ the time of revolution of the outer cvlinder 

(20-150 sec.); 

T = the period of oscillation of the suspended system 
.-.(53 — 128- see., .using different, suspensions) ; 
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I = the moment of inertia of tlie suspended system 
about the line of suspension = 423*22 gm.em®. 

The mean value of 51 determinations of -yj for dry 
air at temperatures between 18 *9'’ and 20*9° is 

7] 20 ® ™ (1820*0 ±3*0) X 10"'^ corresponding to 
7|2 s® = (1834*8 ± 3*0) X lO’h 

From this we get 
/1834*8\3/2 

^ "" lislFe/ X X 10-'® = (4*818 i:0*012)x 

E.S.U., 

the uncertainty stated being due only to the viscosity, 
other sources of error not being considered here. 

I am, therefore, of the opinion that the discrepancy 
between the ‘oil drop value’ of c and the ‘X-ray value’ 
can be explained by the error in t]. 

A more detailed report will be published elsewhere. 

GtrNXAK Kellstbom. 

Physics Laboratory, 

University, Uppsala. 

Sept. 11. 

1ft!.?* Tohi/0, 19, 97: 

SI, 12o ^ 1933. 

® L. Gilctrist, Phys. Rev., 1, 124 ; 1913. 

® B, L. Harrington, Phm. Itev,^ 8, 738 ; 1916. 


Nature of Atmospherics 

A SYSTEMATIC study of atmospherics was recently 
commenced in this laboratory (lat. 11° 25' X., long. 
79° 44' E.), in view of the importance of the problem 
in connexion with broadcasting in the tropics. A 
tuned receiver and a galvanometer of period 1 second 
were used to record photographically the atmo- 
spherics. The results obtained during the months 
of October and November 1934 (a period during which 
the atmospheric activity was extremely severe) are 
of much interest, in connexion with the discrepancies 
observed between the results for the average duration 
of atmospherics as recorded by several investigators. 



In the accompanying illustration (Fig. 1), which 
is an enlargement of a section of one of the records, 
certain thickenings are observed along the trace of 
the galvanometer motion. The number of thickenings 
or dots, which indicate the number of separate im- 
pulses received by the galvanometer in any given 
interval, can be arranged into groups taking into 
consideration the rate at which they succeed each 
other. The curves show that the number of com- 
ponents in groups 1-5 are 4, 12, 8, 10 and 6 re- 
spectively. The total duration of each ‘atmospheric’ 


is about J second. The number of components as 
indicated by the dots range from 4 to 12. These 
separate impulses may be due to the separate strokes 
ranging in number from 1 to 12, constituting a 
lightning discharge, observed by Sehonland and 
Collens^. 

These individual strokes themselves may be 
composite, but their nature cannot be recorded or 
indicated by instruments of periods 0* 1-1 sec. The 
peaks in the records of Munro and Webster^ may be 
taken to correspond to the thickenings or the dots 
in the curves reproduced here. 

The dots indicate what may be called the gross 
structure of the atmospheric. In addition to this, 
there is also evidence of a fine structure as revealed 
by the cathode ray oscillograph records of Watt and 
Appleton®. The durations as observed by them are 
of the order of milli-seconds, and in many cases the 
main structure of the atmospheric was supplemented 
by ripples superposed on the growth and decay slopes. 
The variations observed during these small intervals 
may be referred to as the fl7i0 structure of the com- 
ponents of an atmospheric and are probably due to 
lightning discharges succeeding each other at intervals 
of the order of milli-seconds. 

The records reproduced here throw light on the 
discrepancies between the observations of lightning 
flashes reported by Schonland and Collens, Boys* and 
Halliday® on one hand, and Munro and Webster® on 
the other. The former authors record about 10-12 
component flashes, whereas the latter have observed 
up to fifty. Although this difference may be explained 
according to Munro and Webster® on the supposition 
that a multitude of small flashes occur within the 
cloud and hence could not be recorded by the camera, 
there is another explanation which is in agreement 
with all the observations. 

Taking into account the results outlined above, 
the close agreement between the number of com- 
ponents of an atmospheric as recorded by instru- 
ments of relatively long periods (0*1-1 sec.) and the 
number of lightning flashes recorded by moving lens 
cameras, and also the complex nature of these 
components revealed by the work of Watt and 
Appleton®, it appears reasonable to suppose that the 
fifty flashes observed by Munro and Webster are not 
in the same temporal relation with one another. 
These can be divided into 10 or 12 groups, each 
group being separated from the previous one by 
periods of the order of 0*1 second. Each group may 
consist of 4 or 5 flashes (occurriug either inside the 
cloud or outside visibly) succeeding each other at 
intervals of the order of milli-seconds and giving rise 
to what has been described as the fine structure. 

This view is supported by the recent work of 
Appleton and Chapman® on lightning flashes, and is 
in agreement with the facts revealed by the cathode 
ray oscillograph and by instruments of much larger 
periods and with all the observations on lightning 
flashes recorded so far, as well as with the audible 
effects produced in a wireless receiver. 

. ::N. S.:-SxrBBA Bag. 

Annamalai University, 

Annamalainagar, 

South India. 

Sept. 4. 


^ Proc. <3oc.. A, 14S, 654 ; 1933. 

* HATUBE, 134, 880 ; 1934. 

« Proc. Ray, Soc.. A, 103, 84-102 *, 1923. 
^ KATtJBE, 131, 765 ; 1933. 

« PM. Mag., 15, 409 ; 1933. 

» Hatuee, 134, 968 ; 1934. 
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Infltience of Stsbstituents oti OTganic Reactions: a' 
Quantitative' Relationship 

' Fl'O'rscheim^ made the classical observation that.- 
substituent atoms or groups influence the dissociation, 
of carboxylic acids and amines in a manner related 
to their effect on further substitution in benzene 
(ierivatives containing tliem. This has led, directly 
or indirectly, to much further work which has estab- 
lished that this t}^e of qualitative relationship applies 
to the velocities of a wide variety of reactions and 
to a number of dissociations. The results have been 
extensively discussed either in terms of Fliirscheim’s 
Theory of Valency or in terms of the electronic theory 
which has incorporated the essential elements of the 
earlier conception. But these discussions have been 
concerned with secpiences of groups or other qualita- 
tive considerations. 

In more limited fields such relationships have been 
found to be quantitative. For example, H. B. 
Watson and his collaborators® have found quan- 
titative relationships between the dipole moments 
of substituents and their influence from the m- 
position on the velocities of side-chain reactions 
and also on dissociations. Hammett and Pfluger® 
found a linear relationship between the logarithms 
of the velocity constants for the reaction of 
a series of methyl esters with trimethylamine 
(R.CO.O.M 0 + NMeg R.COO' + NMe4+) on one 
hand and the logarithms of the dissociation constants 
of the corresponding carboxylic acids on the other*. 

It now appears that this last quantitative relation- 
ship is more general. Plotting the logarithms of the 
dissociation constants of a number of or p- 
siibstituted benzoic acids as a reference series and, 
against them, the logarithms of the velocity constants 
of a number of side-chain reactions involving sub- 
stances containing the same m- or p-substituents, 
one obtains a series of linear relationships. For 
example, a straight line is obtained for the alkaline 
hydrolysis of the various substituted ethyl benzoates, 
another for the substituted benzamides and others 
for the solvent hydrolysis of the benzyl chlorides, 
the acid catalysed hydrolysis of the potassium 
arylsiilphates, the alkaline hydrolysis of the ethyl 
cinnamates and so on. The logarithms of dissociation 
constants other than those of the substituted benzoic 
acids (for example, those of the phenylacetic acids) 
can be similarly related to the same reference series. 
The choice of this is quite arbitrary and the relation- 
ships of course hold between the different phenomena 
as well as between them and the reference series. 
The significance of individual deviations from the 
straight lines constitutes a separate problem but the 
deviations do not vitiate the generalisation. This 
has been applied here to m- and p -substituted 
derivatives only, but this does not represent the limit 
of its applicability although the curves for other 
types of compound will not generally be co-linear 
with those for the m-p -series. Reactions which have 
required special consideration in terms of electronic 
theory will, in general, show more complex relation - 
t^hips to those of the linear group. 

^yiie applicability and significance of these relation- 
ships are discussed in a more detailed commimication 
wdiich is being submitted for publication, but a few 
general points may be noted here. 

The dopes of the curves measure the relative 
seiisitivitiBs of the different phenomena to variations 


* hmco tins ; 5 tter passed for press, a further paper by Hammett 
{Chon. 125 ; 1935) has been received, wMeh extends greatlv 

the linear relationship to the reactions of pairs of 

closely related 


'October 26 ; 1935 

of structure of the typo considered, but in inter- 
preting this ; in detail' the slight variation of slo 
with temperature must be allowed for* 

. According to the transition state method as used 
by Evans and Polaiiyib the velocity constant of a 
reaction is determined by the ecpiilibriimi between 
the initial and transition states. Log k (\^e!ocity) is 
directly related to the free energy change in this- 
process as log K (equilibrium) is to the total free 
energy change in dissociation, and the linear relation- 
ships described above may bo stated as follow's in 
terms of the transition state conception : 

■ The influence of substituents on the free cuiergy 
change associated with the equilibrium between the 
initial and transition states, in a reaction considered 
in respect of velocity, is directly proportional to their 
influence on the free energy e-iiange betw^een the 
initiaf and' jfliial states in a corresponding acid 
dissociation. 

The interpretation of this in terms of the Arrhenius 
Equation seems to require a parallelism, between the 
variations in the a and in the E terms. 

G, N”. Bijrkhaedt. 

The University, 

Manchester. 

. Sept. 29. 

ij. Chetn. Soc., 95, 725; 1909, 

“ J. Chem. Soc,t 893 ; 1933. Chemiitru and hidmiru^ 54, 735 ; 1935. 

J. Amef. Chem. Soe., 66, 4079 ; 1933. 

■ * Trans. Faraday Sm., 21, 876; 1935. Compare also Wynne- Jones 
and Eyring, J. Ghm. Phys., 8, 492 ; 1935. 


Spectrum Analysis 

In response to M!r. Twyman’s appeal^ may I ex- 
press the hope that the term “spectrum analysis” 
will continue to be used “to denote the analysis of 
substances by means of their spectra” ? The term 
is a technical one wuth an established meaning which 
a student has to learn, and it wnuld introduce a 
very bad principle to change such terms whenever 
opportunities arise for them to be misunderstood by 
those who have not taken the trouble to find out 
what they mean. We might, for example, be asked 
to abandon the term ‘solar time’, because a post- 
relativity physicist takes it to be the time kept by 
an observer on the sun ; or to give up speaking of 
‘stellar magnitudes’ now that wo liave learnt to 
measure stellar volumes. 

There are strong historical reasons for confining 
‘spectrum analysis’ to its original meaning. It 
formerly included every spectroscopic operation, and 
when other than analytical applications of the 
instrument became predominant, the more general 
term ‘spectroscopy’ w’-as introduced (I tliink by 
Schuster), ‘spectrum analysis’ remaining as a par- 
ticular and decreasingly important part of the wider 
subject. In recent years — thanks partly to the better 
understanding of spectra and their \'ariations which 
has come from physical theory — there has been, as 
Mr. Twyman well know-s, a remarkable revival of 
spectrum analysis, while the term-analysis of spectra, 
on the other hand, has proceeded so far as to be well 
on the decline. It wnuld therefore not only be 
inappropriate to rob a rejuvenated subject of its 
name in favour of a declining one, -^ut it wmuld tend 
also to hinder reference by modern workers to such 
ancient classics on spectrum analysis as those of 
Lockyer, Roscoe, Schellen and others, which record 
practical experience now largely forgotten and well 
worth attention by practitioners of a revived art. 
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I am . loth even i,n appe.arance to temper these 
remarks .by , discussing Mr. Twyman.’s suggested ' 
alternatives, but since he intends temporarily ' to 
adopt one of them, I am te.mpted to do so. ' Spectro- 
.scopic (or spectrograpliic, which, as . Prof. Curtis ' 
would probably agree, better describes modern 
practice) analysis seems preferable to spectro- 
chemical analysis for the following ' reason. , There 
are , three experimental ‘hall-marks’ of an atom — 
atomic, \¥eiglit(s), .spectrum, chemicar properties— 
and, correspondingly,, three methods of analysis, 
which might be called ‘mass-analysis’ (by Dr. Aston’s 
instrument, for example), ‘spectrographic analysis’ 
and ‘chemical analysis’. ‘Spectro -chemical analysis’ ■ 
would, then indicate an analysis jom^ by spectro- 
graphic and chemical methods — a not uncommon 
process, I believe, as in cases where the qualitative 
analysis is spectrograpliic, and the quantitative, 
ohemical. It would be a pity to give the name 
‘spectro -chemical analysis’ to a process in which 
chemical methods are not used. 

I repeat my opinion, however, that the proper 
course to take would be to call spectrum analysis 
by its own name, and let the penalties of misimder- 
standing fall on those who are ignorant of physical 
nomenclature rather than on those who con- 
sciemtiousl}.?- learn it. 

Herbert Dingbe. 

Imiierial College of Science, 

London, S.W.7. 

Oct. 16. 

^ Nature, 136, 609, Oct. 12, 1935. 


Antagonistic Effect of Potassium Iodide in Baldness 
due to Thallium Acetate 

Thallium salts administered per os or subcu- 
taneously in the body disturb the equilibrium of 
mineral metabolism^, bring about lesions in the cen- 
tral and peripheral nervous system^, cause disturb- 
ances in the endocrine system^, have a deleterious 
effect upon the heart bring about disturbances in 
the digestive tract ^ and kidneys® and have unfavour- 
able effects upon development and growth of animals^. 
Further, the daily administration of thallium for a 
longer period of time brings about in animals, 
especially in young ones, imder-development of skin®, 
atrophy of hair follicles, hyperplasy and hypertrophy 
of sebaceous glands®, degenerative changes of hair’®, 
and alopecy”. 

In our experiments we used six groups of rats. 
The first three groups received daily, per os, 3, 4 and 
6 mgm. of thallium acetate per 1,000 gm. weight, re- 
spectively. The other three groups received the same 
cpiantity of thallium acetate per os, and in addition, 
each animal received daily, subcutaneously, 0*75 c.c. 
of a two per cent solution of potassimn iodide. After 
12-16 days, the rats which received only thallium 
acetate started losing their hair and at the end of 
the experiment (35 days) all the surviving animals 
had lost most of their hair, and some of them, 
especially those which were getting higher doses, 
became entirely bald. On the other hand, the rats 
which received thallium acetate per os and potassium 
iodide subcutanepusly retained completely their 
hair coating. Also, the mortality in the groups with 
potassium iodide was smaller, which indicates that 
potassium iodide reduces the toxicity of thallium 
acetate. 


The object of further experiments being carried 
out by us is to determine whether other salts of 
iodine, such as sodium iodide, lithium iodide, calcium 
iodide and magnesium iodide, prevent partly or 
entirely the loss of hair caused by thaliium and 
reduce the deleterious action of thaliium upon 
organisms. 

O. V. HYKE^. 

; F. A. ' Diakov. ' 

Department of General 

Biology and Parasitology, 

Veterinary College, 

Brno, Czechoslovakia. 

^Klopstock, Med. Klin.y 345 ; 1924. 

* Dixon, Proc. Roy. Soc. Med., 20, 79 ; 1927. 

® Buschke und Reiser, Med. Klin., 18, 23 ; 1922. 

* Buschke und Jacohsohn, Ptsch. med. Wschr., 859 ; 1922. 

* Seitz, Klin. Wschr., 1, 167 ,* 1930. 

« Schneider, Eef. Zhl. Hantkrhh., 35, 124. 

’ Buschke und Reiser, Klin. Wschr., 1, 44, 2182 ; 1922, 

® Bernhardt, Eef. Zbl. Eautkrkh., 14, 42. 

® Mamoli, Eef. Zbl. ffautkrhh., 18, 39. 

Leigheb, Eef. Zbl. HavtkrM., 29, 523. 

Fiocco, Eef. Zbl. Eautkrkh., 18, 790. 


A ^Dopet for Embedding Wax 

Attention has been directed by Higgs’- to the 
effect of small quantities of petroleum ceresins in 
causing paraffin wax to cool in a microcrystalline 
state. It seemed possible that this effect might be 
valuable in the technique of cutting paraffin sections. 
During this summer we have been using, for the 
routine sectioning of early amphibian embryos, a 
paraffin wax mixture, without addition of bees- 
wax but containing 0*5 jier cent of petroleum ceresin 
which was supplied by Messrs. vShell-Mex and B. P,, 
Ltd. The results have been all that could be desired, 
the wax cooling with a very fine texture even when 
the embedding dish was allowed to cool in the air 
without being immersed in water. It is necessary 
to use a mixture having a melting point, before the 
addition of ceresin, slightly lower than is normally 
appropriate. The electrostatic properties of the wax 
appear to be unaltered. The ‘dope’ may be particu- 
larly useful in embedding large objects, in which 
ordinary wax tends to cool too slowly in the centre 
of the block. 

C. H. Waddington. 

J. Keiebel. 

Laboratory of Experimental Zoology, 

Cambridge. 

^ Higgs, R. G., J. Inst. PeiroUmi Tech., 21, 1 ; 1935. See also 
Nature, 135 , 113 ; 1935. 


Corophium curvispimm, G. O. Sars^ var* deviunif 
Wundsch, in England 

While passing through Tewkesbury on June 30, 
1935 I found thirteen specimens of Corophium 
curvispinum vsbT. devium, inhabiting tubes made upon 
submerged plants in shallow water near the left bank 
of the River Avon about two hundred yards below 
King John’s Bridge. From the associated flora and 
fauna I believe this water to be permanently fresh, 
though I took no measurements of salinity. Prof. 
Wundsch has kindly confirmed my identification. 

The species C. curvispinum w&jB described and 
figured -by Sars’ from the Caspian Sea in, 1895. In 
1912 , Wundsch® described <7. deumm as a new species 
from fresh water in the Mliggelsoe, near Berlin. Later 
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Belming®, having seen specimens from ether localities, 
reduced (7. (fevwm to a freshwater variety of <7. 
mwispinum, an alteration to which Wundsch* 
agreed. In both these papers Wundsch gives 
figures adequate for identification. , 

Wundsch® gave a map of the known distribution 
of the variety in 1919, and Wolski® in 1930 gave a 
list of localities without adding much to the range 
known in 1919. It inhabits the lower and middle 
courses of rivers running into the Caspian Sea ( Yolga 
and its tributaries), the Black Sea (Danube, Dnieper 
and Don) and North Sea and Baltic (Niemen to 
Elbe) : also two lakes in the Caucasus near the 
Caspian Sea. It has not yet been found west of the 
Elbk' ■ 

Wundsch^ stated that in 1915 this variety was 
spreading rapidly in Germany, moving through canals 
and rivers from east to west and usually downstream. 

It is unlikely to have been introduced from its 
European localities with living fish, since no example 
of such importation of stock to the Severn or Avon 
is known to the secretaries of the Bristol Naturalists, 
the Fishmongers Company or the Severn Fishery 
Board. But ships from the Baltic and the Black Sea 
reach Bristol Docks, and might carry specimens in 


the, fouling on the hull. Nothing is Imown of the 
resistance of this variety to sea-w^ater travel. 

It would be of interest to ascertain the present 
distribution of this variety in England, and in 
Europe west of the Elbe. It might thus be made 
clear how it reached Tewkesbury, and how rapidly 
it is able to spread in our rivers. 

- Its usual localities are the lowland fresh -water 
reaches of sluggish rivers. It lives in tubes made of 
mud upon weed or piles. Specimens of Corophium 
found burro wing in mud are almost certain to be 
the common species (7. volutator. 

I shall be pleased to identify any specimens of 
GoropMum sent me. The general aspect of species 
of this genus is clearly shown in tlie drawings of 
Sars’. 

G. I. Cbawford. 

British Museum of Natural History, 

Cromwell Road, 

London, S.W.7. 


^ G. 0. Sars, Bull. Acad. Sci. St. PStersb., Ser. 5, 3, 302 ; 
a H. H. Wundsch, Zool. Anz., 89, 729 ; 1912. 

3 A. Behning, Zool. Jb., 87, 385 ; 1914. 

* H. H. Wundscli, S. B. Ges. Baturf. Fr. Berl., N'r. 3, 56 ; 

‘ H. H. Wnndsch, Arch, Mydrohiol. PlankL^ 12, 693 ; 1919. 

* T, Wolski, Fmg. faun. Mus. Zool. polon., 1, 152 ; 1930. 
G. 0. Sars, “Crust. Norway’', 1. AmpMpoda, 1894. 


1895, 

1915. 


Points from Foregoing Letters 


A MODEL consisting of a football bladder and 
rubber blocks, to illustrate how early forms of sea- 
urchins (of Cambrian age) may have behaved under 
tidal conditions, has been constructed by Dr. W. K. 
Spencer. The model opens and closes automatically 
under the influence of changes in hydrostatic pressure, 
acting upon the elastic body -wall. 

To elucidate the ‘shape’ of the benzene molecule, 
the principal lines of the infra-red spectrum of 
benzene containing heavy hydrogen, CijDg, are com- 
pared with those of ordinary benzene, CeH^, by a 
group of investigators from University College, 
London. The authors conclude that, as in the case 
of the Raman spectra, the apparently coincident 
frequencies are accidental, and consequently there is 
no longer any reason for physicists to reject the 
regular hexagon model accepted by chemists for the 
benzene molecule. 

An increase in the intensity of cosmic rays was 
observed by Kolhdrster during the outburst of Nova 
Herculis, between 8 h. and 16 h., when that star was 
in the ‘field’ of his apparatus, and he therefore sug- 
gested that cosmic rays originate in novas. Drs. J. 
Bamothy and M. Forr6 now find an increase in the 
intensity of cosmic rays between 8 h. and 16 h. as a 
normal diurnal variation, which they tentatively 
ascribe to changes in the earth’s magnetic field and 
in the outer temperature. 

It has been suggested that there are more positive 
than negative particles in cosmic ‘rays’. H. J. Walke 
enumerates several objections to this view. He 
prefers Ross Gunn’s explanation of the east-west 
asymmetry of the cosmic rays, namely, that it is 
due to differences in the penetrating power of positive 
and negative j)articles and in the spiral paths which 
they describe under the influence of the earth’s 
magnetic field. 

Moon and Tillman have found that the radio- 
activity induced in silver by neutrons slowed down 
by passage through a thin layer of parafiin wax is 
increased when the wax is cooled by liquid air. Prof. P. 


Lukirsky and T. Zarewa, using a thicker layer of 
paraffin, failed to obs 0 r\n this temperature effect ; 
but now% using thinner layers, they confirm it. With 
thicker layers, the increase in the activity of the 
neutrons, caused by . lowering the temperat’ure, is 
apparently counterbalanced by loss due to absorption. 

C. H. Douglas Clark and J. L. Stoves claim that 
the modification to Morse’s relation between the 
equilibrium interniiclear distance Te and the vibration 
frequency of ‘di-atoms’, suggested by one of them 
(C. H. D. C.), gives better approxiniatioris to the 
actual experimental values than either Allen and 
Longair or Badger’s suggestions. 

The charge of an electron calculated from X-ray 
wave-lengths determinations comes to 4*80x10“^*^ 
E.s.TJ., whilst the usually accepted value obtained 
from the rate of fall of electrified droplets is 4-77 x 
10“^® E.s.xr. Dr. Gunnar Kellstrdm has re-determined 
the viscosity of dry air and finds a xmlu© different from 
that used by Millikan when he calculated the elec- 
tronic charge by the falling droplets method. The 
recalculated electronic charge agrees %vith that de- 
duced from X-ray wave-length determinations. 

Records of atmospherics obtained with a galvano- 
meter (of period I second) by N. S. Siibba Rao 
indicate that lightning flashes have, in addition to 
the ‘fine’ structure revealed by the cathode ray 
oscillograph, also a ‘gross’ structure, due to the fact 
that the flashes occur in groups of 4-12. The duration 
of such a group is about f sec. Each member of the 
group may be due to 1-12 separate strokes as ob- 
served by Sehonland and Collens, and these strokes 
may themselves be composite. This complex nature 
of the electric discharge may account for the diver- 
gence in the observations of lightning flashes reported 
by various investigators. 

Experiments upon rats, carried out by O. V.. 
HykeS and F. A. Biakov, indicate that potassium 
iodide reduces the toxicity of thallium acetate, and 
in particular prevents the loss of hair caused by 
thallium poisoning. 
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Research Items 


Fiitit-minitig at Grime^s Graves^ Norfolk 

SiKCB 1921 Mr, A. Leslie Armstrong has been 
engaged in exploring Grime’s Graves, the famous 
East Anglian prehistoric flint mining site. ; A report 
on the results of the excavations, which are still in 
progress, was presented by Mr. Armstrong to Section 
H (ilntliropology) at the Norwich meeting of the 
British Association on September 6. A gradual 
evolution in mining methods, in tho tools used, and 
in the form of the mine shafts has now been demon- 
strated. Three well-defined phases are recognisable : 
(1) The primitive phase, in which the shafts are 
devoid of galleries, and picks made from the long 
bones of animals are used exclusively ; (2) the inter- 
mediate phase, in which the shafts are in the form of 
open workings, but are devoid of galleries, and deer 
antler picks appear for the first time, increasing until 
they exceed the earlier bone form in number ; (3) 
the late phase, of deej) shafts with mined galleries, 
in which celts with pointed butts appear and the picks 
are of deer antler. Trenching and trial excavation 
have defined the area in which mining was carried 
on and have also revealed the circumstances which 
caused the mining to be confined within these limits. 
There is evidence of occupation in bronze -iron age 
times, but all mining had ceased before this date. 

Wild Cat iti Scotland 

A SUMMARY of the position of the Scottish wild 
cat at the present time has recently been given by 
G. Dent (J. Soc. Pres, Fauna of the Empire, N.S., 
Pt. 26, 48, Sept. 1935). In the years just before the 
War, the species was confined to a limited area in 
the counties of Ross and Sutherland. The author 
thinlcs it unlikely that any survived to the south 
of Loch Ness. The advent of the War gave the wild 
cat a chance of multiplying and spreading. By 1919 
it had crossed Loch Ness and become well-established 
in Inverness-shire and parts of Perthshire ; in- 
dividuals were trapped on estates where none had 
been seen for fifty years or more. They have pene- 
trated into parts of Stirlingshire ; and have reached 
so far south as Callander, Gleneagles and Loch 
Lomond -side ; westwards they have appeared in 
eastern Argyllshire. The author is of opinion that 
the wild cat will maintain its hold in many parts of 
the newly -won territory. 

South African Fishes 

Among many interesting papers published in the 
Records of the Albany Museuin (4, Part 2, 1935), 
Mr. J. L. B. Smith describes some new and little - 
known fishes from South Africa. A large number of 
specimens of cervus n.sp., Tyl-Stert’ 

(Krysna) were obtained. This species is very like 
M, aquila, dbiid the females can only b© distinguished 
by the shape of the snout. The female of M, cervus 
appears to seek the shallow banks of the river, where 
the young are born. One large specimen after capture 
gave birth to seven young. These ‘rays’ are evidently 
preyed upon by various species of ‘sharks’. On one 
occasion a large aquila wm observed to take refuge 
in a few inches of water on the edge of a bank in 
the river, violently beating the water with its pectorals 


in order to scare off a large ‘shark’ which lay close 
in, with part of its body out of the water. The 
aquila was secured, an adult female, and three 
young were born after capture. On another occasion, 
a large female aquila wm caught on a line and, beiag 
too large for the boat, was tied to the bows. Several 
young were born, and drifted down with the tide, 
one being swallowed by a large ‘shark’. In the 
summer months at Krysna a cold current, of tem- 
perature 50‘’ F., frequently sets inshore, numbing 
innumerable fish. It is shown that an Iso natalensis 
(Atherinidse) does not seem to be inconvenienced by 
this cold water, and the presence of Ghaetodon marleyi, 
a species of a genus usually found farther north, in 
the river, is a sure sign that the onset is imminent | 
when the cold water actually enters the river dead 
specimens are usually thrown ashore. 

Digestive Tract of Emyda vitiata 

A. Narayana Rao ( J. Mysore Univ., 7, 1933-34) 
describes the digestive tract of the mud -turtle, Emyda 
vittata, which lives near the water-margins of the 
tanks and burrows in soft earth. The oesophagus is 
differentiated into two regions, an anterior lined with 
stratified epithelium and with few mucous cells, and 
a posterior with numerous mucous cells. In the 
stomach are two kinds of glands — tubular glands 
lined by cubical cells and mucous glands, but there 
are no oxyntic cells. There is no pyloric sphincter 
between the stomach and intestine. The pre-rectal 
region of the intestine possesses a longitudinal 
typhlosole which reduces the cavity of the intestine 
to a semilunar slit. The author states that the turtle 
feeds on animal dung and other matter poor in nutri- 
ment, and the typhlosole presents a larger surface 
for absorption and also retards the rate of passage 
of the food. He dhects attention to the appearance 
of the typhlosole in this turtle as an archaic character. 
Spaces lined by cells, and with a rich supply of 
blood-capillaries, occur between the circular and 
longitudinal layers of muscle in the wall of the rectum. 
“The animals when kept under water are seen to 
take in large quantities of water and the presence 
of blood vessels in the vicinity of these spaces . , . 
points to the existence of intestinal respiration,” 

Maturity of Fruit 

The term ‘maturity’ as applied to fruit denotes, 
for practical purposes, a condition where maximum 
value as an article of human food has been attained. 
Physical and chemical changes which accompany 
the process of maturation have been studied by 
Dr. J. 0. Hinton, of Long Ashton Research Station, 
Bristol, who publishes a series of three papers on this 
subject in the Station’s annual report for 1934 
(pp. 29-108). The first paper, which is really the 
fourth of an extensive series, traces the changes in 
catalase and oxidase content. It shows that the 
former increases for a time, whilst the latter decreases 
steadily during storage. An ingenious hardness 
tester has been used to obtain the results reported 
in the second paper. Apples soften steadily during 
storage ; but the rat© depends upon the time of 
picking. The rate of loss in weight during storage is 
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also correlated with time of picking, and it is further 
suggested that apples growing in grass-covered 
orchards, or on trees which have been bark -ringed, 
or where Iruit thinning has been prosecuted, ripen 
slower than in orchards with clean cultivation. 
Changes in nitrogen, acid -hydrolysable material, total 
sugars, and sucrose in relation to reducing sugars, 
are discussed in the third paper. 

A Disease of Young Walnut Trees 

Db. Joyce B. Hamond, of the East Mailing 
Research Station, Kent, has published the results 
“The Morphology, Physiology and 
Mode ot Parasitism of a species of Chalaropsis 
mfeeting Nursery Walnut Trees” (J, Pom. mid Hort. 

1935). Walnuts are propagated at 
East Mailing by grafting scions upon seedlings of 
nigra. ^ The method is usually successful, 
but m the . spring of 1930, a large number of grafts 
failed, as a result of attack by a fungus. This parasite 

IS now Imown to be Chalaropsis thielavioides. It 

produces macrospores and endospores, appears under 
four strams on different hosts, attacks lupins and 
causes a rot upon carrots. Infected grafts show 
decoloration of the scion, with a mass of black, 
sooty spores along the plane of union. Weak solutions 
01 lormalm are used to paint the cut made upon the 
stock during grafting, and to spray the walls and 
of the propag^ing house. These precautions 
control the disease effectively in practice. 
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Origin of Potash-Rich Rocks 

th^oHrfi^nf Terzaghi has recently discussed 
the origm of orthoelase-nch rocks’, which term she 

f*'® composition lies in the 
orthoclase field of the felspar equilibrium diagram 

a' 1935). Reference is made to 

suggestion that when water is present in 
relatively la,rg6 quantities in the liquid phL. potash 
and plagioelase felspar may be in equilibrium with 
a liquid haying a higher ratio of Or to (Ah+An) than 

1 he melt IS dry’. It is also shown that high pressure 

may be expected to displace equilibrium in the same 
sen.se. More important, however, is the recSSn 
that some of the potash-rich rocks which ap^a? to 
be of Igneous origin may have been produced bv 
metasomatio processes, such as the felspathisation of 
quartzite. It is also pointed out that, during hydro* 
hermal alteration and weathering of igneous rocks 
he potash/soda ratio may undergo aToSSe 
mcrease jhich is not always accompanied by easily 

appearance of the roclf 
recently directed to relevant 

1 ellowstone lavas {Aimr. J. -Sci., Aug. 1935) Tn 
this^mvestigation, Fenner conclusively proved' that 

obsidian is ^eatly enriched in potash by a process 
of adularisation accompanied by devitrification of 
Si gr®^d.mass Amer. Geophys Vnim 

Fifteenth Annual Meeting, 1934, pp. 241-243). ’ 

Light of the Night Sky 

Lord ^ Rayleigh and H. Spencer Jones have 
^alysed measurements made on the light of the 
night sky at Terlmg m Easex, Canberra and the 
Cape over a period of more than eight years (Proc 
Roy Soc., A, 151, 22, August, 1935). tL measure- 
ments were made in spectral regions in the blue M 
the red, and anound the green auroral line. Eeriodie 
yearly and half-y, early variations were detected at all 


thq stetipns, the former apparently dopenriinrr 
latitude in a complicated wav. Tho aurn™i ® 
ponent .shows a long-perioil Variation common T’ 
the three stations and clearly connected 
sunspot cycle, while the slow ^•ariation in tl„ ki - 
and red regions is much less clearly dofin.ri ti 
IS rather feeble evidence of a coimoxion between tT 
irregular variation of tho auroral green lirr u „! 
magnetic disturbance. Tim absolute, intciis He 1 
the light at tho three .stations are coiC .ablf l.“f 
seem to be higher at Terling and lowest at tlm VapJ 

A New Discharge Tube Vapour Lamp 

At the opening meeting of tho Ilhiininatinv 
Engineering Society, on October S, a novel s uef 
high pressure mercury vapour lamp wa.s .shown ? 
was developed m tho physics laboratories attached 
to the Philips factories, the aim in view beine to 
mcrease the hght-givmg power of ordinary u 
mercurj' vapour lamps. It consists of a miariV h 
with thick walls having an internal diameter of -Jin 
and an external diameter of i in The elect, -iV * 
each end of the tube consist.! of a J npk 
wire sealed mto the , quartz ; an intcroose,? r ■ 

a special gracie of gla.ss being n,,oe.s.sar\- as the 00 
efiioients of thermal (,xpan.sion for ti'mgsten .nKl 
quartz am so diflbrent that they Jirevent ter erica ? 
sealing. To facilitate emission of eleetroiv' fl 
electrode tips are coatetl with a demsh of an’,!''"' 
earth oxides and project from a small .Iron t.f niercmv 
which condenses at each end. The ianin 
inside a jacket containing running wato! If 
no special stabilising apparatus a.s it is fed throtei 
an auto-transformor. I’ho .spectrum of tl! ?■ 1 ^ 
^oduc^ is oontinuou.s. but the inercnrv lint' sted 

about 5nT'' The lurainou.s efflcieiicv is 

about oO lumens (4 candies) per watt One 

most important advantages of the lamp is that the 
IS ver> nign^about one quarter of the brifirhtiiess of 

violet lifyht If or. a a source of ultra- 

SwaC’- ^bseLetftlKtite iitrt^S 

great value m cinematograph proj.'otiou. 

Chemistry of Antiquities 

Bucheum neaf ^ excavations in the 

Sir Robert Mond^uS*’ of 

memoir of the Favmt the forty -first 

and Oliver H. Society by Mond 

process of mummfficnV deals with the 

forthesacred^Sf S'l ri ■ T®® used 

instruments employed in of two curious 

a table of analvQfZ It also gives 

site, some of th^ hvn objeets found on the 

of lead. Some additionat amounts 

also given The rpma* ^^^^ation on textiles is 
357 B.G. to about 

tieularly interestinp*' fo are'par- 

m of e.hemi4y, 

chemistry are su-n-na ^ beginnings of 

their Agm 

aspect. directs attention to this 


October 26 , 1935 


NATURE 


689 


Man and the Universe* 

The Wider Problems of Astronomy 


W HEN the theory of relativity was enlarged so 
as to cover the facts of astronomy, it became 
necessary to discard the symmetry between space 
and fime which had hitherto prevailed. Thus time 
regained a real objective existence, although only on 
the astronomical scale, and with reference to astro- 
nomical phenomena. De Sitter attacked the problem 
from the other end, and reached the same conclusion. 
He began by postulating symmetry between space 
and time, and found that for such symmetry to 
prevail, the universe must be totally devoid of 
matter. As the actual, \miverse certainly contains 
matter, it is clear that de Sitter’s postulate must be 
discarded. In other words, space and time must be 
intrinsically different in their natures — ^which is of 
course precisely what the plain man has believed 
throughout. This gives us every justification for 
reverting to our old intuitionar belief that past, 
present and future have real objective meaning, and 
are not mere hallucinations of our individual minds 
— ’in brief, we are free to believe that time is real. 

In 1926 de Broglie and Schrodinger introduced the 
new quantum mechanics. The universe was no 
longer regarded as a collection of particles, but as a 
collection of waves — ^particles no longer appeared in 
the picture at all. The new picture was not a mere 
amplification of the old — it ignored the old altogether 
and started anew on a clean canvas ; and the new 
picture was strikingly successful. From this time on, 
there was not one single picture of Nature of which 
both waves and particles were constituents ; there 
were two distinct pictures — one containing only 
waves, and the other containing only particles. 

This and other occurrences have gradually made it 
clear that the material world consists of something 
which cannot adequately be described as either waves 
or particles. It is obviously something which cannot 
be grasped in its entirety by the human imagination, 
so that the best we can do is to represent it by 
pictures, each of which contains a partial, but only a 
partial, approximation to the whole truth. The 
mathematician has a specification of the constituent 
parts of the universe which he believes to be fairly 
complete. Looked at with care, and it will be seen 
that the universe consists of particles. Now let the 
mathematician go through the process which he will 
describe technically as “changing the variables”, and 
look again. It is a specification of precisely the same 
universe, but it is present in an altered form, and we 
see now that it represents a series of waves — ^the 
particles have disappeared from the picture. 

In general, it is true that we live in a mathematical 
universe, so that if we want the ultimate truth about 
this universe, or anything in it, we must go to the 
mathematician. When we regard the material world 
as made up of particles, we can obtain agreement 
with observation only by supposing that the motion 
of these particles is not fully determinate. The 
motion of any one single particle does not appear to 
obey any definite determinate laws, although the 
motion of a great number of particles is found to 

Substance of the Sir Halley Stewart Trust Lecture delivered by 
Sir, James Jeans,. F.It.S., at' the .Memorial Hall, Farringdon Street, 
London, on October 22. 


obey a quite definite statistical law. Indeed, it is 
from such statistical laws that the apparent uni- 
formity of Nature proceeds. If, then, we confine 
ourselves to the particle-picture, we inevitably con- 
clude that Nature in the last resort is not strictly 
determinate — -somewhere there is an opening for new 
features to appear in the universe, although we do 
not know from whence they proceed or what causes 
them. 

The wave picture, on the other hand, seems at first 
sight to tell us that Nature is strictly deterministic. 
The waves spread like ripples on the surface of water. 
Now such ripples follow a predetermined course, and 
from a knowledge of the ripples at any one instant, 
the mathematician can calculate what the motion of 
these ripples will be, and so what the configuration 
of the surface will be at any future instant. The 
determinism which we find in the waves is not one 
of motions or configurations of parts of the universe, 
but merely of our knowledge of these motions and 
configurations. If we acquire new knowledge of the 
universe, as for example by performing an experiment 
on any small part of the universe, this accession of 
new knowledge changes the total of our knowledge, 
and so changes the waves which represent this small 
part of the universe in the wave -picture. 

The meaning of the determinism which is implied 
in the wave -picture now becomes clear. If we gain 
no new knowledge, our old knowledge remains our 
whole stock-in-trade for estimating the future course 
of events, whereas if we gain new knowledge we can 
estimate the future with greater precision. Thus the 
wave-picture does not proclaim that the course of 
Nature follows undeviating and unchangeable laws, 
but merely that our knowledge of Nature can only 
be altered by the acquisition of new knowledge. 
This is the only kind of determinism that w© find in 
the wave-picture, and we see that it tells us nothing 
at all as to the actual course of Nature. 

Both the particle- and the wave -pictures have been 
made to agree completely with Nature, but the 
particle -picture only by introducing a great number 
of restrictions and laws which appear to have only 
an artificial and even arbitrary basis. The wave- 
picture agrees with Nature almost automatically 
without any such artificialities; it is simple and 
complete in itself, and seems to fit the observed 
phenomena exactly. Thus w© seem justified in 
regarding the wav© -picture as our best representation 
of ultimate reality, while the particle -picture is only 
an artificial model, which is useful as a concession to 
the limitations of the human mind. Waves do not 
depict the electron, but what we know about the 
electron. They depict something inside our minds, 
not something outside. Thus the wave-mechanics 
give no countenance to the supposition that the 
electron has an objective existence independently of 
our knowledge of it — -rather it suggests that our 
knowledge of the universe (or a bit of it) is funda- 
mental, and that the electron is a clumsy creation 
of our own, resulting from our efforts to locate our 
universe in space and time. The apparent inde- 
terminacy of the particle-picture becomes meaningless. 
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wilii© till© deternamacy of the wavo-pictiir© bQ-ig 
nothing ^to , do with the course of objective Nature. 

In brief, science is unable to give any decision-— 
even to produce any evidence— in the long debated 
question of determinacy. We still may or may not 
be automata ; science cannot prove that we are not, 
but it gives us no reason for thinking that we are. 

Reviewmg the history of science as a whole, we 
see scientific knowledge continuaily compelling man 
to lower his estimate of his own importance and 
position in the universe, until the beginning of the 
present century . It is perhaps still too early to form 
any Judgment of more recent events, both because 
they are still so near at hand, and also because there 
IS not yet complete agreement about them amongst 
scientific workers themselves. But it seems that the 
tide has begun to turn. In the light of recent know- 
iedge gained from the theory of relativity and quanta, 
wo seem entitled to take a more hopeful view of our 
position than Victorian science^ad been wifiing to 


, conoecie, Man had formed a view of his 

^usnced largely, no doubt, by his vanity S 
importance, but based on the whole of life praeS 
everyday experience of life : ho believed he CsS 
to choose between the higher and the lower, between 

progress and decadence 
Victorian science seemed to chaiiiuio'© all ■* 

Mrfi : M i. ^ 

lower, neither progress nor decadonco. The mach^I 
merely ran on automatically, and of its own inS 
as if It had been set to run on the first morning of the 
Creation and would contmue so to run, followino- out 
Its predestmed course, to the end of time. We\ow 
begm to suspect that this challenge was a mistaken 
one. Iho universe is more like the untutored man^ 
common-sense view of it than had seemed possible 
a generation ago, and we may not have been miSen 

free to choose between 
oood and evfi, to choose its direction of development 
and, withm limits, to carve out its own future 


Epochs in Medical Research* 


H ARVEY’S “Do Motu Cordis”, though based on 
Imowledge long available, as weU as on new 
ODseiwation and experiment, foimd a world unready 
to accept Its great discovery. Character and coura^e^ 
m alliance with scientific genius, were needed to brmk 
through the mists of hallowed error, and to walk 
boldly into the light of a new epoch. • ^ 

More toportant to medical progress than a dis 
oovery of such profound and lastini significanct wl 
the creation and display for all time the method 
of discovery by experiment. In preaching this new 
principle of advancing knowledge, Harvey moved 
with the great spirits of his age. Though Harvev 
was a physician, most of his directly clinioafob^^Z 
to have been lost, with the political 
destruction of his papers during the Civil War As 
an experimental biologist, he had contact with 'some 
who were to be among the original fellows of the 
founded five years after Harvey’s 

SvocaM insistent^ 

aui ocated. After Harvey’s discovery of the circula- 

tion, a solution of the next main problem of nascent 
physiology , the meaning of respiration, was dependent 
on process in the new science of chemist and 
involved the discovery of oxvnen TEio 
nearly attained by kStZ 

early years of the Royal Society, becamrobs“u^S 
theory for more than a century 
until LavoLSier finally revealed the nature of com’ 
bustion and respiration, and made possible the 

reunion of physiology with medicine. ^ “ 

To;day, as in the past, there are new domains' 
openmg to physiology which can only be explorS 
men trained m other disciplines than that o^edicine 

IT be ultimately to 

irfuse new life mto medicme itself, provided that 
clmica medicme in the hands of those whose 
aim IS to mcrease toowledge, remains and increSiS 
bewmes an experimental science, as Harvey sawlt^ 
Harvey’s other and much longer book, ‘^e 
Generatione Ammalium”, not only gives us further 


evidence of his genius as an observer, but also shows 
into what vague and fruitless speculations even he 
c uld wander, when he forsook his own precepts In 
his suggestions, however, as to the meaning of sup- 
pontaneous generation, ho appears to 
have been far ahead of the prevailing ideas of his time. 

It is nttmg, m commemorating Harvev as the 
founder of experimental medicine, to consider certain 
1^*1 development in that field. 

We date the epoch of medical bacteriology from 
Pasteur ^d Koch. It left the causation of mmiv 

S mav i^splved, and we witness to-day 

wnat may be the hegimimg of a new enocli 
unportant for medicine, in the study of infective 

StcoDT''TTif''' detection by ordinary 

list Ir»^h*A recent addition to the 

of some of the most finely 
betwPAn^^ viruses w© seem to approach a borderland 

Swtom*®*^ dispersion, and 

ThTmlT r 1 'dtal phenomena, 

epoch characteristic of the present 

pwn m medical research seems to be the gTowine 
dominance of chemical ideas and the success of 

moSt a mattef^r^^r T existence was 

isokted Si!!!® presumption, have been 

hy artificial ©ven prepared 

and in 7 ^y^^diesis. In immunology, ©mbrvolosv 
tr angTv.;.,c.i !!!^j° °/”iuscular activity and nervous 

cheSv?4 ^rid conceptions of exact 

All aspeots of merP ^ rapidly growing application. 

vention-te profoS^^^Tf 

Hient. Are we^t ®?®®tod by this develop - 

of a majorTd!L!!% riew epoch, 

chemisti^ early find ’ th2!s^^^^ Piysiology and bio- 
by aeoinpwf.^-u « ^®^tod and baffled 

w. 1 

trodden ; for thm And 

senses, from lower’ ad we consult our proper 

we penetrate at leu higher levels, shall 
P ewate at length into the heart of her mystery”. 
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Nutrition and Catering 


T he report of the Nutrition Committee of the 
British Medical Association, issued in November' 
1933, and reviewed in Nature of January 13, 1934 
(133, 53), was designed to determine the minimum 
weekly expenditure on foodstuffs which would 
maintain in health and working capacity families 
of various sizes. A supplementary pamphlet is now 
issued to be of practical help to the housewife*. 

The translation of food schedules into appetising 
meals was first undertaken by teachers of domestic 
science who attended the summer school of the 
Board of Education in London in 1934. The B.M.A. 
specimen diet No. 16 for a man, wife and three 
children was the chosen model. Improvements were 
introduced to make more variety without increasing 
cost. Menus for the principal meals for three weeks 
have been planned, and the dishes for each day 
illustrated in colour. Shopping lists of food quantities 
and recipes are included, and a table of food values. 
Owing to local and seasonal variations in prices 
the total cost is not here estimated, but in the original 
report the average price was assessed at 6s. 6^d. 
per man weekly. 

The American Medical Association has for many 
years concerned itself with teaching the public the 
principles of hygiene, including proper nutrition. 
We welcome this evidence that the B.M.A. is awaken- 
ing to the fact that the fight against malnutrition is 
at the present time the most important problem in 
preventive medicine. The manner in which the infor- 
mation is presented in this pamphlet is simple and 
attractive, and beyond criticism, but the nature of 

* “Family Meals and Catering.” Pp. 27 -f 3 plates. (London: 
British Medical Association, 1935.) %d. 


the diet recommended is not so faultless. The prin- 
ciples of the newer knowledge of nutrition have not 
been applied ; there is close adherence to the obsolete 
standards of the pre-vitamin era with the focus too 
exclusively on calories and an unnecessarily high 
total protein ratio. The supply of vitamins and 
minerals is sub -optimal. The proportion of fat, 
and therefore of fat -soluble vitamins, is admittedly 
low. 

The sum allowed weekly for fresh fruits and 
vegetables has been cut down from the 25 . 6d. 
allowed in the first report to a scanty I 5 . lid. for 
a family of five ; the amount of vitamin C is further 
reduced by pickling some vegetables. No advisory 
note is inserted that wholemeal flour and bread pro- 
vide for the same money better value than white 
cereal products in respect to quality of protein, 
vitamins and mineral salts. If, as is probable, white 
bread, etc., are used, 60 per cent of the total calories 
are derived from over-refined foodstuffs lacking 
vitamins and deficient in mineral salts, and leading 
inevitably to malnutrition. Where money is short 
the best slogan is that advocated by Prof. Sherman, 
‘no calories without vitamins’. 

The health value of this diet would be greatly 
improved by an increase of butter or milk and of 
green vegetables ; by a decrease in sugar ; by 
replacing white cereals, sago, etc., by whole cereals ; 
by decreasing the total cereals and increasing the 
amount of potatoes. As a basis for planning healthy 
and inexpensive diets Dr. Mildkel Hindhede’s book 
on health by correct and simple diet, reviewed in 
Nature of June 22, 1935 (135, 1016), might with 
advantage be consulted. 


Universities and Business Trainim 


A t the discussion on ‘ ‘ The Universities and Business” 

^ arranged by the Department of Industrial 
Co-operation, Section E (Economic Science and 
Statistics), at the British Association meeting at 
Norwich on September 5, Dr. J. A. Bowie dis- 
cussed the need for more intimate co-operation and 
suggested that British university schools of business 
were supplying a negligible percentage of the men 
required for administrative positions in industry and 
commerce. Dr. Bowie estimated that over the whole 
of British indiistry there were about one million 
suitable appointments for the business graduate. If 
the British schools of business were supplying the 
administrative grade of employee at the same rate 
as the replenishment in the closed professions, they 
should be producing about 40,000 graduates annually 
instead of the actual 200-300. 

It was not suggested that such graduates were 
entitled at once to a responsible managerial post, but 
the importance of finding them a progressive post 
leading to such positions was stressed. Dr. Bowie 
urged that the main reason for the low output of 
graduates from the university schools of business in 


Great Britain lay in lack of close working association 
between education and business. He considered that 
academic ideas had influenced too largely the com- 
mercial courses in Great Britain, which should be 
modelled on those of the medical school rather than 
the arts course. 

University education for business should aim at 
giving the student a Imowledge of the facts and 
principles relating to the nature and functions of 
business and our economic institutions ; the capacity 
for disciplined thinl^ing, for logical analysis and 
reasoning with respect to the problem of business 
and of modern society ; facility in oral and written 
expression ; an acquaintance with the operating 
tools of management such as general and cost account- 
ing ; and personal effectiveness including the capacity 
for job analysis and co-operation. At present Dr. 
Bowie considered that insufficient attention was paid 
to the development of facility in oral and written 
expression, the operating tools of management, and 
the development of personal effectiveness. The 
employer attached primary importance to the 
possession of desirable traits of personality and 
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Science News a Century Ago 

Maury’^s Work on Navigation 

• Matthew Fontaine Maury (1806-73), the'dis- 
j tinguished American meteorologist and hydrographer, 
wrote tlie first of liis books, his work on “Navigation”, 
while serving as master of the United States sloop 
Falmouth, to which he w^as appointed in 1831. It 
was, during his voyage from New- York to the Pacific 
that he conceived the idea of his celebrated wind and 
current charts. 

Writing to his brother from Philadelphia about 
Iris book, Maury said, “Without washing to excite 
your expectations, I will let you into the secret of 
my plans, which I -wish you to preserve as a secret, 
in order that if I should not succeed in what I 
undertake, my friends and family may not feel the 
effects of disappointment. You must bear in mind 
that this is the first nautical work of science that has 
QYOT come from the pen of a naval officer ; and upon 
its merits I intend to base a claim for promotion. 
Such a case has no precedent. Therefore you must 
look upon it as an experiment, in which I may or 
may not be successful. If I succeed, I shall be jiut 
over the heads of many who are now above me. . . . 
I wish to impress upon you that I am not sanguine of 
success, but am resolved to try every honourable 
means to accomplish the object, and to take the 
most favourable time for it. The book, I hope, will 
be out in about six wrecks. . . 

When Maury’s book appeai’ed, it was favourably 
noticed by the highest nautical authorities in 
Great Britain, and it became the textbook of the 
United States Navy. 

Lindsay's Electric Lighting Experiments 

On October 30, 1835, a letter from James Bowman 
Lindsay on his electric light appeared in the Dundes 
Advertiser. “As a notice of my electric light,” the 
letter ran, “has been extensively circulated, some 
persons may be anxious to know its present state, 
and my views respecting it. The apparatus that I 
have at present is merely a small model. It has 
already cost a great deal of labour, and will yet cost 
a good deal more before my room is sufficiently 
lighted. ... I am writing this letter by means of 
it at 6 in. or 8 in. distant ; and, at the present 
moment, can read a book at the distance of feet. 
From the same apparatus I can get twm or three 
lights, each of which is fit for reading with. . . . 
Brilliant illumination will be obtained by a light 
incapable of combustion ; and, on its introduction 
to spinning mills, conflagrations there will be imheard 
of. . . . Exposed to the open air, it will blaze 
with imdiminished lustre amidst tempests of wind 
and rain ; and, being capable of surpassing all lights 
in splendour, it will be used in lighthouses and for 
telegraphs. The present generation may yet have it 
burning in their houses and enlightening their streets. 
Nor are these predictions the offshoots of an exuberant 
fancy or disordered imagination. They are the 
anticipated results of laborious research and of 
countless experiments. Electricity, moreover, is 
destined for mightier feats than even universal 
illumination.” 

On January 15, 1836, Lindsay gave a lecture in 
the Thistle Hall, Dundee, on his experiments, and 
publicly exhibited his electric light. 


Societies and Academies 

Paris 

Academy of Sciences, September 16 {C.E., 201, 510- 
512). Jean Lbgrand : New data for the study of 
periodicity. Study of the periodic relations between 
rainfall, mean tide-level, and sunspots. 

September 23 (O.E., 201, 513-532). Charles 
Richet : Notice on the work of the late Leon 
Fredericq. I. Vinograuov : The summations of 
H. Weyl. Vladimir Kostitzin : The intoxication 
of a medium by the catabolic products of a popula- 
tion. L330P0LD Escande .* Remarks on the per- 
turbations maintained in resonance at the lower end 
of a water main. Maurice Robert and Jules 
Foglia : The measurement of the flux in coils with 
iron core, and the realisation of a direct reading 
Henrymeter for any self -indue tion. Gabriel 

Valensi : The oxidisability of nickel. The results 
of experiments on the rate of oxidation of nickel foil 
are given graphically. The data can be expressed by 
the Arrhenius formula, = 11 •46‘"ll2l0/iFy'^^ in which 
n is the grams of oxygen fixed per cm.®, T is fhe 
absolute temperature and t the time in hours. Jean 
Timmermans and Gustave Poppe : The mutual 
solubility of heavy water and organic liquids. 
Jacques de Lapparent : The place of montmoril- 
lonite in the category of phyllitous silicates. RenA 
SoukGES : The embryogeny of the Verbenacese. The 
first terms of the development of the albumen in 
Verbena officinalis. Jean Marie Le Goee : 
differential biological reaction of cobalt compounds 
and of certain complex cobalt compounds (cobalt- 
ammines). 

Cape Town 

Royal Society of South Africa^ August 21. J. A. 
Pringle : Observations on certain wood-boring 
Coleoptei^a occurring in South Africa. C. van Riet 
Lowe: The Smithfield W’ culture. Attention is 
directed to the wide range of artefacts employed 
those w^ho practised this variation of the main 
Smithfield culture. Sites and assemblages of artefacts 
are described, and it is suggested that this peculiar 
variation of the parent culture owes its characteristics 
to a changed environment — ^necessitating a , change 
in employments and in consequence a new variety 
of tools— brought about by a migration and probably 
influenced by other cultures. A description is given, 
of the diffusion of the culture, and the five marked, 
yet intimately related, variations of the common 
parent are linked up and explained. 

Sydney 

Royal Society of New South Wales^ September 4.^ 
F. P. Dwyer and J. W. Hogarth : Oxidation of 
cobalt amalgam. Cobalt amalgam prepared by 
electrolysises shown to have the composition, CogHga. 
Although rapidly oxidised in the air to a mixture of 
Co and CoO, in the ratio of 3 : 1, it is perfectly stable 
in dry air, oxygen -free water, and inert gases. Cobalt 
suboxide, C 04 O, is suggested as an intermediate in 
the oxidation of the amalgam. The oxidation product 
readily reduces nitrites and nitrates in nButral 
solution to ammonia, and, on being freed from oxide 
by ammonium salts, gives a pyrophoric form of 
cobalt. 
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Forthcoming Events 


October 26, 1935 


[Meetings marked with an asterisk are open to the public.] 
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Growing Corpomtlon.) 3r (London: Empire Cotton 

"Pfl'nAira, fr’ntvn ,+if'tQ 
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Scientific Methods and the Advance of Social Conditions 

Life and Leisure in London* 


T he last volume of the great ''New Survey 
of London Life and Labour” has now 
appeared. We noticed the first in Nature of 
March 21, 1931, p. 430, and have now to add a 
word of hearty congratulation to Sir Hubert 
Llewellyn Smith and his staif on having brought 
their ship into port. It is a fine piece of work, 
and both the thoroughness of the execution and 
the general hopefulness of the conclusions will 
bring happiness to Mr. Charles Booth in the shades 
and to all his friends who remember the devotion 
and the insight with which he initiated and carried 
through the earlier survey forty years ago. That 
was a scientific expression of the humanitarian 
spirit, parallel to, and no doubt largely inspired 
by, the same ideas which had just founded 
Toynbee Hall, as the practical expression. Both 
movements have been followed by hundreds of 
successors in all parts of the world. It is one of 
the most interesting features of this new survey 
that its director, Sir Hubert Llewellyn Smith, had 
a hand in both the earher experiments in the 
’eighties, and ’nineties of the last century. 

The present survey was undertaken in 1928 by 
the London School of Economies, and has been 
supported by the funds of more research founda- 
tions and charities’ trustees than we can find the 
space to enumerate. The money has been wefl 
spent, for the results, established with the utmost 
impartiality and marshalled with skill, ' are . a 
permanent record of the contemporary state of 
the largest' aggregation of Luman beings on the 
earth. It is formaEy limited to an area lying some- 
where between the County of London and the 

! * The New Survey of London Life and Labour. Yol. 9 : Life and 
Leisure. Pp. xiv+446. (London: P. S. King and Son, Ltd., 1935.) 
17s.„ fit?.' net.. . 


Greater London which comes under the Metro- 
politan Police. It deals with a population of about 
five and a half million, though its results would 
be in the main appKcable to a much larger area 
and are broadly typical of most great urban 
centres at the present time. Hence its high 
scientific importance as a sociological document. 

This ninth, and last, volume of the work, dealing 
with life and leisure, will probably attract more 
general attention than any of the others, because 
of the multitudes involved in all the main activities 
which it describes. We all go at some time to the 
‘pictures’; the wireless is as popular a pastime 
with the well-to-do as with the poor. Indeed it 
might be said that this levelling up, or levelling 
down, of the whole population by the aid of 
mechanism, is the most outstanding feature of the 
whole report. When one sees the sort of personal 
activities by which the more vigorous individuals 
strive to win spiritually above the mass, it is clear 
how very similar are the tastes and efforts of all 
classes in the nation. They all take to a garden 
when they can. They aU, in similar proportions, 
run their rowing, football and cricket clubs. They 
all, though in a stiU smaller proportion, endeavour 
to foUow some form of serious study. Everyone 
therefore will feel that there is something to Ms 
own account in what purports to be an inquiry 
into the conditions of the 'working classes’. 

One ought perhaps, to make two partial ex- 
ceptions to this wide conclusion, both mainly 
connected with difference of income. Drunkenness 
has markedly gone out, we are told ; and gambling 
has very much increased. The former is certainly 
true equally of all . classes. What the report 
relates, in this matter, of the working classes in 
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the last forty years, is only the social extension 
downwards of what had been going on among the 
well-to-do for more than a century. It may 
encourage us to hope for a similar diffusion of 
better tastes and wider interests in other matters. 

Cycling is another example of the same sort. But 

the vast increase in gambling seems exceptionally 
to belong to the wage-earning class. The chapter 
on this subject gives interesting and intimate 
accounts of how the betting business is actually 
carried on, and the fun which often arises from 
it in the family circle. As throughout the volume, 
the tendency is to look rather on the harmless 
and cheerful side, and, on the whole, it is both 
morally right and scientifically sound to do so. 
Clearly the life of the multitudes in the great 
urban centres is not generaUy degraded or un- 
1 and the standard has risen very greatly 
m the period under review, both in comfort and 
in the pleasurable and harmless use of the increased 
leisure and material means which have accrued. 
This is the main point, and the surveyors take 
care to stress it, perhaps with a slight tendency to 
oyer-satisfaction. Those reading what they say 
will often reflect on the other side of the picture 
and sigh for the what might be. This rage for 
gambling, and the huge crowds which frequent the 
football matches, are one of the chief points which 
suggest such thought. The State is obviously 
justified in taking what measures it wisely can, to 
restrain the passion, when, as in the case of gi^ey- 

houndracing,alargenewindustry arises, consuming 

milhons of money, in which practicaUy the sole 
motive is stimulating gambling, already appealed 
to on many other fields. 

The other most noticeable difference in the use 
of leisure, due mainly to difference in education 
and mcome, is the overwhelming preference for 
the cmema over the hvfrig drama or music. There 
are roughly three times as many cinemas as 
theatres and music-haUs together, in the County 
of London, and no doubt the proportionate attend, 
ance m the former as compared with the latter 

would be greater still. When we consider that this 

iiidudes tlie principal theatre area in the whole 
country, and that a majority of the towns in 
England have no theatre at all, worthy of the 
name, one must ask whether the State is justified 
m staying its hand, as it does, and treating aU 
lorms of amusement as equal before the law. 

WhUe holdmg firmly to the main principle that 
It IS far better for people to do things for them- 
selves than have them done by a State, however 
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benevolent, one must recognise at the .same time 
the duty, sometimes the necessity, for the author 
ities, who, after all, represent the deliberately 
constituted wiU of all, to intervene on occasions^ 
to prevent a gross evil, to assist a better cause' 
to give, in fact, guidance rather than command 
We do it rather too much in the schools, where 
the effort to inculcate a love and knowledge of 
the national classics — Shakespeare and Scott and 
others— has often the opposite effect to tliat 
desired. But, after the school-age, we go to the 
other extreme and tend to remain nationally 
mdifferent, leaving to private enterprise thV 
foundation of a national theatre, the encoura<^e- 
ment of music, the employment of leisure, '^he 
more enterprising and intelligent of the public 
librarians endeavour to educate the taste of theii 
readers; but such a policy of selection, though 
It seems to be having some effect in the quality 
of the books read, is by no means popular, and is 
actuaUy disputed in theory by some quite serious 
people. We pay the rates”, it is said. “Why 
should we not have what we prefer to read 
But the better opinion will surely be that there 
IS room and full justification for further action 
carefully devised and experimental, but not to be 
set aside on the vague denunciation of State 
socialism The British Broadcasting Corporation, 
though tendmg rather to popularity in its pro- 
^ammes, is on the whole a successful move in 
the right duection. Where its resources have been 
used to maintain good concerts, open in the 
ordmary way to the pubhc, it has been proved 
that there is a large and stiU unsatisfied taste for 
good music. The field here, with free and open- 
am concerts, is almost limitless. 

On another— still wider— point, one is inclined 
to go beyond the terms of reference of the.se 

Zmir ^th 

p cency on the vast extensions of urban 
residence m connexion with our great cities and 
« London ; “ W I v 

i^ZU '^ooditions of life are as much 

tem of demonstrate. While 

tens of thousands of fresh residents are poured 

ch week to the suburbs of London 
espemaUy to the south, it has taken fifteen years 
of persistent and difficult contrivance to build up 
a comm^ty of a fittle more than ten thoulncl 
at a garden city (Welwyn) which is reaUy in the 

urban area T those of the best ordered 

• there no scope here for further 
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strong and deliberate State efforts to mitigate the 
urbanisation of England and have a larger pro- 
portion of the people in country surroundings 1 
It is a commonplace that the country is the natural 
home for childhood, and yet every decade for 
more than a century we have allowed a smaller 
proportion of our children to enjoy it. 

Scientifically then, this “Survey’’ is invaluable, 
as confirming, by minute inquiry into a large 
typical area, the general conclusion which M. Rene 
Sand submitted to us recently in his magnificent 
“Economic humaine par la medecine sociale”. 
That is, that a marked and demonstrable improve- 
ment has taken place in social conditions generally 
throughout the world, as a result of applying 
scientific methods deliberately to social needs. 
Both Rene Sand and this “Survey” fully admit 
the black spots, and the “Survey” studies these 
(for example, sex-delinquency and crime, in this 
volume) with the utmost care and sympathetic 
insight. But both authorities agree as to the main 
conclusion, and also that we may reasonably 


expect a further advance by pursuing the same 
methods, if possible with greater vigour. 

Morally and politically, the “Survey” suggests 
some other large questions at which we have 
hinted above. Mechanism and the increase of 
leisure have given us a far larger population of 
tolerably well-off and semi-educated people, living 
in great and growing masses in urban areas in all 
industrialised countries. The supreme problem 
now faces us of how so to act that the highest 
human ideal may be opened to all, according to 
their capacity. This involves doubtless much well- 
directed collective effort. Still more it points to 
the cultivation by ail sensitive and capable persons 
of a divine discontent with a falling off from the 
best, either in themselves or in those who share 
the common civilisation which we have inherited 
from the past. To keep this alive, and make it 
operative in ever-widening circles, must appear 
the highest moral and intellectual obligation on 
all with means of action ; and every man has a 
certain field of action in himself. F. S. M. 


Flow as a Property of Matter 


First Report on Viscosity and Plasticity 
Prepared by the Committee for the Study of 
Viscosity of the Academy of Sciences at Amster- 
dam. (Verhandelingen der Koninklijke Akademie 
van Wetenschappen te Amsterdam, Afdeeling 
Natuurkuiide, (Sectie 1), Reel 15, No. 3.) Pp. 
viii ~|~256. (Amsterdam : N. V. Noord-Hollandsche 
Uitgevers-Maatschappij , 1935.) 10 guilders. 

T he problem of flow has diverse aspects. We 
have the flow of gases, the mechanism of 
which is tolerably well understood, so that in the 
case of certain simple gases the viscosity, and its 
variations with temperature, can be calculated. 
We have liquids, of which the viscosity is precisely 
defined by a constant and can be accurately 
measured : the mechanism of the flow is imper- 
fectljT^ understood, but it is certainly quite different 
from that of gases, as the contrasting effect of 
temperature in the two cases abundantly demon- 
strates. When we come to the movement of solids 
under stress, where even the definition of constants 
which shall describe the experimental facts presents 
grave difficulty, we are confronted with a stiU 
more complex problem. In general, a finite stress 
is needed to produce permanent set, but this 
appears to be about the only common factor of 


the behaviour of such different classes of bodies 
as poly crystalline metals, metal single crystals, 
doughs, clays, glasses, gels, rubber and living 
protoplasm, and in certain cases matters are made 
still worse by the phenomenon known as thixo- 
tropy, a term applied to the marked decrease of 
viscosity caused by shaking or similarly disturbing 
certain colloidal substances. The evident com- 
plexity of the problems long kept investigators 
from this field, but, within the last twenty-five 
years or so, serious attempts have been made to 
systematise our knowledge. Imperfect as our 
general theories still are, the time is definitely ripe 
for a collected and critical account of the present 
state of the subject, and all workers in the wide 
field will welcome the enterprise and applaud the 
courage of our Amsterdam colleagues in issuing 
the “Report” under notice. 

The report deals with the measurement and 
physical significance of the different types of slow 
flow observed for liquids and solids, and excludes 
vortex motion. It opens with a general review of 
the field ; a brief summary of the properties of 
the simple liquid is followed by an elegant descrip- 
tion of Maxwell’s theory of a relaxation time, 
which covers both true liquids and substances 
which definitely creep on loading and unloading, 
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although it is doubtful if any such substance 
quantitatively obeys Maxwell’s original law. We 
then have what is probably the most complete 
and systematic description yet given of the various 
models that can be constructed of springs and 
damping cylinders (elastic and viscous elements}, 
with the object of imitating the behaviour of true 
solids, reference being made to the electrical 
analogy in which resistance and condensers are the 
elements. With such models a rough general 
demonstration of the experimental effects can be 
given, but, once more, quantitative description 
leaves something to be desired. The work of the 
present writer has been so generously handled in 
the '‘Report” that he hesitates to refer to his 
suggestion, not here considered, that a rotating 
element, giving a "saturation value”, if it may be 
so called, of the part of the flow which it con- 
tributes, may be usefully invoked in this field, and 
probably has a physical meaning. 

A very full description is then given of Prandtrs 
model for explaining elastic hysteresis. This 
model is certainly elegant, but seems very arti- 
ficial, demanding, as it does, regular rows of 
molecules slipping in the direction of the row, 
independent of the direction of the forces. It 
may have a physical significance when applied to 
single crystals, but it is difficult to see how it can 
represent very closely the state of affairs in, say, 
Chatterton compound, with which Braunebek has 
carried out experiments to verify it. Nevertheless, 
in view of the fact that it has not hitherto received 
much attention, at any rate in Great Britain, 
nobody will grudge the space devoted to it. The 
cha]3ter, written by J.M. Burgers, closes with a sym- 
pathetic account of the present writer’s attempt 
to formulate a theory of liquid viscosity. The 
whole chapter is clearly and concisely written, and 
the part dealing with the elements of the subject 
is a model of exposition. 

The second chapter, likewise by J. M. Burgers, 
discusses the flow of some actual solids, and gives 
provisional definitions applying to the different 
stages, this classification being extended later, 
when the behaviour of poly crystalline metals is 
discussed. It is not, of course, possible to charac- 
terise plasticity by a single constant, but here and 
elsewhere in the report, notably in the chapter by 
G. J. van Nieuwenburg on the technical aspect of 
the subject, the use of what are called D-t diagrams 
is emphasised, D being the steady rate of flow 
under stress t. Such diagrams are naturally only 
possible when a constant rate is attained, and by 
their nature tell us nothing of the early hardening 
during flow under constant stress. The technical 
part of the report provides the physicist with a 
very interesting view of the significant work that 
is being done on industrial products, and should 
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be' of help to the technologists, especially as 
regards notation and expression of results. 

■ H. G. Bimgenberg de Jong deals with the flow 
of eoUoids, and provides much practical informa- 
tion. He restricts himself, .however, almost 
entirely to dilute lyophilic colloids, which do not 
show the troublesome peculiarities of the more 
concentrated preparations. He also atteinj)ts to 
apply Einstein’s theory to lyophilic sols, naturally 
without any striking success, since tlie conditions 
contemplated by Einstein are certainly not fnl- 
filled, even approximately, in this case*. 

One of the most valuable parts of the report is 
that in which W. G. and J. M. Burgers collaborate 
on the plastic properties of metals. The}^ discuss 
the behaviour of polycrystallhie metals under 
various loads in a more systeniatic way than is 
usual in textbooks, considering briefly the experi- 
mental facts of hardening under stress and age- 
hardening, and pointing out the significance, 
limited enough, of the experinients on the damping 
of vibrations of metal wires. Incidentally, they 
state that poiycrystalline lead shows permanent 
deformation under even the smallest load, wdiich 
is contradicted by the recent experiments of Bruce 
Chalmers. They then pass on to the plastic de- 
formation of single crystals, round which .so much 
discussion took place at the Interiaitional Con- 
ference on Physics last year. Here, as with 
ordinary metals, one of the main problems is that 
of hardening under stress. The views of Smekal, 
Becker, Taylor, Orowan and others are discussed, 
but the statement that "it is not alwa 3 "s an easy 
matter to arrive at a precise picture of the 
mechanism that the various authors have in 
view” will arouse a sympathetic echo in many 
breasts. The ingenious but somewhat artificial 
assemblages of flaws or dislocations as well as 
faults of other kinds can often be made to explain 
particular observations, but it cannot be said that 
the assumptions are always well established, or 
that a simple and convincing scheme lias ,yet been 
produced. Even the appearance and distribution 
of the slip bands themselves are still imperfectly 
understood. The authors put forward a picture 
which is a combination of the Becker-Orowan 
theory, constructed to explain the dependence of 
the rate of flow on stress and temperature, and 
the Taylor theory, constructed to explain harden- 
ing. This is attractively presented and seems 
promising. 

In the last chapter, H, J. Jordan deals with a 
subject unfamiliar to most phj^sicists and chemists, 
namely, the mechanical properties of muscles. He 
distinguishes between the mainly elastic type of 
muscle, of which striated muscle is the general 

of Vienna, recently described to me some very striking 
Sds aireSSn which constitutes a great advance in 
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example, and tlie mainly , plastic type, exemplified 
by the smooth muscles of hollow organs, strips of 
the cutis of holothurians being, apparently, the most 
convenient example for experiment. Various 
models, made up of elastic and plastic elements, 
effectively in series or in parallel, are discussed. 
Needless to say, the phenomena are extremely 
complicated and their interpretation difficult. 

Although the book is written in English by 
Dutchmen, there are very few foreign turns of 
phrase, and none such as to render the sense in 
doubt. The general style is particularly lucid. 


Botanical 

International Rules of Botanical Nomenclature^ 
adopted by the International Botanical Congresses 
of Vienna, 1905, and Brussels, 1910, revised by the 
International Botanical Congress of Cambridge, 
1930. Compiled by the Editorial Committee for 
Nomenclature from the Report of the Subsection 
of Nomenclature prepared by John Briquet. 
(Regies internationales de la Nomenclature bo- 
tanique) (Internationale Regeln der botanischen 
Nomenclatur.) Dritte Aiisgabe. Pp. xi-hl52. 
(Jena : Gustav Fischer, 1935.) 7 gold marks. 

T> OTANISTS who are interested in precision in 
^ nomenclature have awaited with some im- 
patience the publication of the new edition of the 
‘Tnternational Rules of Botanical Nomenclature'’ 
which would embody the results of the delibera- 
tions of the International Botanical Congress at 
Cambridge in 1930. 

Precise botanical nomenclature originated in the 
“Lois de la Nomenclature botanique” drawn up 
by Alphonse de Candolle and adopted after 
discussion by the Paris Congress of 1867. Though 
the laws’ were widely accepted, differences of 
interpretation and usage rendered increasingly 
imperative in the course of years a revision and 
amendment. Such revision was the chief work of 
the Vienna Congress in 1905, completed at Brussels 
in 1910. In the meantime, however, an influential 
section of American botanists had promulgated a 
“Code of Rules” which, while based on the de Can- 
dollean laws, differed in some essential points from 
the Vienna rules, and this Code had been adopted 
by a proportion of American workers. The aim 
of the Cambridge Congress was if possible to unify 
procedure, and to clarify and, where necessary, 
amend the rules in the light of experience gained 
in the intervening twenty-five years. The dis- 
cussions were marked by a general desire to come 
to agreement oh the various points at issue. 
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The work, especially the part of it due to J. M. 
Burgers, alone and in collaboration with W. G. 
Burgers, is informed by a clear and critical spirit, 
and can without exaggeration be said to be in- 
dispensable to all workers in the subject. In the 
preface the prospect is held out of a second report, 
dealing in particular with problems of flow in 
colloidal structures. We trust that the reception 
of the report now before us will encourage the 
Committee to set about this task forthwith, and 
then to provide an index which will include the 
present volume. E. N. da C. A. 


The burden of the work of preparation for the 
discussions at the Congresses and the editing of 
the results, since 1900, had fallen on Dr. John 
Briquet of Geneva, nominated rapporteur general^ 
but his regrettable death in 1931 occurred before 
he had drafted the new edition of the rules. It 
devolved, therefore, on the remaining members of 
the editorial committee (Prof. H. Harms, Prof. AL 
Mangin, and Dr. A. B. Rendle) to prepare the 
revised edition from Dr. Briquet’s report of the 
discussions published in the general report of the 
Congress (1931) and from notes taken at the 
Congress b^^ the recorders. As certain '^proposals’ 
presented to the Congress by a group of British 
botanists were the basis of many of the alterations 
introduced into the rules, the ffist draft was pre- 
pared by the English member of the Committee 
in consultation with some of the British botanists. 
This formed the basis of discussion by the Com- 
mittee, and is followed in the volume by the French 
and German translations by Prof. Hochreutiner 
{vice Prof. Mangin) and Prof. Harms respectively. 
Prof. Harms, as vice-rapporteur, acted as general 
editor. 

Generally speaking, the alterations in the new 
edition are framed to render the rales more 
precise and easier of application. One result has 
been a sub-division of some of the rules, which 
now number twenty-four as compared with fifty- 
eight in the earlier edition. Greater precision is 
given to the conservation of names of certain 
genera to avoid disadvantageous changes by strict 
application of laws of priority ; the nomenclature 
of hybrids and half-breeds is rendered more 
explicit ; also the rules governing valid and 
effective publication, and those determining the 
selection of names when groups are divided, 
remodelled, transferred or united. An important 
addition is the insistence on nomenclature types 
as determining the names of taxonomic groups — 
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the type is that . element of a group with which 
the name of the group is permanently associated. 
All alteration, the effect of which had not been^ 
adequately appreciated, was introduced into the 
rule dealing with homonyms. A saving clause was 
an addition to the inal rule by which niodifi- 
cations accepted at one Congress remain on trial 
until the next, at which the 3 rwill receive sanction 
unless undesirable consequences show need for 
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further amendment or rejection. A supplement 
provides a list of proposed additions to the names 
of genera to be conserved and also lists of standard 
species typifying such genera. 

The volume as published by Messrs. Fischer 
conforms in size ■ and character of text with the 
two previous editions em,anatmg respectively from 
the Vienna and Brussels Congresses of 1905 and 
1910. 


Epidemics and Crowd-Diseases 


Epidemics and Crowd- Diseases : 
an Introduction to the Study of Epidemiology^ 
By Prof. Major Greenwood. Pp. 409. (London : 
Williams and Norgate, Ltd., 1935.) 21s. net. 

T he value of a scientific treatise lies not so 
much in the information which it imparts as 
in the inspiration which the reader derives from it 
to inquire further into the matters with which it 
deals. We have read ‘Introductions to the study 
of’' subjects, which left the impression that nothing 
remained worth inquiring into, and even destroyed 
all desire for such exercises. In his work on 
‘‘Epidemics and Crowd-Diseases”— -which will 
become a classic — Prof. Greenwood, far from doing 
this, introduces his readers to the study of epidemio- 
logy in such charming fashion that, as the tale 
unfolds, each chapter seems to end on a note of 
lively interrogation. 

The volume is divided into two parts, general 
principles and methods, and special illustrations. 
The first four chapters, dealing with the history 
of epidemiology^ from Hippocrates and Galen 
through Graunt and Farr to the present time, and 
two chapters in the second part dealing with Jenner 
and Creighton, provide continuous entertainment 
as well as instruction, this being due to their literary 
style rather than theiiv subject matter. The 
chapters on experimental epidemiology, artificial 
immunisation, nutrition, and the influence of 
occupation and of psychological factors upon 
crowd-diseases, are masterly essays, all too brief, 
on our knowledge of these matters. The special 
illustrations chosen are the typhoid group, cholera, 
typhus, measles, diphtheria, scarlet fever, small- 
pox, plague, epidemic diseases of the central 
nervous system, influenza, venereal diseases, 
tuberculosis and cancer. It is impossible to do 
more than enumerate these chapters, each of 
exceptional interest and critical value. A wealth 
of satire, not overdone and certainly salutary in*" 
its effects, pervades these chapters, as 
whole work, and adds pleasure to 


The greatest living exponent of the application 
of the statistical method to epidemiology might 
be pardoned if he exaggerated the services which 
statistical research has rendered to the progress 
of medical kiiowiedge ; but Prof. Greenwood might 
rather be accused of under-estimating the achieve- 
ments of statistical epidemiology^ and of undue 
pessimism as to the possibilities of such research 
in the future. In the opening chapter, for example, 
he tells us that so far as epidemics of catarrhal 
disease, common colds and pneumonias are con- 
cerned, we know scarcely^ any^ more than Hippo- 
crates did about their general etiology. Again, 
in his account of “The Age of Pasteur and Galton”, 
he asks whether the new statistical calculus has 
yet solved any of the age-old problems of secular 
variation, change of ty^pe or method of spread of 
infectious diseases ; and having answered this with 
an emphatic negative, passes to the depressing 
conclusions that “we do not know enough 
of the elements of the subject to be fit to ask 
questions” of Dame Nature, and “at present, 
with all our knowledge of detail, we shall not 
reach the general laws’ which Sydenham failed 
to discover”. 

' It is difficult, for us in this anatytical period to 
‘see the wood for trees’ sometimes. Our knowledge 
of the individual factors which combine to make 
the general etiology of crowd- diseases so complex 
becomes every^ year more complete, and when 
analysis has proceeded far enough — a tedious 
process seeming to our foreshortened vision to lead 
us farther from the solution of the general problems 
rather than nearer— the time will come when to 
some fresh mind with a genius for synthesis the 
fitting together of the carefully sorted pieces will 
amazingly simple. Perhaps the first steps 
in this synthesis are not so far away as Prof. 
Greenwood thinks ; without doubt they will be 
brought nearer by the inspirations derived from 
the publication of such a work as this. 


P. Stocks. 
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Discoveries: 

Unrolling the Map : the Story of Exploration 
By Leonard Outhwaite. Pp. xiv 4-351. (London : 
Constable and Co. j Ltd., 1935.) Ws. net, 

TPHE appearance of yet. another history of 
* exploration may be taken to indicate a 
popular demand for such works and, if one may 
judge from some of his remarks, Mr. Outhwaite 
wites primarily for the general reader. He disarms 
criticism by confessing that he does not ‘pretend 
to refinement in historical scholarship” and 
generously acknowledges help both from dis- 
tinguished scholars and from previously published 
works. As he frankly admits, there is little 
originality in his book. Its facts are in the main 
accurate, but he seems to have found the limita- 
tions of space very hampering, and many parts of 
the later chapters are little more than notes on 
explorers grouped under a general heading, such 
as ''Others in Africa”. This limitation has other 
curious results, such as the inclusion of all the 
work of the Duke of the Abruzzi in the chapter on 
the Arctic, and the relegation of “mountain 
explorers” to an appendix to that chapter. These 
are perhaps mere faults of arrangement. 

There are, however, two serious criticisms to 
make of this w^ork. Its title suggests a progressive 
development of the knowledge of the world which 
is not in accordance with facts. Until quite recent 
times, there were too many 'secret’ discoveries 
and too many national or personal jealousies to 
make it possible for anyone to say how much of 
the world was known at any one time. Mr, 
Outhwaite may know now — but explorers, like,, 
say, Columbus on his fourth voyage, would have 
given a good deal to see a map of the world as it 
was known to their contemporaries. 


Old and New 

Mr. Outhwaite further attempts to illustrate his 
ideas with a series of maps. It is not quite clear 
what these maps are intended to show, but if the 
general statement in the introduction is applicable 
to all maps then there are many serious errors in 
the book. On many of them the whole of New- 
foundland is shown as 'known’, whereas in fact 
inland journeys were practically unknown until 
relatively recent times. There is mnch more of the 
world 'known’ in 1490 than there is when Vasco 
da Gama made his voyage to India. In some of 
the maps showing the exploration of Africa in the 
nineteenth century there are similar errors. In 
short, the map does not unroll itself in quite the way 
Mr. Outhwaite intended, and when, as sometimes 
happens, his owm statements do not agree with the 
maps, the reader is left in confusion. Nor is he 
helped in his search for a solution by the biblio- 
graphy, which in the main consists of “a few 
volumes that will tempt the fireside explorer”. 
Some at least of the distinguished authors quoted 
would perhaps be a little suspicious of such com- 
fortable popularity. 

It has been necessary to criticise Mr. Outhwaite’s 
book partly because the publishers claim that it 
will be welcome to “students in need of a work of 
reference”. It will, in fact, give them little help. 
On the other hand, the “schoolboy eager for one 
of the greatest true stories of adventure” and the 
“general reader” will find it, despite its awkward 
format, interesting, readable, and, np to a point, 
instructive. Even the student may study with 
profit the admirable drawings of ships, contributed 
by Mr. Gordon Grant, which combine art and 
scholarship in a manner which is much to be 
commended. j L. B. 


Ornamental Shrubs and Trees : their Selection and 
Pruning 

By Arthur J. Sweet. Edited by Walter P. Wright. 
Pp. xiii4-64. (London and Toronto: J. M. Dent 
and Sons, Ltd., 1935.) 5s. net. 

Ow^XEES of gardens, large and small, will find this 
book very useful, for many people fail to get the 
best results from their shrubs and trees owing to 
their indifferent knowledge of pruning. Ail orna- 
mental shrubs and trees do not need annual pruning ; 
some give better results without it, others require 
an annual light thinning out of the older wood, 
and some respond most satisfactorily when the 
flowering branches are cut back each year after the 


flow?'ers are over and entirely new wood is relied 
upon for future flowers. Moreover, some shrubs and 
trees can be pruned when they are dormant in late 
autumn or winter, but if the same treatment were 
given to others the flowering wood for the following 
season would be cut out ; that is wLy the autumnal 
clean up of gardens should not be made the time 
for the annual pruning of shrubs and trees. 

In the book under notice all the little peculiarities 
of different shrubs, regarding px^ming, are dealt with, 
and by the aid of descriptive lists and diagrams it 
need not be difficult for the most casual amateur to 
find out the proper time and most approved method 
for pruning his shrubs and trees. 
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Theoretische Grundlagen der organischen Chemie 

Von Prof. Walter Huckel. Band 2. Zweite Aiifiage. 
'Pp. viii + 338.' (Leipzig: Akademisch© Verlags- 
gesellschaft m.b.H., 1935.) 15.60 gold marks. 

VoL. 1 of the second edition of Prof. W. Hiickers 
work was recently reviewed (Nature, March 9, 1935, 
p. 384) ; voL 2, divided into two main sections, 
contains a not inconsiderable amount of new material 
and there are certain changes in the presentation of 
.the subject. 

The first section (Book 3) on ‘‘Constitution and 
Physical Properties” contains the larger proportion 
of the new material iiiclnded in the volume. This 
new material deals with dipole moment and with 
colloid problems in organic chemistiy which, apart 
from the polysaccharides, are chiefly concerned at 
the present time with polymerisation of unsatmated 
simple compounds to products of high molecular 
weight. The author has purposely omitted to include 
the consideration of the physical basis of optical 
activity, a subject in which so much original work 
is being carried out particularly in England and 
in Germany at the present time. 

Book 4 is concerned with various aspects of “Con- 
stitution and Velocity of Reaction” treated largely 
from the kinetic point of view. In this, not very 
much new matter is included, although there has 
been a rapid increase in our knowledge, particularly of 
the mode of reaction of simple organic molecules in the 
gaseous phase, since the publication of the first edition. 

There is no doubt that HiickeFs “Theoretical 
Principles” is a most stimulating work, in spite of 
the necessary restrictions which the author evidently 
feels it desirable to impose in a work of this kind ; 
in his Aushlicht after referring to the work of Heisen- 
berg and Sclirodiiiger, the author indicates the import- 
ance of the application of cpiantum mechanics to the 
organic chemistry of the immediate future. 

C. S. G. 

An Introduction to Experimental Embryology 
By Br. G-. R. de Beer. Second edition. Pp. xii-f 148. 
(Oxford : Clarendon Press ; London : Oxford Univer- 
sity Press, 1934.) Is. Qd, net. 

The appearance of a second edition of de Beer’s 
“Introduction to Experimental Embryology” is 
evidence of its well-deserved popularity. The book 
deals with the whole subject of modern research 
into the form changes of animals. The field is so 
wide and the subjects touched on so varied, that 
perforce a very large number of experimental facts 
have to be included. It is Dr. de Beer’s particular 
merit to have provided an exposition which is at 
once perfectly clear as to the actual data and also 
never loses sight of the main principles involved. 

The achievement is the more remarkable as in point 
of fact there is no generally recognised set of principles 
extant which can be applied over the whole field. 
The author has had to select boldly, from the con- 
flicting hypotheses which are available, one main 
thesis to -which he can refer his experimental data. 
Dr. de Beer chooses the axial gradient theory, which 
has the somewkat dubious advantage of being so 


flexible that it can be more w^idely applied than many 
of the more specialised theories. Apart from any 
consideration of its ultimate scientific worth, however, 
it fulfils very well the function it is called upon to 
play in this book— the function of providing a 
connecting thread on which the data of experimental 
embryology can be strung together to make an' 
interesting and not too mysterious story for beginners. 
If the vagueness which still attaches to the theory 
stimulates the' reader to try to make precise in his 
own mind some of the questions which are raised, 
that too will have been not without its usefulness. 

A Bibliography of Two Oxford Physiologists : 
Richard Lower 1631-1691, John Mayow 1643-1679. 
By Prof, Johii F. Fulton. Pp. 62 -f 7 plates. (Oxford : 
Printed at the University Press, 1935.) n.p. 

This work is a reprint from the Proceedmgs of the 
Oxford Bibliographical Society and Papers (4, 1 ; 1935). 
Prof. Fulton states that he has chosen this subject 
owing to the recent interest caused by Dr. K. J. 
Franklin’s studies on Lower and Prof. T. S. Patter- 
son’s critical discussion of Mayow’s w-ork. In a 
short introduction to Lower’s bibliography, Dr. 
Franklin adds some supplementary matter to his 
previous studies, and maintains that the pre-eminent 
position occupied by Oxford in scientific achieve- 
ment during the seventeenth century wtts dii€i among 
others to Lower, who was alike great as an anatomist, 
physiologist and medical practitioner. Dr. Fulton 
himself has an equally high ojiinion of Lower, wdiom 
he regards as the foremost English physiologist of the 
seventeenth century after Harvey. On the other 
hand, he agrees with Prof. Patterson that Mayow 
has been credited with many things which had been 
definitely mentioned by other people, though he 
emphasises the fact that Mayow was the second 
English writer after Glisson to publish a treatise on 
rickets with novel and praiseworthy suggestions 
concerning ortliopiedic treatment. 

The bibliographies of the two physiologists are 
each divided into three sections devoted respectivel\^ 
to their separate woiks, of wliich fa,c?similes of the 
title pages are inserted, coiitribiitions to otlier works, 
especially the Philosophical Transactions, and bio- 
graphy and criticism. 

La Tchecoslovaqtiie t etude economique 
Par Prof. Andre Tibal. (Collection ArniEind Colin : 
Section de geographie. No. 183.) Pp. 224. (Paris : 
Armand Colin, 1935.) 10.50 francs. 

Proe. Tibal’s economic survey of Czechoslovakia is 
mainly conceimed with agriculture and the country’s 
industries, but reference is incidentally made to 
educational, cultural and scientific matters. The book 
is most noteworthy for its account of the influence 
of the world economic crisis upon national life, and 
the methods that are being pursued to overcome the 
general stagnation. It is significant that the industrial 
and political leaders have sought the aid of men of 
science and have adopted some of their suggestions 
in attempts to surmount their difficulties. They ai'e 
already meeting with a measure of success. 



— iiinii>k3XU'nt,.-to. .“Nalnm 
November 2, 1935 NATURE 



Solar Magnetism 

By Dr* George E* Hale^ For* Mem* R*S*;^ Mount Wilson Observatory^ 

Pasadena^ California 


recent celebration of Prof. Zeeman’s 
^ seventieth birthday offers a favourable 
opportunity to describe current applications of 
his powerful method of research to the study of 
solar magnetism. Our latest rovsults include the 
completion of the first observed 23 -year magnetic 
cycle of sunspots and the conclusion of a long 
investigation of the sun’s general magnetic field, 
made for the purpose of checking beyond question 
the original measurements begun in 1912. 


Zeeman Effect in Sunspots 

As explained eleven years ago in NatueeS I 
was led in 1908 to the discovery of magnetic fields 
in sunspots by a hypothesis based upon the results 
of two series of studies, begun at the Kenwood 
Observatory^ in 1890, and continued at the Yerkes 
and Mount Wilson Observatories. The first of 
these related to the nature of various phenomena 
of the solar atmosphere revealed by spectrographs 
and spectroheliographs. The hydrogen flocculi, as 
first shown by the Ha line at Mount Wilson in 
1908, indicated the existence of immense vortices 
surrounding sunspots, and suggested that electric- 
ally charged particles might be whirled within the 
spots in such a way as to produce appreciable 
electric currents. Such currents would set up 
magnetic fields, possibly of sufficient strength to 
be detected by a powerful spectroscope. Zeeman 
had shown how the spectrum lines of luminous 
metallic vapours between the poles of a magnet 
are widened or split into several components, 
polarised in distinctive ways. Meanwhile our 
studies of sunspot spectra, supplementing those 
made with less powerful spectrographs by Young, 
had reached a point where many lines on our 
photographs were not only widened but also separ- 
ated into apparent doublets or triplets. These had 
previously been regarded as reversed lines, due to 
the superposition of two vaporous layers of dif- 
ferent temperature and density. Such reversals 
actually exist in certain cases, notably in the lines 
of hydrogen and calcium. Thus, the true under- 
standing of the sunspot spectrum had been 
obscured. 

In the hope of disentangling the question, a new 
attack on sunspots was begun. Aided by the 60- 
foot tower telescope on Mount Wilson, equipped 


with a 30-foot grating spectrograph and suitable 
polariscopic apparatus, it was easy to test my 
hypothesis. The presence of magnetic fields was 
readily established in all the sunspots observed, 
and the polariscopic phenomena of the sunspot 
lines, varying as the solar rotation changed the 
angle between the lines of force and the line of 
sight, was quickly found to harmonise with 
Zeeman’s laboratory results on the spectra of 
vapours. My solar work was greatly facilitated 
by experiments made in our own laboratory by 
King, provided with a Du Bois magnet and all 
the essential equipment. 


Magnetic Polarity of Sunspots 

The sunspot spectrum contains many thousands 
of lines, and its complete investigation is an 
extensive task. After a sufficient number of these 
lines had been examined in order to establish the 
existence, strength and general character of the 
magnetic fields, another phase of the problem was 
attacked. 

Speaking broadly, sunspots in the northern 
hemisphere of the sun were found to be opposite 
in polarity to those in the southern hemisphere* 
But occasional apparent exceptions indicated the 
need for a more careful analysis. The earliest 
drawings of sunspots, made by Galileo and 
Scheiner, suggest their complex character. They 
often appear at fii’st as single spots, hut soon 
develop into groups, frequently containing many 
components, large and small. No observer could 
fail to detect, however, a remarkable tendency of 
spots to occur in pairs, consisting of large spots 
with small companions, or of two groups of small 
spots. Here was an interesting chance for polarity 
tests, which showed that such pairs are almost 
invariably bipolar: that is, they consist of two 
spots or groups having opposite magnetic poles. 
The smaller spots that frequently cluster about 
the preceding (western) and following (eastern) 
major spots usually agree in polarity with the 
larger spots they accompany, though this is not 
an invariable rule. 

From such characteristics a scheme of magnetic 
classification developed, which has been used ever 
since on Mount Wilson in recording the magnetic 
phenomena of thousands of spots examined with 
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the 150-foot tower telescope and the 75-foot 
spectrograph. This long task, in which Nicholson, 
Ellerman, Joy and many others have taken part, 
has now covered more than two of the well-known 
sunspot cycles of approximately eleven years 
duration. 

. Law OF SuNSPOT^ Polarity 

It is well known that the first spots of each of these 
11 -year frequency cycles break out in comparatively 
high latitudes some time before the last of the 
spots of the previous cycle disappear near the 
equator. From 1908, the spots of the then existing 
cycle continued to show the same polarity, op- 
posite in the two hemispheres, while slowly 
decreasing in mean latitude. Not long before the 
minimum of solar activity in 1912, the forerunners 
of the next 11 -year cycle began to appear. To 


ninety-seven per cent of consistent results, how- 
ever, obviously point toward some general solution, 
applicable to the sun and countless other stars, 
but still remaining in the form of the empirical 

law illustrated in Fig. 1. 


General Magnetic Field of the Sun 

Soon after the detection of strong magnetic 
fields in sunspots, I began to wonder whether the 
sun as a whole might possess a general magnetic 
field. There was no very promising theoretical 
ground- for such speculation, but. the magnetic 
held of the earth, with poles not far removed from 
the poles ■ of rotation, was at least suggestive. 
Schuster had queried in 1891 : 'Ts evei\y rotating 
body a magnet V and the structure of the solar 
corona resembles that of a magnetic iield^L Thus 



Pm. 1. Law of sunspot polarity. The curves represent the approximate variation in mean 
latitude and the corresponding magnetic iDolarities of sunspot groups observed at Mount Wilson 
from June 1908 until January 1935. The preceding spot is shown on the right. 


our surprise, their polarity was opposite to that while it was a far cry from the solid earth to the 
of the spots of the preceding cycle. Moreover, the vaporous sun, it seemed worth while to undertake 
succeeding spots of the new cycle, which over- a trial. 

lapped for a time the remnants of the old cycle in The first attempts, made with the 60-foot tower 
lower latitudes, retained the same reversed telescope, were fruitless. In 1912, with the corn- 
polarities for approximately eleven years. Then pfetion of the 150-foot toAver telescope and 75-foot 
another frequency cycle commenced, with another spectrograph, a better opportunity offered itself, 
reversal of polarity. Thus the complete magnetic Obviously no such widening and complete .splitting 
cycle, bringing back spots of the same polarity as of lines as had been found in sunspots exi.sted in 
tho.se first observed, occupies some twenty-two or regions away from spots. But by using a purely 
twenty-three years, and comprises two frequency differential method, comprising a compound 
cycles. The northern and southern hemispheres quarter-wave plate overlying a long Nicol prism 
represent this novel effect with opposite signs, on the slit, it seemed barely possible that minute 
The diagram shown in Mg. 1 summarises the magnetic displacements of suitable lines might be 
changes of latitudes and polarities during the detected by measurements on successive strips, 
period 1908-35. Assuming the magnetic poles of the .sun to corre- 

^ A more detailed examination of the observa- spond with the poles of rotation, and mounting 
tions, many of which have been published in the the quarter-wave strips with their principal sec- 
Astrophysical Journal and the Publications of the. tions alternately at angles of 4-45^ and — 45~ with 
Astrommical Society of the Pacific, would suffice to the slit of the spectrograph, the displacements on 
show that occasional exceptional phenomena com- 
plicate the explanation of these changes. About 4 * ^ statement no attempt is imde to 

® other speculations and theories. 
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odd and even strips should attain maximum values 
on the central meridian at about 45° north and 
south latitude, and decrease to zero at the poles 
and equator. 

In the search for such minute displacements, 
every precaution was taken to obviate any possible 
bias on the part of the measurers. Thus the 
quarter -wave plates were frequently inverted, and 
the measurer was never allowed to know in 
advance in which position they stood, nor the 
hemisphere or latitude of the photographs under 
■measurement. 

Great difficulties attended this investigation, 
which was continued for several years. Many 
members of the Mount Wilson staff joined me in 
the task, including Seares, Anderson, Ellerman 
and van Maanen, together with Miss Lasby, Miss 
Richmond and Miss Felker, while check measures 
and tests were made by Adams, Babeock and 
others. Several different types of measuring 
machines were employed, and every possible 
means of avoiding personal or instrumental errors 
was adopted. The results, fully described in a 
series of papers in the Astrophysical Journal, 
seemed to leave no room for doubt regarding the 
existence, polarity and approximate strength of a 
weak general magnetic field of the sun, having 
poles lying within a few degrees of the sun’s poles 
of rotation. 

The fact remains, as pointed out in these 
papers, that some of the many measurers engaged 
in the work could not detect the general field, 
though the results of all those who succeeded 
were in agreement regarding its polarity and 
order of magnitude. The difficulties of measure- 
ment can be appreciated only by those who 
have endeavoured to detect such minute dis- 
placements of lines, rendered broad and diffuse 
by the great dispersion employed. The observed 
displacements ranged from zero near the equator 
and poles to maximum values of 0*001 A. at 
mid-latitudes. 

Several years ago I renewed this investigation 
with the coelostat telescope (equivalent focal length 
150 feet) and the 75-foot spectrograph of my solar 
laboratory in Pasadena. Having made a new series 
of photographs of the same dispersion as those 
previously taken on Mount Wilson, I endeavoured 
to measure them by several different instruments, 
including a Zeiss microphotometer and a tipping 
plate micrometer of the form used in our earlier 
work. The results showed little, if any, general 
magnetic field, and finally I thought it advisable 
to undertake new check measures of the plates 
made more than twenty years ago on Mount 
Wilson. More difficulties were encountered, 
and most of the experienced measurers who 
had overcome them before were no longer 
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available. However, others kindly enlisted, and 
a study lasting four years has at last yielded 
a sufficient number of independent confirma- 
tions to satisfy us of the validity of our former 
conclusions. 

As before, some of the measurers have been 
unable to detect the general magnetic field shown 
by our old plates. On the contrar^^, Br. John 
Strong with an improved Zeiss mierophotometer, 
used visually, and Br. R. M. Langer with the 
original tipping plate micrometer, have fouiid 
systematic average displacements of the same 
sign, Mr. J. Evershed, who very kindly v^ohiii- 
teered to assist, obtained excellent confirmatory 
measures of our original plates at his observatory 
in England, using his own admirable method of 
measurement. Within the last few weeks [date of 
communication, September 14, 1935], Br. Langer 
has obtained two more unmistakable confirmations 
with the aid of a new type of combined measuring, 
recording and computing machine, built in my 
laboratory after a design due chiefly to himself. 
The chief advantages of this machine are its 
speed of operation, permitting a very large 
number of measures to be made in a short time, 
and its complete freedom from any possibility 
of bias. 

Taken altogether, the evidence is overwhelm- 
ingly in favour of the existence, polarity 
and order of magnitude of the general mag- 
netic field of the sun given in our original 
papers. There is thus far no evidence of change 
of polarity at sunspot minima. As for any 
possible changes of intensity, every single deter- 
mination is necessarily based upon thousands 
of measures, and hence represents mean values 
for many points on the sun. Thus much time 
may elapse before the question of variability can 
be settled. 

The striking magnetic phenomena of sunspots, 
and the evidence we have offered that the entire 
sun is a magnet, would seem to have important 
bearings on the problems of terrestrial magnetism 
and the fundamental nature of magnetism itself. 
It is difficult to avoid the belief that the strong 
magnetic fields of the spots, and the much weaker 
general magnetic fields of the sun and the earth, 
arise from the same general cause, namely, the 
rotation of bodies carrying electrically charged 
particles. Many different hypotheses based upon 
this view have been tested, but there is much room 
for further work. While this will naturally deal at 
first with the simplest general assumptions, a 
detailed study of such anomalous phenomena as 
are presented by about three per cent of all sun- 
spots should not be overlooked. 

_ ^ “Smi-spots as Magnets and tlie Periodic lieversal of their 
Polarity’*, XaTURE, 113, 105, Jan. 19, 1924. 
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The Schools and Pre-Medical Studies 


¥N' Nature of July 20, 1935 (136, 90), appeared 
A ail article upon the recent report on the medical 
ciirriciilum*^ dealing with the report from the point 
of Yiew of clinical studies, but making no reference 
to the pre-medical studies and their relation to the 
work carried on in public and other secondary 
schools. The present article, which deals with this 
section of the report, is intended to be supple- 
mentary to that preYiously published. 

Tlie third section of the report deals with the 
pre-medical studies and may be briefly summarised 
as follows : 

1 . The period of pre-medical studies is spent with 
increasing frecpiency at school and only too often 
general education is stopped at too early an age 
in order to permit specialisation in science for 
passing the pre- medical examination. 

2. In some cases, this has resulted in the forma- 
tion of small groups working solely for this object, 
and thus segregated some, not only from the rest 
of the school, but even from other hoys studying 
'■science, 

3. The early specialisation is undesirable and 
could be avoided if a reasonable proportion of 
time was spent on science throughout the school 
■period. 

4. Greater use should be made of the Higher 
>School Certificate examinations as a means of 
obtaining exemption from the First M.B. exam- 
ination. 

5. A common syllabus in chemistry, physics and 
biology is desirable for ail First M.B. examinations, 
and suggestions for such a Ksyllabus are given in 
the appendix to the report. 

6. To ensure sufficient time for general education, 
and to avoid too early specialisation, medical 
studies proper, that is, anatomy and physiol- 
ogy, should not be begun before the age of 
eighteen. 


It appears desirable to examine these criticisms 
and the suggestions, and to do so it is necessary 
to review briefly the work carried on in public 
and other secondary schools at the present 
time. 


In the majority of schools, the work of the pupil 
is directed to attaining the standard of a School 
Certificate examination at the age of 15-16 years, 
and up to this stage in most schools there is little 


or no specialisation, each pupil commonly offering 
English, at lehst one other language, elementary 

* Beport of the ConfoAcnce of Representatives nominated bv the 
universities of Oxford, OaivAbridge and London, the R.oyal College of 
of London, the ItPyal College of Surgeons of England, and 
society oi Apothecaries Vf London, on the Medical Curriculum, 
■tp. 31 + 84. (London; Uni v^^'sity of London, 1935.) Is. 


mathematics, and from two (miiiinium) to five 
(maximum) additional subjects, usually including 
some science subjects. 

A large number of pupils leave school when they 
have passed the School 'Certificate examiimtioii, 
but those intending to study medicine stay for 
an additional one or two years, and naturally their 
academic interests are centred mainly on their first 
professional examination. If these candidates have 
offered chemistry and physics (and possibly 
biology) for the School Certificate examination, 
and assuming they are about 16 years of age, 
it should be a matter of comparative ease for 
them to reach the standard of the First M.B. 
examination at the end of a further two years 
work without any intensive preparation, and the 
formation of special M.B. classes appears quite 
unnecessary. 

Unfortunately, there arc^ fre((uenti\^ complica- 
tions so far as individual |)upils are concerned. 
For some reason, it may be ill-liealtli, slower de- 
velopment, or failure to pass the School Certificate 
examination at an earlier attempt, a pupil may 
already have readied the age of 17 years before 
becoming a post- certificate student. The tendency 
then will be for him to endeavour to pass Ills First 
M.B. examination at the end of a further yeaUs 
work, a proceeding which must entail some in- 
tensive preparation and which probably segregates 
him to some extent from the rest of the science 
students. 

In large schools, there is often also the difficult 
problem of a boy, who, having spent liis time on 
the classical or modern side up to School Certificate 
stage, decides to study medicine. He has probably 
done little or no science, but is now transferred 
to the science side, and the problem becomes one 
for the science masters. To expect the boy to 
work with students of the science side who have 
already spent about three years working at science 
subjects is uimeasonabie, and therefore a special 
course of study has to be planned for Mm. Since 
this boy is endeavouring to pass in two years (or 
in extreme cases in one year) the same examination 
over which the preparation of the science side 
student has taken four or five years, the course 
of study is necessarily intensive, and demands all 
the time of the student, and even then the kiiow- 
■ ledge gained is in many cases superficial, and the 
. examination' is passed through the cultivation of a 
retentive memory rather than of scientific method. 
The general education of such a student must 
suffer, and if there is more than one pupil in such 
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an unhappy position, it is easy to see how special 
M.B. classes arise. ' 

As the report points out: all schoolboys 

and girls devoted a reasonable proportion of their 
time throughout the school period to the natural 
sciences there should be less need for a prolonged 
period of intensive preparation at the end of school 
; life^’’. , 

Putting on one side the special cases considered 
ill the preceding paragraphs, one may now inquire : 
What provision is made for the continuation of 
the general education of post School Certificate 
students ? Some specialisation is now inevitable, 
and as the report states ^^may not be undesirable”, 
for those remaining at school usually have some 
definite objective, either a professional examina- 
tion or a university scholarship, and the general 
work of these students is usually directed towards a 
Higher School Certificate examination. In this, a 
candidate is required to satisfy the examiners in 
a particular group of studies, for example, classical 
studies, modern studies, mathematics, or natural 
sciences, but, in addition, he has also to satisfy 
the examiners in at least one subsidiary subject 
which is quite outside the group in which he has 
specialised. This avoids, to some extent, undue 
specialisation, and it is probably in recognition of 
this fact that “the Conference would, however, 
approve of greater use being made of the Higher 
School Certificate Examinations as a means of 
obtaining exemption from the Examinations for 
the 1st M.B. or Basic Sciences”. 

Here again arise difficulties which could easily 
be removed. In some cases, a university will not 
recognise the possession of the Higher School 
Certificate of another university for exemption 
from the First M.B. examination. To take a 
definite illustration, a boy attending a school 
taking the Oxford and Cambridge Joint Board 
examinations can obtain' exemption from London 
Matriculation by a suitable School Certificate 
of the Joint Board, but finds that he has no means 
of gaining exemption from the First M.B. examina- 
tion at London by the Higher Certificate of the 
Joint Board, and his easiest course is to work for 
the First M.B. examination. There is no incentive 
for him to work at subjects other than the science 
subjects of the First M.B. and therefore his general 
education virtually ceases. If greater recognition 
was given by all universities to Higher School 
examinations for purposes of exemption from 
their own examinations, difficulties such as these 
could be avoided. 

The need for a common syllabus for all First 
M.B. examinations has long been apparent to 
teachers who have been faced with the prepara- 
tion of individual members of the same class for 
different First M.B. examinations. The difficulty 


may be made clearer by a consideration of the 
biological syllabuses of the First M.B. examina- 
tions of Cambridge and London. Since the intro- 
duction of the new syllabus in 1935 into the 
Cambridge examination, there is more in common 
than there was formerly. Thus in each syllabus 
the following types are mentioned : Amoeba, 
Monocystis, Parameoium, Lumbricus, Bcyllium, 
Baria, Lepus ; Bpirogyra, Pythium, Baccharomyces 
and Bacteria. Peculiar to London are Ohelia, 
Hcematococcus, malarial parasite amd the flower 
structure of Lilium and Pisum ; and to Cambridge : 
Ghlamydomonas, Protococcus, Polytoma, Pan- 
dorina, Eudorina, Volvox, Fucus, Hydra, cock- 
roach, and frog embryology. Truly, as is stated 
in the report, “the training would be more 
efficient if these differences, none of them great 
or important, could be removed”. 

Appendix A of the report presents a suggested 
common syllabus for the subjects of the First M.B. 
exammation. It may not be out of place at this 
point to pause and consider the proposed syllabuses. 
In the preparation of the report, the representa- 
tives consulted various authorities from medical 
schools, and also headmasters and representatives of 
the Science Masters’ Association ; and it may be 
assumed that pre-medical studies were fully 
discussed, and the syllabuses given in Appendix A 
are the outcome of those discussions . The standard 
of work outlined by the syllabuses appears to he 
roughly that of the present First M.B. examina- 
tions, that is, somewhat lower than that of the 
Higher School Certificate examination in the 
separate subjects. This is probably wise, for 
whilst it will allow a candidate who has offered 
science subjects in the School Certificate examina- 
tion to take his First M.B. examination with fair 
prospects of success at the end of a further year’s 
work (a benefit to the older post -School Certificate 
student already referred to), it will probably require 
two years’ careful work from a candidate who has 
previously done little or no science, unless he 
is "crammed’ for this particular examination, 
a deplorable event, but practically impossible 
to eradicate, since parents’ wishes must be 
respected. 

If the recommendation that medical studies 
proper should not be begmi before the age of 18 
years is carried into effect, then there will be little 
incentive for the post-Schooi Certificate student of 
16 years to take the First M.B. examination the 
following year, and he can continue the normal 
school course for a further two years and attain 
the somewhat higher standard required from 
Higher School Certificate candidates, providing 
his success will gain for him exemption from the 
First M.B. examination. The syllabuses will 
probably be well received by teachers, to whom the 
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adoption ■ of ilie syllabus by all authorities is of 
greater importance at the present moment than 
the details of the contents. 

It may be predicted, therefore, that the recom- 
mendations of the report so far as they are con- 
cerned^ with the pre-medical studies and the age 
for commencement : of medical studies proper will 
receive the enthusiastic support of teachers in 


Geology as a 

A t the Norwich meeting of the British 
Association, a discussion was held in 
Section G (Geology) on ''Geology in Schools’". It 
was certainly appropriate that this subject should 
be discussed during the year in which Prof. W. W. 
Watts is president of the Association, for during 
a period of more than thirty years he has repeatedly 
pressed the claims of geology as a school science 
subject, and his presidential address to Section C 
in 1903 dealt comprehensively with the functions 
of geology in education. For various reasons, little 
progress has been made with the introduction of 
the subject into schools, although in the meantime 
there has been a great extension of science teaching. 

The Norwich discussion may be summarised 
the more easily since it revealed a remarkable 
unanimity of opinion, practically all who spoke 
emphasising their agreement with the previous 
speakers. It was keenly felt that geology does not 
occupy the place to which it is entitled in the 
educational system, in schools, universities or in 
the wider field of adult education. Dr. A. K. Wells 
showed that the mimher* taking geology in the 
University of London General Schools Examina- 
tions has fallen almost to zero. On the other hand, 
many speakers emphasised the fact that geology 
proves one of the most attractive sciences when 
once a student is introduced to it. As Prof. Watts 
said : "there are many types of mind to whom 
this science appeals as no other one does” : it 
gives a new interest which frequently lasts beyond 
school days, and which gives meaning to every 
piece of country visited, an important fact in these 
days of wider travel. Prof. P. G. H. Boswell 
stressed the value of geology as a cultural subject, 
and quoted Mr. Ramsay MacDonald’s statement 
that "if any one of the sciences were selected as 
the key to all the other sciences-^as that which in 
its subject-matter and its history, the history of 
its evolution, enforces the true scientific method- 
geology might be selected as that science”. 

In the course of the discussion, many advantages 
of geology as a school subject were touched upon. 
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public and other secondary schools. If the recom- 
mendations are carried into effect, the complaints 
of undue specialisation and too low a standard 
of general education will largely disappear, and 
the medical students produced by the schools may 
be better fitted to "acquire that kind of culture 
which survives the forgetting of facts”. 

W. J. R. D. 


School Subject 

Among these the most important appears to be 
that geology is perhaps the very best training 
ground in the collection and co-ordination of 
observed facts. It was also emphasised that the 
equipment necessary for teaching (more abundant 
and more easily obtained now than at any time) 
is probably less expensive than in any other 
science. Many rural schools are situated in areas 
which can be described as natural laboratories, 
and it is preposterous that scholars do not learn 
' something of the meaning of these surroundings. 
On the other hand, Dr, H. D. Thomas referred to 
the valuable work in geology done in a London 
school, so that the teaching of the subject by no 
means needs to be confined to rural areas. Prof. 
A. Hubert Cox spoke of the excellent work now 
being done in some Welsh schools, and Mr. A. N. 
Thomas gave an account of the courses provided 
at Caerphilly. 

It was also pointed out that in several sciences 
taught ill schools the teaching has become in- 
creasingly dogmatic : even the experiments per- 
formed are "carefully designed to .eliminate all 
confusing and collateral elements”. At least some 
teachers of chemistry and physics consider that 
the elementary parts of those subjects must be 
mastered as quickly as possible, and that it is 
impossible for a student until he approaches the 
standard of an honours graduate to begin to assess 
for himself the real value of experimental evidence 
or, to develop his originality and critical ability. 
There is a real danger that a pupil finishing Ms 
science training in school may have acquired a vast ' 
body of scientific information, but . may have had 
little chance of developing that scientific outlook 
which is likely to make' him a more valuable 
member of most communities. In geology, on the 
other hand, it is stiU possible for a beginner to 
feel the excitement of making new discoveries ; a ^ 
fossil or a dip observation in a temporary section 
may be vitally important. , The ; co-ordination of 
such observed facts, and the examination of 
alternative hypotheses concerning which the 
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teacher is prepared to admit Ms own uncertainty, 
are all part of the training of the most elementary 
student. 

Other changes in school organisation in late 
years have, however, affected the question of what 
sciences ought to be taught. In the &st place, 
the great extension of the senior classes in element- 
ary schools has opened up a new field. The 
teachers in these schools, to a large extent freed 
from the tyranny of examinations, have oppor- 
tunities of devising courses in science on more 
original lines ; often limited by lack of laboratories 
and apparatus, the teaching of science must 
become even more dogmatic unless it is extended 
to include subjects such as geology in which the 
provision of simple equipment offers no difficulties : 
moreover, as Prof. Watts emphasised, it is possible 
to do a considerable amount of geology without 
any special knowledge of other sciences. 

In the secondary schools the position presents 
greater difficulties. The teaching is frequently 
dominated by examinations ; the needs of the 
small proportion of pupils who may eventually 
proceed to the university to a large extent deter- 
mine the subjects chosen ; the curriculum is 
already crowded, at least so far as the School 
Certificate stage. But many educationists feel that 
all is not well with science teaching at this stage 
and that the tendency to early specialisation im- 
poses serious limitations on the teacher. Recently 
the panel of investigators appointed by the 
Secondary Schools Examinations Council con- 
cluded that ''at present the practice is to confine 
Science work too narrowly and this practice is 
encouraged by our examination system”. They 
believe that "there is a general body of know- 
ledge . . . which ought to be known both by the 
ordinary citizen and by those who may ultimately 
specialise” in some narrower field, and recommend 
the Institution of a course in elementary or general 
science to be made obligatory for practically all 
candidates desiring a pass in science at the School 
Certificate examination. The scheme now pro- 
posed involves some physics, chemistry and 
biology ; in the course of the discussion at Norwich 
the view was very strongly expressed that 
some geology should be included in this general 
course. 

The difficulty, already widely discussed, of 
maldng a homogeneous subject out of this new 
group would not necessarily be made greater by 
the inclusion of geology. For geology occupies a 
central position among the sciences, having close 
contact with all, and it was suggested that the 
geology would help to synthesise the scheme. In 
many cases it would form a suitable basis for the 
study both of science and of the external world. 
In this connexion, Prof. H. H. Swinnerton referred 


to a Nottingham school where a course in local 
geology and biology forms the starting point of 
all science work. 

Several speakers felt that the introduction of 
geology as a separate subject after the School 
Certificate stage, for Higher School Certificate 
pupils, was highly desirable. The higher work done 
in school represents for some pupils the last stage 
of organised study, for others it forms the basis 
of subsequent university work ; but for both these 
groups the inclusion of additional science subjects 
in the curriculum of most schools is greatly to be 
desired. Usually not more than tliree subjects are 
studied to this higher stage, and often in smaller 
schools no more than that number of science 
subjects is available: the pupil’s choice at best 
is limited, and he may be excluded from any course 
in 'science’ because, for example, of a distaste for 
physics or mathematics. For those who are not 
likely to proceed to university work in science, the 
advantages of a scheme which includes geology 
will be apparent from the remarks already 
summarised. 

It was pointed out that the case of the student 
who intends to go to a university to read science 
calls for still more consideration, for the position 
has been greatly altered by the growth of the 
Higher Certificate courses. In most universities 
satisfactory school work at the higher stage gives 
exemption from first year university courses. But 
whereas in the past a matriculated student going 
to the university had to choose (usually) four 
science subjects from a list of seven or eight, 
which mostly involved taking up at least one 
subject which he had not studied at school, the 
present student has already made his narrower 
choice at school. There is a probability, therefore, 
that students who may have marked abilities in 
sciences not taught at school may never discover 
that bent, and may indeed be deterred from read- 
ing science at all. The effect of these conditions 
on the geology departments at the universities 
was commented on, although obviously this in 
itself is no strong reason for instituting geology 
courses in schools. 

The relations of geology to the geography taught 
in schools were also discussed by several speakers. 
Prof. A. Giliigan emphasised the importance of 
geological work as a basis for school geography, 
and Ur. M. E. Tomlinson gave her experience, 
as a geography teacher, of the great interest 
taken by both boys and girls in the geology 
which she had, of necessity, introduced into her 
geography lessons. 

The president of the Section (Prof. G. Hickling) 
mentioned that a sectional committee had been 
appointed to consider questions affecting the 
teaching of geology in schools. A. E. T, 
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Obituary 


Mr* A* Tborburn 

W ITH the passing of Archibald Tliorburn, who 
died on October 9, at the age of seventy -five 
years, ornithology has suffered a grievous loss. For a 
generation his pictures of bird-life held a supreme 
place in the presentation of our native birds ; and 
this because he combined the rare gift of scientific 
accuracy with a sense of composition and colour - 
values, rarely attained by any other artist in this 
field. He knew his birds and loved them, and this 
goes far to explain his success. 

Some of Thorbiirn’s finest work is seen in his 
pictures of birds wdiich appealed to the sportsman. 
His illustra-tions in Lilford’s “Coloured Figures of 
the Birds of the British Islands” made him famous, 
for they were gems of the first water. He also painted 
a large number of pictures of pheasants for a great 
monograph on these birds published in the United 
States many years ago, as w^ell as most of the coloured 
plates in the fine monograph of our British game- 
birds, written by his old friend J. E. Millais. This 
was no small tribute to his genius, for Millais himself 
had won fame in this field. 

From his owm pen followed two sumptuous books, 
each in two volumes, illustrated by himself. One of 
these was devoted to British birds. The other, in 
every way worthy of its predecessor, followed later, 
on British mammals. His exquisite pictures of field- 
mice and other small rodents and insectivores have 
never been equalled ; and his wonderful drawings 
of whales seem to vibrate with life. These two books 
will remain an enduring monument to a great artist. 
His sure grasp of colour -elfects he probably inherited 
from his father, who in his day enjoyed fame as a 
painter of miniatures. 

The world is the poorer by Thorburn’s death. 
To the wife and son who survive him, bis friends 
and that great host who knew him only by the 
treasures from his pen and brush, will extend their 
profoimdest sympathy, W. P. P. 


Mr, E* G* Hooper 

Mr. Egbert Grant Hoofer was born at Bath on 
July 2, 1855, and died on September 17, 1935. As a 
pupil of Fraxikland at the Boyal College of Science, he 
was a brilliant student and acquired that knowledge of 
chemistry which he used to such advantage in 
his later career. In 1878 Grant Hooper joined the 
Government Laboratory at Somerset House, and was 
transferred with it to its present quarters off the 
Strand. While in the Laboratory, he was engaged 
in food, drug, and water analysis, and assisted the 
late Hr. J ames Bell in his pioneer work on the 
analysis of foods. 

In 1881 the tax on malt was changed to a tax on 
beer, and this gave Grant Hooper the opportunity 
of utilising his knowledge of the chemistry of brewing. 


It is not too much to state that Grant Hooper’s small 
textbook, the “Manual of Brewing”, was one of the 
earliest to consider the art of brewing in the light of 
the chemical knowledge at the date of its publication. 
It continued in use by students up to the present 
century and passed through several editions. It was 
fortimate too, in this connexion, that Grant Hooper 
was an expert microseopist. His wide experience 
enabled him to carry through many official eheinicai 
investigations of importance, ranging from the 
deteimination of arsenic, to lead in paints. 

In 1912 Grant Hooper was appointed Deputy 
Government Chemist, a position he occupied during 
the difficult War period until his retirement in 1919. 
He was an active member of the principal eliemical 
societies, on which he served by acting on their councils 
and committees. Among his \’aik)iis offices were 
those of vice-president of the Institute of Chenustry 
and chaimian of the Loiicion Section of tlie. Society 
of Chemical Industry. Tliose who ’worked witli him 
will always remember his readiness to lieij;.) in diffi- 
culties and to place his wide knowledge at their 
service. J. J. F. 


Dr, P, K. Kozloff 

The death is reported of Dr. Petr Kuzn'vicli Kozloff, 
the well-known Russian explorer, which took place 
at Leningrad on September 27 at the age of seventy - 
two years. 

Kozloff was a pioneer in the band of travellers, 
who, combining geographical and archioological ex- 
ploration in the objective of their expeditions, during 
the last forty years liave tra\T3rsed the Gobi Desert 
from end to end, and ha\’e restored to Western 
knowledge the vanished civilisations of Gtaitral Asia. 
Among these, the greatest honour will always l>e due 
to Sir Aurel Stein ami S\'eri Ho, din ; hut tho Russian 
expeditions to Turkestan at the close of tlu». last 
century were among the fii'st to sliow the way to the 
sand-buried cities of these now ilcsert lands, from 
which English, French, Goiinan and Swedish ex- 
peditions have- brought back a priceless store of the 
treasures of ancient Asiatic art and culture. 

Kozloff had already been a member of two im- 
portant expeditions when lie led his own first 
expedition to Central Asia in 1899. Tills was followed 
by a number of explorations in the Gobi Desert in 
the years preceding the War, of which ' the 
most fruitful was that of 1907—9, wfiien he dis- 
covered the dead city of Khara Ivhoto, with its well- 
preserved remains of buildings and its evidences of 
an unknown race, from which he brought back the 
relics of a library, ineliiding writings in an iirdmowm 
language. Under the Soviet Kozloff made several 
further expeditions to the Gobi Desert, of which the 
last was in 1926. In 1923, with the assistance of the 
Soviet Government, he published a fully illustrated 
account of his explorations and of Khara Khoto, 
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News and Views 


Prof t Hans Spemann 

The Kobel Prize for Medicine for 1935 lias been 
awarded to Prof. Hans Spemann, professor of zoology 
in tlie University of Freiburg-im-Breisgaii. The 
presentation is a fitting recognition of a series of 
investigations which have transferred a large group 
of phenomena from the domain of metaphysics to 
that of science, in a way which we are more used to 
associate with the eighteenth century than with our 
own. Since his earliest papers, written at the turn 
of the century, Spemann has devoted himself to the 
problem of why one part of an egg develops into a 
certain organ in the adult, another part into some- 
thing else. When he began his investigations, there 
was no scientific answer to such questions ; one had 
the choice of invoking, with Driesch, a non-material 
entelechy, or of putting one’s trust, with Roux, in 
the physics and chemistry of the future. Spemaim 
refused such theoretical flights. He restricted his 
speculation to the actual data he could obtain from 
experiment, and. his experimentation again to an 
intensive study of the development of one group of 
animals, the Amphibia. After twenty years of 
research, remarkable alike for the clarity with which 
the problems w^'ere envisaged and the beauty and 
skill of the technical means by which they were 
attacked, he w^as able to demonstrate that, in the 
amphibian egg, the way in which any part develops 
is dependent on its position relative to a certain 
region which he named the organisation centre. The 
formulation of this concept provided the first step in 
the causal analysis of the differentiation of the several 
regions of the egg. But Spemann was not content to 
leave the organisation centre as an unanalysed biolog- 
ical entity. He proceeded to show that some, at least, 
of its effects are due to its chemical properties, the 
nature of which he is still actively investigating, in 
company with his pupils and many others who have 
foilow^ed him in the exploration of the rich country 
wdiich he has opened up for science. 

Prof* E. Maitland Wright 

Dr. Edward Maitland Wright, who has been 
appointed to succeed the late Prof. H. M. Macdonald 
ill the chair of mathematics at the University of 
Aberdeen, is only twenty -nine years of age. He took 
his degree at the University of London in 1926 with 
first class honours in mathematics. He was a scholar 
of Jesus College, Oxford from 1926 until 1930 and 
has been a research student in mathematics at Christ 
Church since. He gained both the Junior and Senior 
Mathematical Scholarships of the University and 
first classes in each of the mathematical ‘schools’. 
He has also been a University Senior Student and, 
for one year, lecturer in mathematics at King’s 
College, London. He was trained in research work in 
mathematics under Prof. Gr. H. Hardy in Oxford and 


Prof. Landau in Gottingen. He has published nearly 
twenty papers, mainly on the additive theory of 
numbers and especially on Waring’s theorem. A 
book by Prof. Hardy and him will shortly be pub- 
lished by the Oxford University Press ; it will be 
accurately, though, perhaps, deceptively described as 
“An Introduction to Arithmetic”. 

The New Physics 

In the Sir Halley Stewart Trust Lecture delivered 
on October 24, Sir William Bragg said that an 
important factor in the rapid progress of science, so 
marked in recent years, has been the discovery that 
in one of her chief aspects Nature’s constructions are 
essentially ‘particulate’. In the first place, matter is 
particulate. The atomic theory as now understood 
dates from the time of Dalton, who established the 
fact that atoms, of a limited number of kinds, com- 
bine in definite numerical proiiortions to form the 
substances of the world. This great generalisation is 
the foundation of chemistry. Forty years ago it was 
shovm that electricity is also particulate, the ultimate 
unit, when of negative sign, being called the ‘electronk 
These two generalisations have prepared the way for 
a third ; it has been found that energy may also be 
described as ‘particulate’. The transfer of energy is 
effected in units, known as ‘quanta’. It is now 
possible to demonstrate the single atom, though a 
hundred million in line cover only an inch, the single 
electron and even the single energy quantum. 
Accurate maps of various molecules can be drawn, 
showing the signs and positions of the atoms of 
which they are composed ; just as an architect draws 
the plan of a building. We may study the single ring 
of six carbon atoms which, w^ith attached hydrogens, 
forms the molecule of benzene, or the double ring of 
naphthalene and the treble ring of anthracene, these 
being of great importance in the dye industry ; or 
the five-ringed structure which is typical of most of 
those substances that are known to produce cancer. 
We can examine the details of the long protein 
molecule which plays so great a part in animal life, 
or the cellulose molecule of plants, or the arrange- 
ments of the atoms in metals and rocks. Nature 
builds all the substances that we Imow on certain 
definite structural lines. It is because we have learnt 
this fact, and are learning how to follow, very halt- 
ingly it may be, that physical science is making such 
rapid headway. 

Atmospheric Electricity 

In the third of the series of Sir Halley Stewart 
Trust Lectures on “Scientific Progress” , on October 
29, Prof. B. V. Appleton dealt with recent advances 
in the study of atmospheric electricity. The surface 
of the earth is negatively charged in fine weather, 
while the air immediately above possesses a positive 


712 


November 2 , 1935 


NAT 

charge.. Measurements made over the oceans' by 
American, .observers in- the " non-magnetic ship 
Carnegie showed that there is a maximum effect aU 
over the world at the same universal time (7 p.m. 

G. M.T.). It is now believed that the maintenance of 
the earth’s charge is due to thunderstorms, which 
send an appreciable amount of negative electricity 
into the ground. In the upper atmosphere, the 
electrification is a thousand times denser than it is 
in the lower atmosphere. The marked solar control 
of the density indicates iinmistakeably that the 
ionisation is duo to solar radiation, and radio ob- 
servations. show that the cause of the electrification 
is ultra-violet light. A difference in the behaviour of 
the lower and upper levels of the ionosphere has been 
recognised recently. The lower stratum is found to 
be about twice as dense in summer as in winter, due 
to the more direct influence of sunshine. This is 
exactly the amount of variation predicted by theory. 
But for the higher region there is not the expected 
increase in summer. To account for this anomaly 
the theory has been put forw^ard that, at a height of 
150-200 miles, the atmosphere is raised to a high 
temperature by the sun. Expansion results from 
this heating, so that the electricity is attenuated in 
density. To account for the observed facts it appears 
necessary to assume that at this level the summer 
noon temperature is at least 2000° F. The density 
of the ionosphere appears to follow the sunspot cycle 
of 11 years. The minimum of solar activity occurred 
about the latter half of 1933, and both magnetic and 
radio observations now show that activity is increas- 
ing again. It is expected, as a result, that the radio - 
engineer will find substantial differences in the wire- 
less wave-lengths best suited for long-distance 
communication. 

Science Exhibition at Liverpool 

There was a record attendance at the fifth public 
exhibition and soiree arranged by the Associated 
Learned Societies of Liverpool and District at the 
Liveipool Technical College on October 26. The 
exhibition was opened by the Lord Mayor of Liver- 
pool, and the Mayor of Bootle attended ; they were 
received and shown round the exhibition — ^twenty- 
six rooms arranged by twenty-three societies com- 
prising more than two thousand members — by the 
president, Dr. H. J. W. Hetherington ; chairman, 
W. Mansbridge ,• deputy-chairman, W. S. Laverock, 
and the secretary, Miss E. Warhurst. Lectures 
included : “Race, Place and Nationality in Europe” 
by Prof. P. M. Roxby ; “Value of Milk in Nutrition” 
by Prof. H. J. Channon ; “Spiders and their Silk” 
by S. T. Burfield ; and “Recent Work on Vitamins and 
Hormones” by Dr. R. A. Morton. The Society of 
Chemical Industry showed films of crystal growth by 

H. Emmett, and citrous fumigation with cyanides. 
The bird room arranged by Eric Hardy included a 
working scale model of a proposed bird observatory 
or, ringing-station for migration study in the area, 
the first photographs taken of the grey phalarope in 
Great Britain — bj” members of the Ornithological 
Section of the Liverpool Naturalists’ Field Club— 
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and a working model of a ship’s oil separator as the 
solution to the waste oil menace to sea-birds. D,r. 
C. T. Green of the Liverpool Botanical Society 
exhibited an extensive series of hand-coloured photo- 
graphic prints of British orchids, similar to his noted 
. collection recently accepted by the .British, Museum. 
Diagrams and photographs from Bidston Observatory^ 
were shown by the Liverpool Astronomical Society, 
and short talks were given on meteorology and 
. astronomy. Dr. W. B. Wright, district geologist of 
H.M. Geological Survey, showed his results of " spore 
analysis of coals at the Liverpool Geological Society’s 
room. ■ . There were also demonstrations and exhibits 
by the leading scientific firms and the Liverpool 
Corporation Electric Department. 

Recent Acquisitions at the Natural History Museum 

Among the recent acquisitions to the Department 
of Zoology is the Bird collection of reptiles and 
amphibians from eastern Asia Minor. This collection, 
consisting of 196 specimens, contains representatives 
of one new subspecies of lizard and of two others not 
previously represented in the Museum’s collections. 
It is of especial interest as coming from a region 
which is comparatively little known and wliich is 
intermediate, both geographically and faunisticaiiy, 
between the better-known regions of Iraq and 
western Asia Minor. A collection of 280 land snails 
from Cyprus has been purchased and is of interest 
in connexion wdth an intensive study which is 'being 
made of insular variation in the land Molliisca of 
various Mediterranean islands. The Department of 
Geology has received the Pleistocene vertebrate 
remains (chiefly mammals) which have been colleeted 
by Dr. L. S. B. Leakey in considerable quantity and 
from a large number of localities in East Africa in 
the course of his recent expedition. Purchases for 
the Department include a number of rare fossil 
fishes from the Middle Eocene of Bolca, Italy. The 
Mineral Department has received by gift from Mr, 
V. Koren a specimen of gold in quartz from Tangan- 
yil^a Territory; from Mr. .E. E. A. Leach a large 
crystal of platinum, showing magnet i,c poles, from 
Potgietersnist, Transvaal ; from 33r. R. Ki.rkpatrick' 
a series of moldavites, mostly collected by himself, 
from Czechoslovakia ; and from Dr. Germaine 
Joplin a series of rocks from Ben Biillen, New South 
Wales. The purchases include a , series of Brazilian 
minerals, among them being a large, pale blue and 
white, zoned, tabular, and ■ waterworn crystal of 
topaz, - a cut citrine (yellow quartz),, weigliiiig 
647 ’35 cai'ats, a large cut, pinlc and green tourmaline 
weighing 57 *47 carats, a golden beryl crystal, and 
several specimens of quartz. A cut lemon-coioiired 
orthoclase, weighing 31 carats, has also bean bought. 

The Department of Botany has received from Mx's. 
E. G. Wheelwright the bryoiogical herbarium of the 
Rev. H. E. F. Gai*nsey (,1826-1903). The collection con-' 
tains 2,300 mosses mostly British, Though Gamsey’s 
name is,- best known ' 0 .n account of his association V' 
with the translations of German botanical textbooks 
issued by the Oxford Press, he liad a high I’eputation 
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as a bryologist. . ' The herbarimn of Robert Paulson, 
has been presented by his widow. It contains more 
than six. hundred flowering plants, but its value is 
in its 269 British and 200 foreign lichens, for Mr. 
Paulson was one of our best known amateur lichen- 
ologists. Mr. A. H. G. Alston, assistant keeper in the 
Department, recently visited southern Albania in 
company with Mr. N. Y. Sandwith, of the Kew 
Herbarium, About 550 numbers were obtained. 
The LunxheriSs Mountains and Mount Tomori were 
explored, and further collections were made about 

oskopoj . A visit to Gur-i-Topit was forbidden by 
the authorities because of a revolution. The main 
interest in the collection is that it was made at a late 
season of the year ’when little exploration has been 
done in the region. It also supplements the previous 
collections made iir Albania by these botanists. The 
herbarium of Maurice Depierre has been purchased. 
It consists of about 23,000 specimens representing 
the flora of Mont Blanc and the other mountains in 
the Haute Savoie, collected in the first half of the 
last century. It contains specimens collected by the 
Cure’s friends, MM. Puget and Chevalier, and some 
of the labels are made out or verified by the celebrated 
Prof. Reuter, who imblished a catalogue of the plants 
of Geneva. 

Trees and Health 

As the subject of his Chadwick Public Lecture on 
October 23, Mr. R. St. Barbe Baker discussed “The 
Contribution of Trees to National Health and Effi- 
ciency”. He commenced by tracing the history of 
trees on the globe, showing that in early times trees 
of certain species were regarded as sacred, a super- 
stition of man — if indeed it were a superstition — 
which survives to the present day, since many jungle 
races still worship the forests, or trees in the forests. 
Mr. Baker correctly states that man has been a 
destroyer of trees and the forest for a long period in 
his history. This destruction in the early days of 
man was justified to enable him to obtain space for 
pasturing his flocks and raising crops ; with the 
increase in numbers, however, the destruction and 
wasteful utilisation of the forest proceeded apace, 
resulting in the disappearance of ancient civilisations 
owing to the former prosperous lands becoming a 
desert. As Mr. Baker shows, this wanton waste of 
the resources of the earth is continuing at an increased 
pace, owing to the greater demands being made upon 
the lands for agriculture and other purposes by an 
increasing population at the expense of the forest. 
Mr. Baker’s remarks on the subject of the French 
and British in West Africa concerning the forests and 
the advance of the Sahara are somewhat misleading. 
The French are in fact carrying out forestry work of 
considerable importance and high technique in West 
Africa. In Nigeria a very considerable recognition 
exists of the problems coimected with agricultural 
methods, forests, the increasing desiccation, and so 
forth. 

Two other points in connexion with Mr. Baker’s 
lecture are worthy of note. Under certain conditions. 
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trees and the health of man are closely connected. 
In most of the temperate parts of the world under 
salubrious conditions of land and climate this is true. 
Mr. Baker must, however, be aware that in certain 
parts of the globe it is far from the truth. Medical 
opinion in West Africa, for example, now holds that 
sleeping sickness due to the tsetse fly is increased by 
the presence of trees on the ground. Large belts of 
trees around towns and along main roads are now 
felled, and the area kept clean with the object of 
reducing the disease. Generalities are always dan- 
gerous. Many have welcomed the ‘Men of the Trees’ 
and the effort the Society stands for. At times, 
however, Mr. Baker would seem to forget that a 
Forestry Commission has been established in Great 
Britain and has now been carrying out excellent 
afforestation work for some fifteen years ; also that 
many landowners throughout the country possess 
parks containing beautiful trees. It is not that the 
love of the tree is not deeply implanted in the British 
peoples. The trouble arises from the fact that the 
general public does not know or understand how to 
raise young trees. One has only to look at the trees 
upon some of the arterial roads to realise that there 
is little use in planting trees in Great Britain unless 
proper provision is made for their supervision. It 
would be a fine thing if the members of the Society 
which Mr. Baker represents would, individually, 
plant twenty-five trees on Armistice Day in this 
Jubilee year. But who is going to look after these 
trees for say the next fifteen years ? Without such 
attention, how many will be alive at the end of two 
to three years ? If the ‘Men of the Trees’ can solve 
the question of how young trees, planted in .public 
localities in Great Britain, are to be properly tended 
•until they have reached a size and height beyond the 
ordinaiy dangers to which the young standards are 
exposed, we shall be on the road to replacing in our 
generation what our forefathers have given us in the 
wonderful old trees to be foimd in this island. 

Births and Deaths in England and Wales, 1934 

Part I, consisting of Tables (Medical), of the 
Registrar-General’s Statistical Review of 1934 has 
just been published (London : H.M. Stationery Office. 
6s. net). The number of live births in England and 
Wales registered in the year was 597,642, giving a 
birth-rate of 14*8 per 1,000 persons living. This rate 
was 0*4 above that for 1933, which was the lowest 
ever recorded. The death-rat© was 11*8 per 1,000 
persons living, 0*5 below the rat© for 1933. When 
allowance is made for the fact that the average age 
of the living population is increasing every year, the 
resulting corrected or standardised death-rate was the 
lowest ever recorded both for men and for women, 
the rate for the sexes together being just half of the 
corresponding rate in 1881-90. Mortality from 
infectious and parasitic diseases in general reached a 
low record of 1*3 per 1,000, notwithstanding increases 
for scarlet fever and diphtheria, and the tuberculosis 
rate declined once again to a new low record of 763 
per million. Pneumonia gave the lowest rate save 
in 1930, which was also a very healthy year. The 
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cancer rate, corrected for the increasing age of the 
population, rose slightly to 1,003, per million, but 
was still below the levels reached in 1928 and 1929. 
A new feature of the review is the tabulation of a 
'^comparability factor’ for each separate town and 
rural district, which shows at a glance whether the 
distribution' of persons by age and sex in the popula- 
tion of that area would lead to the expectation of a 
death rate above or below that of the country as a 
whole, and makes it possible to correct the death rate 
by a simple multiplication for valid comparison with 
'that of any -Other area similarly corrected. After 
correcting in this way, the administrative County of 
London and the south eastern counties of Kent, 
.Surrey, Sussex, Hampshire,, Isle of Wight and Berk- 
shire gave a combined mortality rate, after correction 
only 84 per cent of that of the country as a whole, 
compared with 113 per cent for the north of England, 
namely, .Durham, Northumberland, , Cumberland, 
Westmorland, .Yorkshire, Lancashire and Cheshire. 

Archaeological Investigation tinder the Soviets 

Archjeological activities in Russian territory, in 
which the work of the .Historical Museum of Moscow 
has been reinforced by the co-operation, financial 
and other, of museum authorities in the United 
States, have produced results of no little historical 
importance. Archaeologists on the staffs of the 
various Russian museums are now engaged, according 
to a report from the Moscow correspondent of the 
Observer in the issue of October 27, in examining 
material brought in by expeditions to the Crimea, 
Kazakstan in Central Asia, the Georgian Republic 
in the Caucasus and the Ural Province. From the 
Crimea comes further evidence relating to Neander- 
thal man in the form of stone implements from a 
settlement site — not a. cave — on the Katcha River, 
while in the. neighbouring village of Py chka rock- 
paintings in red, depicting battle scenes, were'dis- 
„covered, which are attributed to a pre-Scyihic culture 
of . the third millennium B . c . , The expedition ' of the 
Historical Museum to Kazakstan , was occupied in 
excavating a sit© of the Bronze Age, on^ which a 
communal hut, measuring twenty -five . .metres ' in 
Iengt.h, has been uncovered, as well as an altar about 
which w'-er© the charred bones of domestic animals, 
vessels containing the remains of food and bone 
cubes, which' are said to resemble modern dice. In 
the .Caucasus, , cave deposits were examined, whiich 
yielded a number of flint implements of the palaeo- 
lithic age. 

Illuminatitig Engineering 

In his presidential address to the Illuminating 
Engineering Society, delivered on October 8, Mr. 

W. Beiitteil took an optimistic view of the future 
of illuminating engineering. He based his claim 
on the inevitable demand for more artificial light 
wd)ich must approximate more and more to daylight. 
At the moment, the cost of this light is prohibitive, 
and the problem is to produce more light whilst 
using no more energy. The keeping low of energy 
costs will increase the cost of equipment. It is now 


realised that iiaving incandescent metals near tlieir 
melting point does not give the so,Iu.tion. On the 
other hand, vapour discharge lamps, although we are 
only at the threshold of these fields of discovery, 
whilst giving cheaper iiglit, do not give whit© light. 
The question is now being tliorouglily explored. The 
disturbance of electrons causing light is produced by 
heat, but at present .much energy is lost in the iioii- 
visible spectrum. This p.roblem is of great importance 
owing to the future great demand for light and the 
w^ell-defined field vrith which w^e have to deal, a..nci 
the fact that the production of light is based on t,'lie 
fundamentaT principles which physicists study. In 
considering the production and use of light, the 
psychological aspect has also to be considered. Mr. 
Beiittell expressed the vieiv that in both the .phys,io- 
logical and psyclioiogicaT processes concerning light, 
cause and e.ffect hold good., Wh.iist we are learning 
rapidly, it is .necessary that s]3ecialists should '|}ool 
their knowledge. 

The Internal Combiistion Engine and its Fuel ■ 

On Octobe-R 9, Mr, H. R, .Riea-.rdo reeei\’e<l t-h© 
Me'lchett 'Medal of the Institute of Fu(3L and after 
the presentation, deliveuMl liis ^Ie,leliett LiX'turt; on 
the “Progress of the Internal Combustion Engine and 
its Fuel”. This ]>rogr(‘ss }i(‘ cha}‘aet(‘rist‘d as one of 
the most startling developmtaits of the last fifty 
jea>vs, and now, said, mon* Ilian (aght\ per etait 
of the total power output of pihne inowr's is has<‘d 
on petrol. He traced the development of the \dew.s 
.held on the cause and character of the phonomcmon. 
of ‘engine knock’ and the formulation of the 3ve.ll- 
known method of evahiatmg ‘knock -tende.ncy’ by 
means of the variable compression engine. Tlie value 
of aromatic hydrocarbons w'as , estalilished by this 
machine and later the pra.ctice of rating fuel by a'li 
‘octane -number’. Tlie production' of fuels with high 
‘oetane-iiumbe.rs’ has permitted the use of higher 
compression ratios with conseciiirmt greater engine 
efficiency, culminating in the flO horse-powtu* iiei* 
litre attained by th(3 Schiiei(h-‘r eogiiies. Further 
increase in the octane -mi mbm* of pL‘ti*ols is not antici- 
pated, nor tlie use of supercharging in phnsure cars. 
The Diesel eiig.me is displacing this ]>{hrol laigiiu* in 
heavy, commeircial vehicles, and will continue to do 
so even .at the same cost of fud ]>er gallon, owing to 
the 70 per cent advantage in tlu* figure of milns pta* 
gallon. 

The King's Fund Miniature Hospital 
In order to make loiowii more -widelj' tlie great 
work of the volmitaiy hospitals, Mr.. .Saxe Wyndliam 
in 1929 suggested to the King Edward’s Hospital 
Fimd for London that a model of a modern hospital, 
complete in its smallest ' details, would be likely to 
arouse .the interest of the public and so help the 
King’s. Fund, The Propiaganda 'Committee of. the 
'.Fund decided to . undertake this work, and a design 
for the model was commenced by the late Mr. Percy 
Ada-ms, and completed after his death by Mr. Lionel 
Pearson. At first, there was some difficulty in obtain- 
ing the .necessary, funds,' but eventually Messrs. 
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Hoiiiplire^ys, Ltd., of IvnightiSbridge, generously 
undertook the responsibility, and a number of other 
firms collaborated in the construction and equip- 
ment. The model is to a scale of one sixteenth of full 
sizcN aiid includes adults’ and children’s wards, com- 
plete with bathrooms, lavatories and sink rooms, 
and with circular solarium at the end, operating 
theatres, X-ray apparatus, staircases and working 
electric lift, board room and kitchen, balconies and 
garden, together with figures of doctors, nurses and 
patients. The work was executed by a staff of skilled 
craftsmen, and so far as possible every detail essential 
to a buiiding of this kind has been reproduced in 
the model— furniture, bedding, screens, radiators and 
others too numerous to mention. The model is on 
view until further notice at British Industries House, 
Hereford House, Oxford Street, London. 

Agricultural and Horticultural Research 

The year 1934, coming after a period of monetary 
anxiety, brought financial stability to the Xational 
Fruit and Cider Institute and Research Station at 
Long Ashton, Bristol. This gratifying state of affairs 
has allowed the completion, or further prosecution, 
of several important jDieces of investigational work. 
Some results of these are jDublished in the annual 
report of the Station for 1934 (Long Ashton, pp. 312, 
July 1935). A foreword by Prof. B. T. P. Barker, the 
director, outlines the administrative changes of the 
organisation, and also of the Berkeley Square Ad- 
visory Centre, Bristol. The principal contributions of 
research results are three papers on the maturity of 
fruit by Dr. J. C. Hinton (Nature, Oct. 26, p. 687), 
whilst numerous studies of pests and plant pathology 
have been prosecuted. The cider investigations in- 
clude a consideration of the suitability of various 
containers for apple juice, the role of pectin in cider- 
making, experiments on clarification of the juice, and 
preservation with sulphur dioxide. A soil survey of 
the Teart Land areas of Somerset is also being made. 

Television in Australia 

Baird Television, Ltd. announces that as the 
result of negotiations with the Australian Radio 
Manufacturers’ Patents Association, Ltd., of Sydney, 
the Association has been appointed the exclusive 
representatives in Australia of the Baird Company, 
both for the construction and operation of television 
transmitting stations and the manufacture of tele- 
vision receivers under the Baird patents. The 
Australian Radio Manufacturers’ Patents Association, 
Ltd. is composed of a majority of the leading radio 
manufacturers throughout the Commonwealth of 
Australia, and they propose to develop television as 
an adjunct to sound broadcasting. Experimental 
transmitters will, it is expected, be erected in Sydney 
and Melbourne in the near future, with the view of 
providing ultimately a commercial high-definition 
television , service. , 

Louis Lumite Celebrations 

A MEETING to celebrate the fortieth anniversary 
of the invention of the cinematographe by Louis and 
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Auguste Lumiere Mall be held in the Hall of the 
Sorbonne, Paris, on November 6 at 9 p.m. The 
meeting will be held under the presidency of M. Mario 
Roustan, Minister of Education | and M. Albert 
Lebrun, President of the Republic, will be present. 
Among the discourses will be one given by Prof. 
C. Fabry, professor of physics in the Sorbonne and 
president of the French Society of Photography and 
Cinematography. During the celebrations, certain 
films made in 1894, and colour photographs of 1907— 
1935, will be exhibited. Further information can be 
obtained from the Secretaire General, 11 Avenue 
Casimir, Asnieres (Seine), 

Awards of the Institution of Civil Engineers 

The following awards of the Institution of Civil 
Engineers have recently been made for papers read 
and discussed at ordinar^r meetings : a Telford Gold 
Medal to B. M. Hellstrom (London) ; a Telford 
Premium jointly to F. W. D. Davis (London) and 
William Mackenzie (Hull) ; a Telford Premium to 
G. L. Groves (London) ; a Telford Premium jointly 
to C. Seager Berry (Baldock) and A. C. Dean (Man- 
chester) ; a Telford Premium to E. J. Buckton 
(London) ; a Telford Premium to W. J. H. Rennie 
(Singapore) ,* a Telford Premium and the Coopers 
Hill War Memorial Prize to A. W. H. Dean (New 
Delhi) ; a Telford Premium and the Indian Premium 
to M. G. Platts (Madras) ; a Telford Premium jointly 
to J. A. K. Hamilton (Cleveland, York) and J. 
Tudor Graves (Middlesbrough) ; a Telford Premium 
to Alexander Gray (vSt. John, Canada) ; a Trevithick 
Premium to George Mclldowie (Newcastle, Co. 
Down) ; a Trevithick Premium jointly to W. T. W. 
Miller (Sheffield) and R. J. Sargant (Sheffield) ; a 
Manby Premium to M. A. Ravenor (London) ; a 
Crampton Prize jointly to V. F. Bartlett (London) 
and W. H. Cadwell (Mellor, Derbyshire). For papers 
published without discussion as ‘Selected Engineer- 
ing Papers’ : a Telford Premium to T. H. Hopkins 
(Bromley, Kent) ; a Telford Premium jointly to 
Prof. E. G. Coker (London) and G. P. Coleman 
(London) ; a Telford Premium to Ralph Poole 
(Bradbury?-, Cheshire) ; a Telford Premium to 
W. H. Weston (Glasgow); a Telford Premium to 
C, G. Watson (London). For papers read at students’ 
meetings : the James Forrest Medal and a Miller 
Prize to James Halliday (Dunbar) ; Miller Prizes to 
R. S. Cogdon (Sunderland), Geoffrey Wood (London), 
R. G. Rowbotham (Buenos Aires), G. R. Coles (St. 
Albans, Herts) and J. L, Matlieson (Stafford). The 
Charles Hawksley Prize has been awarded to Frank 
W. Curry (London). 

Announcements 

At the annual statutory meeting of the Royal 
Society of Edinburgh held on October 28 the follow- 
ing council was elected : President : Prof. D’Arcy 
Wentworth Thompson ; Vice-Presidents : Prof. C. G. 
Darwin, Prof. R. A. Sampson, Principal O. Charnoek 
Bradley, Prof. P. T. Herring, the Marquis of Lin- 
lithgow and Prof. E. B. Bailey ; General Secretary .• 
Prof. J. H. Ashworth ; Secretaries to Ordinary 
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Meetings : Prof. F. A. E. Ciw and Prof. J. P. 
Kendall ; Treasurer : Dr: James Watt ; Curator of 
Library and Museum : Dr. L. Dobbin ; Councillors : 
Lieut.-Col, A. G: M’Kendrick, Prof. James Mac- 
Kinnon, Prof, W. Peddle, Dr. A. C. Aitkon, Principal 
J. C. Small, Sir Harold J. Stiles, Prof. J. Walton, 
Prof. Edwin Bramweil, Prof. T. H. Bryce, Prof. 
I. de Burgh Daly, J. A, Inglis and Prof, A. D. 
Peacock.^ 

The council of the Royal Society of Edinburgh 
has made the first award of the David Anderson- 
■ Berry Prize to Dr, C. M. Scott, lecturer in materia 
medica in the University of Edinburgh, for Ms essay 
“On the Action of X- and Gamma-Rays on Living 
Cells”. : This prize, which consists of a gold medal 
and a 'sum of money, was' founded by the late Dr. 
David Anderson -Berry in 1930, and is awarded 
triennially to the person who, in the opinion of the 
council, has recently produced the best work on the 
nature of X-rays in their, therapeutical effect on 
human diseases. , 

The first evening meeting of the 1935-36 series to 
be held in the house of the Pha,i*maceutical Society of 
Great Biitain, on November 12, will be the occasion 
of the presentation of the Harrison Memorial Medal 
to Prof. Arthur Smithells, director of the Salters’ 
Institute of Industrial Chemistry, who will deliver 
the Harrison Memorial Lecture. The title of the 
lecture is “The Teaching of Chemistry”. Prof. 
Smithells was chief chemical adviser (Anti- Gas 
Training) G.H.Q. Home Forces 1916-19 and was 
closely associated with the late Colonel E. F. Harrison, 
director of Chemical Warfare, in anti-gas work. 

Db. BEBisrARE Smith will deliver the Cantor' 
Lectures of the Royal Society of Arts on November 18 
and 25, and December 2, at 8 p.m. The subject of 
Dr. Smith’s lectures will be “Geological Aspects of 
Underground Water , Supplies” . 

: De. Herbert Dihgle, assistant professor of 
astrophysics in the., Imperial College of Science, South, 
Kensington, is giving a. course of ten. Lowell Institute 
Lectures at Boston, Mass., beginning January 3. Dr, 

. Dingle’s subject will be “Through Science to Philo - 
,sophy”. 

Dr. W. H. Mills, the Right Hon. Lord Riverdale, 
Prof. A. Robertson, and Mr. H. B. Shackleton have 
been appointed members of the Advisory Council to 
the Committee of the Privj" Council for Scientific 
■and Industrial Research. Dr. E. - J. Butler, Sir 
Kenneth Lee, and Prof. N. V. Sidgwick have retired 
from the Couneii on the completion of their terms 
of office. 

At the ordinary meeting of the Institution of 
Electrical Engineers to be held at 6 p.m. on November 
7, Lieut.-Col. K. Edgciimbe will, on behalf of Colonel 
,R. , ,E. ,. Crompton, Faraday medallist, honorary 
member and past -president, present to the Institution 
an oil painting of Colonel Crompton by Mr. George 


Harcourt. The painting 'was subscribed for and 
presented to Colonel Crompton by a group of Did 
Gromptonians’ and other admirers on the occasion 
of his ninetieth birthday ; but, at his express desire, 
it is now to become the property of the Institution. 

The Rockefeller Foundation has recently awarded 
14,000 dollars to the University of Michigan for the 
application of spectroscopic methods in medicine. 

For many years the late Mr. Archibald Thorbiirii 
(see p. 710 of this' issue) has presented the Royal 
Society for the Protection of Birds with a painting 
for the illustration of its annual greetings -card. The 
subject for Cliristmas 1935 is the goldcrest, the 
smallest of aU British birds, alighted on. a twig of 
oak. Copies may be obtained from the Royal Society 
for the Protection of . Birds, 82 Victoria Street, 
London,. S.W.l, price Ls*. 8d. .a dozen, iiiciiisive of 
envelopes and postage. All proceeds from the sale of 
the cards are devoted to tlie.fimds of the Society. 

Messrs, CH,APMA]sr and Hall, Ltd. aimounce that 
they have been appo,mted sole Britisli Empire agents 
for the publications of the Rei.iiliold Publish,i.ng 
Corporation, which is the successor to tlie. Chemical 
Catalog Company, Inc, In addition to numerous 
well-known sci 0 ntifi,c and technical books, the Rein- 
hold Publishing Corporatioji co,ntrols the issue of 
volumes appearing under the auspices of the American 
Chemical Society. This 'sclieme of publication was 
undertaken by arrangement witli the Interallied 
Conference of Pure and Applied Chemistr^y, whicli 
met in .London and B.iTissels in July 1919, when the 
American Chemical Society and the National Research 
Comicii mutually agreed to care for certain fields of 
chemical development. A co.mplete catalogue (150 
titles) is now .available and can be obtained from 
M.6ssrs. Chapman and Hall, Ltd., 11 Henrietta Street, 
London, W,C,2. 


Applications are iiivit^CMl for t:ht:5 following appoi.nt- 
meiits, on or before tlie dates iiKDtioiied : 

Assistants in the Departmonts of Me(3haiiicai 
Engineering, Electrical Engineering and Physics, and 
Mathematics of the Coventry Teclmieal College- — The 
Director of Ed,ucatioii, Council House, Coventry 
(Nov. 8). ' 

A principal of Aston Technical College — The Chief 
Education Officer, Education Office, Margaret Street, 
Birmingham, 3 (Nov. 11), 

A professional assistant at the Royal Observatory, 
Hong-Kong — The Director of Recruitment . (Colonial 
Service), 2 Richmond Terrace,' Whitehall, London, 
S.W.l (Nov. 23)." 

An inspector of mines and petroleum technologist 
for service . in Trinidad and Tobago — ^The Director, of 
Recruitment (Colonial Service), 2 Riclimond Terrace, 
Whitehall, London, S.W.l (Nov. 30). 

A librarian at the Institution of Automobile. 
Engineering — ^The ; Director, 5 Bolton .Road, Chis-.' 
wick,. W,4. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by Ms correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some oe this week’s letters appear on p. 723. 
Correspondents are invited to attach similar summaries to their communications. 


Helium Content of the Stratosphere 

It is often assumed that the ahsence of any 
systematic temperature gradient in the stratosphere 
is incompatible with large-scale mixing ; winds, 
which in the troposphere ensure a constant com- 
position of the permanent atmospheric constituents, 
are supposed to fall off rapidly as the boundary 
between the troposphere and stratosphere is passed, 
and above the level at which mixing ceases the 
composition of the atmosphere should therefore vary 
with the height. Over England, the boundary 
between troposphere and stratosphere lies between 
10 km. and 11 km.; so far, however, we do not 
know where the large-scale mixing in the stratosphere 
becomes negligible. Chapman and Milne therefore, 
in their well-known tables, |)rovide for four cases in 
which effective mixing ceases and diffusion com- 
mences, at heights of 12 Inn., 20 km., 30 km., and 
oO km. respectively. Maris ^ has suggested that 
effective mixing takes place up to about 100 km. 

The most direct method of finding the level where 
diffusive separation actually begins is the chemical 
analysis of air samples ; up to this height the com- 
position must necessarily be the same as at the 
surface of the earth ; above this level the lighter 
constituents of the air should be present in higher 
percentage. The lightest gas, hydrogen, would be 
the ideal indicator, but its proportion in air is so low 
that there is at present no method of sufficient 
sensitivity available. The gas which, owing to its 
lightness, is next best suited is helium, which has 
the additional advantage that no complication due 
to chemical reactions are to be feared. From the 
calculations of Chapman and Milne, it follows that 
the amount of helium should increase by 1 per cent 
in the first 75 metres of the undisturbed layer of the 
stratosphere. 

Oxygen as an indicator is eight times less sensitive. 
Of the air samples brought back from an altitude of 
nearly 19 km. over Russia by the stratosphere flight 
of Prokofiev, Godunov and Birnbaum on September 
30, 1933, only the oxygen content has been analysed 
separately ; it showed no deviation®. The same result 
was found by Lepape and Colange^, so far as the main 
constituents of the atmosphere are concerned ; in nine 
samples of air, taken between 9*0 km. and 16-8 
km., the content of oxygen, of nitrogen and of argon -h 
neon 4-helium, was identical with that at the level of 
the earth. The proportion of helium 4- neon to the 
total of rare gases, however, was found on the average 
to be 27 per cent higher than at the surface, a result 
which the authors apparently regard as real, and not 
due to the inaccuracy of their method ; this would 
mean a still greater change in the percentage of 
helium alone, without neon. 

We decided to investigate the problem of the 
mixing of the stratosphere by measuring directly its 
helium content. With the co-operation of Sir George 
Simpson, director of the Meteorological Office, several 


sounding balloons have been sent up by the Upper 
Air Section of Kew Observatory and samples of the 
air obtamed. Much greater heights can b© reached in 
this way than in manned stratosphere flights. To 
reach high altitudes by such balloons, it is essential 
to keep the weight as low as possible, a fact which 
made it imperative to develop a method for finding 
the helium content in small samples of air with high 
accuracy. Wo can now separate the helium of a few 
cubic centimetres of air from all other constituents ; 
the amount of helium so obtained is measured by a 
procedure described in previous publications on the 
micro-analysis of helium*. Details of the method, 
which enables us to determine the helium content of 
2 c.c. of air with an accuracy of 1 per cent, will be 
published elsewhere. 

For the automatic sampling, a device was used 
which comes into operation after the sounding 
balloon, at the top of its flight, has burst ; an exten- 
sion of an evacuated glass bulb is then broken, and 
while the vessel, attached to a parachute, begins to 
fall, air is sucked in ; after an interval of 10-15 sec. 
the extension is sealed again. If the mechanism 
functions satisfactorily, the pressure of the air inside 
the vessel should correspond within certain limits to 
the highest value of the barographic record. In the 
following table the figures in each row are derived 
from on© sample of air ; at least three portions of 
each sample have been separately analysed with 
accordant results. 


Helium content of the atmosphere at different heights over England. 


Height in km. 
(Dines haro- 
thermograph) 

Height in km., as 
measured by 
pressure inside 
vessel 

Helium in 
10"« c.c. 
per c.c. 

Helium sur- 
plus, compared 
with London 
air (per cent) " 

' 

0 

5*27 ± 0-05 


16*8 

14-0 

5*35 ± 0*07 

1*7 ±1-4 ■ 

18-5 

18-4 

5-31 ± 0*05 

0-7 ± 1-0 

21*0 

20*4 

5-69 ± 0*06 

8*0 ± 1-0 


From our analyses, it seems to follow that, up to 
18 km., w© are not yet above the ideal boundary 
considered by Chapman and Milne, where mixing 
ceases and diffusion becomes effective ; this is in 
good agreement with the results of the Russian 
explorers. At a height of 21 km., however, the 
helium content is already distinctly increased. So 
far, nothing definite is loiown about its constancy in 
different parts of the earth’s surface, and the first 
analyses of a survey begun by us indicate, that local ' 
variations actually occur. The value found for 
London, however, agrees within 0*3 per cent with 
the average of analyses from eight different places in 
Germany, Sweden, the United States, Central 
America, and over the Atlantic, and the B per cent 
helium surplus in the air from 21 km. height appears 
to be outside the rang© of these variations; but 
more samples are needed before it will b© clear whether 
the helium' found is. characteristic for this height. 
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We hope to apply our method of analysis to 
samples from still higher levels of the stratosphere. 
We are continuing our own experiments with soundiiig 
balloons j but as for this purpose England is neither 
geographically nor climatically very favourable, we 
should welcome the eo-operation of others interested 
in stratosphere research. Air samples of volume 
about 6 c.c. (N.T.P.) would permit us to carry out 
three independent analyses of the helium content. 

In conclusion, we would express our gratitude to 
Sir George Simpson, director of the Meteorological 
Office, London, for the assistance he has given us in 
arranging for the collection of samples of air from 
the stratosphere. 

F. A. Paisteth. 

Imperial College of Science E. Geuckauf. 

and Technology, 

London, S.W.7. 

Oct. 15. 


^ S. Chapman and E. A. ISCilne, J. Hou. Meteor. Soc., 46, 357 ; 1920. 
H. B. Maris, Terr. Mag., 3S, 233 ; 1928, 

^Nature, 133, 918; 1934. 

'*A. Lepape and G. Colaiige, C. 

®F. A. Paneth and IC. Peters, Z. phys. CJiem., 134, 3o3 ; 1928. 
F. A. Paneth and Wm. D. Grry, Z. phys. Chem., A, 162, 100 ; 1931. 


Vertical Intensity of Cosmic Rays by Threefold 
Coincidences in the Stratosphere 

A YEAB ago we communicated the results of an 
ascent with, a Geiger-Miiller tube counter by register- 
ing balloons into the stratosphere to a height of 
28 km.^. We found that the curve of the number of 
impulses obtained with the counter is identically the 
same as the intensity curve obtained with an ionisa- 
tion chamber. 


.Recently, we succeeded in sending up a threefold- 
coincidence apparatus by. balloons to a height of 
22 km. (37-5 mm. mercury). The three counters 
had been arranged one above the other in such a 
manner that the area, 45 mm. X 50 mm., of the outer 
counters subtended a solid angle of only 20° aboi'it 
the zenith. Therefore, only the nearly vertical ray s 
producing coincidences are recorded. 

The data for pressure, temperature and counting 
rate were recorded every four minutes in the same 
way as previously described on a photogra,phic plate h 
The coincidence arrangement gave a high resolving 
power even at a high counting rate of a single 
counter. The apparatus was protected against the 
low air temperature by a case of ‘cellophane’ ^ The 
temperature in the case varied only between -f- 25° C. 
and + 17° C. Therefore there was no influence of 
temperature on the recorded data. 

Curve I (Fig. 1) shows the means of the results from 
two ascents and one descent. This curve requires 
correction according to the known probability of 
coincidence counting and of casual eoincideiiees. 
Curve II shows the values thus reduced , There is to be 
seen a maximum at a pressure of lOG mni. of mercurA’ 
and a well-marked hump at a prt‘ssui‘e of 300 mm. 
The humps are obviously to be attril>utcd to the 
components of the cosmic rays of primary or of 
secondary origin. It is remarkabh^ that the same 
humps appear in the ciirvt' oaiiier found with one 
counter, if we transform the t^ariitn' ouvvo indicating 
impulses from all directions to that showing impulses 
in the vertical direction by tht^ motliod of B. Gross'h 
T.he curve tends to zero w^itii decreasing pressure. 
But because of the latitude effect, it is not probable 
that the continuation of the curve will really pass 
through the zero. On the contrary, it is to foe expected 
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that further ascents to greater heights will give a 
definite intensity of eomcidence-producing rays near 

tli€utopofilieatmosphere..:- 

A more detailed report will be publisbed in the 
special number of the Zeitschrift fur techniscJie PhysiJk 
for the Physikertagmig, 1935. ■ , 

We wish to thank the Deutsche Forschimgsge- 
meinschaft for providing the means enabling us to 
make these investigations. . 

Erich Regener, 
Georg Pfotzer. 

Physikaiisclies Institut, 

Technische Hochschule, 

Stuttgart. 

^ E. Regeiier and G. Pfotzer, Nature, 1S4, 325 : 1934. Phys, Z’., 
35, 779 ; 1934. 

» B, Regeiier, Nature, 133, 364 ,* 1933. Z„ 34, 306 ; 1933. 

^ B. Gross, Z. Phys., 83, 214 ; 1933. 


be present, but the greatest range must be in the 
neighbourhood of 3*5 cm. air. It is hoped that 
further observations will make it possible to decide 
these points. 

I am indebted to Prof, He vesy for supplying a 
specially pure sample of samarium, and to Mr. 
Dabholkar of this Department for help in the 
measurements. 

H. J. Tavlob. 

Department of Physics, 

Wilson College, 

Bombay. 

Sept. 13. 

^JVIMer, Z. Phys., 88, 601; 1934. 

- Taylor, Pfoc, Roy. Soc,, A, 150, 382 ; June 1935. 


Emission of Positrons from Radioactive Sources 


Radioactivity of Samarium 

Several workers have investigated the radio- 
activity of samarium, and it is established that this 
element emits short-range a -particles. Mader^ has 
also repoided the existence of a grouji of particles of 
range 1-37 cm., which he believes to be protons. To 
obtain fuller information about these particles, I 
have introduced samarium sulphate into the emulsion 
of an Ilford ‘i?' plate, and examined the tracks which 
are produced. The technique of this method has been 
previously described ^ 

After seven weeks exposure, numerous tracks are 
observed on the plate, most of wdiieh clearly belong 
to the short-range a-particle group. The accuracy 
with wliieli the range in air can be determined from 
measui’ements of the length of the tracks is now 
known, and an account of the method used in making 
this determination will shortly be published. The 
rang© so determined is 

i? = 1 T 3 A 0 • 02 cm. standard air. 

This value is in good agreement with those previously 
published. 

In addition to these short tracks, we have observed 
tracks which correspond to particles of much longer 
range, up to at least 3*5 erg. air. These are much 
less numerous than the short tracks, the relative 
frequency being of the order 1 : 100. So far, some 150 
such tracks have been, measured. The distribution 
curve of the measurements does not show any well- 
defined maximum, such as is always found with a 
group of a-particle tracks, and the ‘scatter’ of the 
measurements is much greater than is found, for 
example, with the tracks of uranium a-particles, for 
which numerous measurements have been made. 
This alone is strong evidence that we are not dealing 
with a group of a-particles. Furthermore, the mean 
separation of the grains is found to be 2 'Op for the 
whole group, and many of the individual tracks show 
greater values. The mean separation for the short- 
range a-particle tracks, obtained on the same plate, 
is 1 '6p. It has been pointed out previously^ that this 
forms a criterion for distinguishing between a- 
particle tracks and proton tracks. It appears, there- 
fore, that the long tracks cannot be attributed to 
a-particlos, and we must conclude that samarium 
emits singly -charged particles. 

It is not yet possible to make any accurate state- 
ment as to the range of these particles. The distri- 
bution curve suggests that more than one group may 


With the improved ap 2 >aratus, already used by 
us in the investigation of j)bsitrons from thorium - 
active deposit, we have repeated our measurements 
of the positron spectrum, emitted by a thin -walled 
radon tube ; a new determination of the ratio of the 
jjosi troll number to that of the |3 -particles of RaC 
was also made. The positron spectrum is shown in 
Fig. 1 : for each jioint about 1,000 particles were 
counted. The ratio was found to 

2-3 X 10-^ = number of positrons, Ny ^ number 

of (3 -particles of RaC). Surrounding the source with 
a 1 mm. lead sheet, we could compare the rmmber of 
positrons emitted by the source with that jii^oduced 
by the y-rays of RaC in lead : it was found that 
+ (Fb) > O'9-l. 



In the positron spectrum from the source, two dis- 
continuities are observed at 760 and 1,100 e.kv., 
which correspond to the intexmal conversion of two 
strong of RaC with energies 1,760 and 2,200 

e.kv. The general shape of the spectrum does not 
correspond, however, either to the theoretical 
spectrum of internal conversion of y-rays from RaC, 
or to the positron spectrum, produced in the thin 
(25) lead foil by y -rays (curve II). By a method 
similar to that used in our analysis of the positron 
spectrum from thorium^, it is possible to separate 
the portion of the spectrum due to the internal 
conversion of y-rays from the total spectrum, The 
remaining main portion of the sjiectrum has the 
features of a continuous siDectriim extending in 
energy up to 1,700 e.kv. The number of positrons 
belonging to this portion of the spectrum is of the 
same order of magnitude as that in the sjiectrum of 
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thorium -active deposit, that is, about 1-1-5 per 10* 
j3 -particles of RaC, and exceeds the number of positrons 
due to the internal conversion of the 1,760 

and 2,220 e.kv. by a factor of about 2. 

Placing aluminium plates 0 • 5 mm., 1 mm. and 3 mm. 
thick in front of the source, we tried to reveal positrons 
produced by (3 -particles from RaC in traversing the 
aluminium. According to D. Skobelzyn and E. 
Stepanowa^, these positrons greatly exceed (50-70 
times) ill number those originated by the action of 
y-rays in the same substance. Our measurements 
showed a small difference in the positron number 
when passing over from the thin (0*5 mm.) to the 
thick (3 inm.) plate ; this effect arising from the 
partial transmission of the positrons from the source 
through the thinner plate. 

Having placed in our apparatus a strong radon 
source so that positrons of the source could not reach 
the counters, we irradiated by y- and p-rays and also 
by y-rays only a 25g-thick lead foil. In this experi- 
ment the positrons going from the lead strip to the 
slit of the apparatus made an angle of 90° wdth the 
direction of p -particles and y-rays. The number 
and the spectrum (II, Rig. 1) of positrons observed 
indicate clearly that most of the positrons are 
produced by y-rays of RaC. Thus we are led to the 
conclusion that the cross-section for the production 
of pairs by y-rays of RaC is at least several times 
greater than the cross-section for P-particles of RaC ; 
as in the case of lead, so in that of aluminium. 

A. I. Alichanow. 

A. I. Alichanian. 

M. S. Kosodaewu 

Physico -Technical Institute, 

Leningrad. 

Sept. 22. 

^ A. I. Alichanow, A. I. Alichanian and M. S. Kosodaew, Katuee, 
136 , 475, Sept. 21, 1935. 

2 1>. Skotaelzyn and B. Stepanowa, J. Fhys,, 6 , 1 ; 1935. 


■ We have also found tiiat amalgamation gives, rise 
to ‘extra’ ring systems which, like those due to 
absorbed, gases, have spacings dependent upon the 
metal. The spacings found for some gold, silver and 
copper amalgams, and given in cols. 4, 5 and 6 re- 
spectively, are c|uite different from those due to 
either grease or absorbed gases. The gold and silver 
amalgams were prepared by suspending the metal 
leaf in the vapour above a warmed drop of mercury 
until signs of amalgamation vrere visible at the lower 
edge of the leaf. Copper amalgmm was obtained by 
immersion in a mercuric chloride solution. 



1 2 3 4 ■ ' 5 6 


In studying the absorption of gas(‘.s by metals, it 
is therefore important to excludt^ the formation of 
‘extra’ rings due to grease or amalgamation ; whilst 
the former should, for the reasons given above, 
always be easy to recognise, tin* amalgam ‘extra’ 
lings appear to have mucli in common %vith absorbed, 
gas ‘extra’ rings, at least in so far as tlie spacings of 
both vary from metal to metal. 

G. 1. Finch. 

Imperial College of Science A. G. Quarbell. 
and Technology, 

South Kensington, 

London, S.W.7. 

Oct. 16. 


^Extra^ Rings in Electron Diffraction Patterns 


^ Naturuiss., 20 , 319 ; 1935. 

2 Trans. Far, Soe., 31 , 1051 ; 1935. 


Mark, Motz and Trillat^ have shown that traces 
of grease can give rise to ‘extra’ rings in electron 
diffraction patterns from metal films. In agreement 
with them, we have found that the spacings of these 
grease rings are as given in col. 1 of the accompanying 
table, and are independent of the nature of the metal 
substrate. The spacings of ‘extra’ rings obtained by 



‘Extra’ RiDg 

Spacings in AngstrSm Units 


1 

2 

3 

4 

5 

C) 

4*02 

4*81 

3*85 

4 '49 

3*75 

4-93 

3-62 

4-00 

3-46 

2 '57 

2 '93 

4*09 

2-90 

2*79 

2*81 

1-69 

2-44 

3*37 

2-43 

1*83 

2 '45 

1-50 

1-81 

3*24 

2 ‘30 

1*61 

2 '31 


1-57 

2 '85 

2*17 

1*49 

2 '15 



2*57 

2-01 


2-05 



1-70 

1-92 


1'83 




1-81 


1‘62 




1-71 


1-49 




1-58 


1 '40 




1-47 


1*29 





heating a metal in a gas are, however, quit© different 
in that they depend not only upon the metal but 
also upon the gas and the nature of the heat treat- 
ments Thus, for example, we have obtained different 
'extra’ ring systems by drawing gold leaf through a 
Bunsen dame (col. 2) and by heating in oxygen at 
540° C. during 30 minutes (coL 3). The reproductions 
1-6 are from the corresponding electron diffraction 
patterns. 


Structure of Solid Oxygen 

As is well known, solid oxygen appears in three 
modifications : a (below^ 23*5° 'K.) ; ' pi ' (23-5°-43-5° 
K.) ; and y (43*5° K. and melting point). In con- 
nexion with our investigations on the struetiire of 
solidified nitrogen and other gases, extensive Work 
has been done with the object of determining the 
structure of the various forms of solid oxygen. 

■ Already in 1927, McLennan and Wilhelm^ pnh- 
lished a powder diagram of oc-oxjrgen which they 
tried to interpret by means of a rhombic cell. We 
found, however, that their interpretation could not 
account for the intensity distribution of the spectrum. 
Later on, powWer diagrams of a- and p -oxygen were 
given by Ruhemaim^. The two forms gave similar 
diagrams, which he tried to interpret by means of 
the rhombic cell proposed by McLennan ; the result 
was not satisfactory. 

In 1929 and following years, we obtained pow^der 
diagrams of p -oxygen, showing a large number of 
lines, but we found that the rhombic cell of McLennan 
could not account for the lines appearing in our 
diagrams. They were, however, satisfactorily inter- 
preted by means of a trigonal (rhomboliedral) cell, 
containing six molecules (a ~ 6*10 A., a = 99*1°) 
corresponding to a density p = 1*395. 
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In spit© of considerable efforts, we have not yet 
been able to determine the arrangement of the mole- 
eules within the cell • but I think we can say 
safely that only the space groups or D 3 ’ 

can come into, consideration. 

We have also been able to obtain quite good 
powder diagrams of y -oxygen. The spectrum shows 
those features which are typical for a lattice with 
rotating molecules. The diagrams were interpreted 
by B, cubic cell (a = 6*83 A.) containing 8 molecules, 
corresponding to a density of p = 1-30. In this 
case w© have also been able to find the arrangement 
of molecules within the cell which satisfies the 
intensity distribution. 

The lattice belongs to the space group The 

position of the individual atoms are not fixed by this 
space group, but only the molecular centres. The 
molecules rotate in the lattice, and they are grouped 
into pairs along the trigonal axis. The distance 
between the two molecules of a pair (3-48 A.) is 
somewhat smaller than the minimum distance 
(3*68 A.) between neighbouring pairs. This indicates 
that the molecules of the pair are tied up with 
stronger forces than molecules of different pairs. 

The study of the absorption bands of liquid 
oxygen by Ellis and Kneser^ also indicates the 
existence of groups (O 2 — O 2 ). This tendency to 
form groups explains the fact that y -oxygen, 
although it possesses rotating molecules, does not 
appear in a closest spherical packing of mole- 
cules, as in the case of (3 -nitrogen. The centres 
of the pairs ( 02 - 02 ), how^ever, form a face centred 
lattice, and wo may, therefore, say that y -oxygen 
forms a closest cubical ‘-packing of pairs of oxygen 
molecules. 

y-Oxygen may also be regarded as belonging to 
the space group T^. In this case we arrange the mole- 
cules in two fourfold equivalent positions with para- 
metesrs ay and .ry. Putting .Ti== — .x 2 , the symmetry 
of the lattice is raised to that of the space group Tji^. 

As shown in previous papers also, the lattices of 
a-lSTa and a-CO approximately fulfil these conditions, 
and they are therefor© closely related to that of 
y-oxygen. ^ ^ 

The lattice of y-oxygen is obtained wlren in 
oc -nitrogen or in a-CO each atom is replaced by a 
rotating oxygen molecule (O 2 ), and the j)arameters 
are subject to the relation Xi ~ — .ry. 

L. Vegard. 

Physical Institute, 

Oslo. 

Sept. 30. 

rPkU, Mag., (7), 3, 383; 1927. 

“ if, Pkys., 76, 368 ; 1932. 

» if. Phifs., 86, 533 ; 1933. 


Ginematographic Record of the Iron Transition, 
as seen by the Electron-Microscope 

Recently E. Briiche and W, Kneclit^’ described 
til© eiectronoptical observation of the transition of 
a- into y-iron. In their beautiful experiments, ho'w- 
ever, the ©mission of the test-piece (after activation 
by means of an evaporated barium layer) at the 
transition temperature of about 900° C. was so small 
that the actual occurrence of the process could not 
be observed on the iluorescent screen without suffi- 
cient adaptation of the eye. In order to obtain a 
fiuorescent image clear enough to be photographed, 
the temperature of the test -piece had to be raised 


to about 1000° C. A photographic record of the 
transition could therefore only be obtained by 
observing whether, after lowering the temperature 
to the neighbourhood of the transition point and 
raising it again at 1000 °, the texture of the test- 
piece had changed or not. 



Fio. 1. Growth of a-iron crystals in the original y-pliase. 


Using an ‘electron-microscope’ with one magnetic 
lens, similar to that described by other authors w'© 
succeeded in obtaining even below^ 900° C. an inten- 
sive emission from a strip of iron after careful activ- 
ating by means of evaporated barium or strontium 
oxide, so that the fluorescent image could easily be 
photographed wdth a film camera (N.A. 1 ;2*7; 
f~4. cm.) after an exposure of 1-2 sec. Since by 
slowdy lowering or raising the temperature through the 
transition point the growth of the new crystals could 
be made to take place in 5-10 minutes, it was thus 
290 ssible to obtain a cinematographic record of the 
transition process (a photograph w^as taken every 
4 seconds). In Fig. 1, A-F, six se|3arate photograjohs 
have been re]3roduced. They show clearly the growdh 
of a-crj^stals (starting at the left) in the original 
y- 2 )has©. It is of interest to remark that the 23ro- 
gressive growth of the newly -formed crystals ob- 
served here is essentially different from the sudden 
formation of martensite needles in austenite, of 
which a cinematographic record by means of ordinary 
microphotography ha-s been made by Wiester®. 

W. G. Burgers. 

J. J. A. Ploos VAN Amstel.. 

Natuurkimdig Laboratorium der 

N. V. Philips’ Gloeiiampenfabrieken, 

Eindhoven, Holland. 

Sept, 16. 

» E. Brtiehe iind W. Kneclit, Z. tech. Phys., 16, 95; 1935. 15, 
461 ; 1934. 

^ M. E. G. Houtermaiis imd W, Schulze, Z. Phys., 78. 340 : 

1932, J. Pohl, Z. tech. Pkys., 15, 579 ; 1934. See also E. BriiciKs 
KdlloidzeitschTift, 66, ZS9 ; IQM. 

® H. jr. Wriester, Z. Metallk., 24, 276 ; 1932. A similar cinemato- 
graphic record of the a-y-tiansition in iron and steel has also been 
obtained by H. Esger and H. Cornelius {Stahl U7td Bisen, 53, 532 : 1933). 
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Statistical Tests 

I HOPE some space will be afforded me for comment 
on Prof. Karl Pearson’s letters^, since I fear that 
Prof. Pearson’s expressed opinions are not calculated 
to engender trust in modern statistical methods. 
These have proved, however, to be of almost universal 
practical service in minimising the number of times 
an observer may be misled by his observations. 

To commence with, I must answer Prof. Pearson’s 
attack on the logical position of Prof. Fisher and 
myself. No doubt Prof. Fisher will have something 
to say on the matter. For myself, I would point out 
that I never assume that data are capable of proving 
either the truth or the untruth of a h37potheticai 
cause of our observations. The hypotheses being 
tested by the data are the following : Do the data 
indicate that a stipulated hypothesis is not likely to 
be true ; and the reverse hypothesis — do the data 
not indicate this ? Ail statistical tests appear to me 
to be of this kind. If the data do not indicate— I 
am not using the wnrd prove — that the stipulated 
hy|3othesis is false, the simplest explanation of the 
data is often that the hypothesis is true. This holds 
good especially in cases where the stipulated hypo- 
thesis is known to be a- simple and a likely explanation 
of the data. Such cases are very numerous. 

To attempt to cover all hypothetical frequency 
distributions under the term ‘graduation formulae’ is 
to overlook the fact that, as used, such distributions 
are of two radically different kinds. The first kind 
contains those which may be expected to have given 
rise to our observations. Of this kind is the binomial 
distribution as used for testing bias in die© or throw- 
ing of dice. The ‘limit’ approximations, the normal 
distribution, Prof, Pearson’s Type III, the Galton- 
Macalister, and the Poisson series, for example, may 
often be justified as ‘expected’ explanations ; also 
the straight line, the parabola and the hyperbola 
and the aggregate of two or more samples. The 
manner in which they arise in theory may be assumed 
reasonably to resemble the mamier in which they 
arise in practice in many cases. They are reasonable 
explanations of our data unless these themselves 
indicate that they are not. They are not mere 
graduation formuise. Of the second kind are the 
distributions mentioned, together with a host of em- 
pirical distributions without simple theoretical basis, 
when they cannot explain the origin or cause of the 
data. These are truly mere graduation formuise. They 
may be very useful as such but do not increase our 
knowledge of the work of Nature. Of such a kind is 
Makeham’s formula. To use such formulae to cover a 
combination of simple explanatiofis of observations 
is to obscure the workings of Nature, not to elucidate 
them. Yet as mere graduation formulae they may. be 
ideal. 

Prof, Fisher’s school of statisticians aims at dis- 
entangling combined simple explanations of observa- 
tions from each other and thus showing up likely 
causes of the data. It is true that in their work it 
is assumed generally that the observations or simple 
functions of them are samples from a normal popula- 
tion since the processes of analysis used are then 
more readily applied. It has been shown, however, 
that these processes of analysis are often fully 
justified where the fundamental assumption is not 
strictly justified, and that the methods are most 
valuable in minimising the number of times an 
observer may be misled by data. Mere graduation 
formulae cannot ever perform this practical service. 


My plea for the use of different levels of significance 
as criteria of judgment whether data do or do not 
indicate the unlikelihood of a given hypothesis has 
an analogy in engineering practice. I mean the use 
of the ‘breaking strain’ and the ‘working load’ of a 
given kind of rope. At strains near the breaking 
strain the rope is likely to break : at strains near the 
working load it is unlikely to break. At inter- 
mediate strains the likelihood of breaking cannot 
be expressed. With full knowledge the) likelihood’ 
could be expressed as a probability, but such full 
knowledge is not assumed. Reasonable safety is 
what is required. My aim is to make a safety -gap 
between “not shown to be an unreasonable explana- 
tion” and “may be considered a likely explanation”. 
The notion does not apply to graduation formuiie, 
but only to expected causes. If no particular cause 
is expected it would appear safer to consider always 
that the sample exactly represents the form of the 
population. No other population is shown to be 
even possible by the sample itself. This does not 
preclude the use of a graduation formula to express 
concisely the general form of the sample and to 
provide parameter-distributions of very similar form 
to those applying to the sampk' -pop illation. 

H. J. Buchaxan-Wollaston. 

Fisheries Laboratory, 

Loivestoft. 

Oct. 8. 

'Nature, 136, 296, 550, Aug. 24 and Oet. 5, 1935. 


The Accessibility of Discoveries 

We are indebted to Natithe (136, p. 606) for an 
admirably sharp picture from Dr. Royds setting out 
his discovery (by its emission spectrum, which is in 
excess of its absorption as an atmosphere) of a layer 
of oxygen about a thousand miles deep at the base 
of the solar chromosphere. As he hints, his graph of 
intensities gives data for the law of distribution of 
oxygen- density with height : and he refers to a 
forthcoming Kodaikanal BuUef in for a discussion of 
this fundamental problem. But •where is one to find 
it ? When I was a member of the Indian Observa- 
tories Committee, the Bulletin came to me regularly, 
and was often of intense obseriTitioiial interest, 
which I sometimes exploited : but al.iout twenty 
years ago my place on the Cominittee was vacated, 
and I have never seen a Bulletin sincp, nor do I 
know how to find one. Yet I am still favoured with 
personal copies of American and French astronomical 
reports. I am, moreover, by way of contrast, often 
overloaded with astronomical theory coming from 
the Royal Society and the Royal. Astronomical 
Society, in the main too complicated anatytieally for 
my slow rate of appreciation, as an amateur no 
longer young. The brief accounts in Science Abstracts 
come therefore as a relief. 

This note is presented mainly by way of illustration 
of current methods, especially in Government 
publications, against which I used to protest in vain 
when I had a seat in the House of Commons, of 
fixing prices on a scale that will recover the expense 
if all the copies of the edition are sold, regardless 
of the consideration that this price may prohibit the 
sale of any copies at all. , And then what is the use ? 

'' ' J OSEPH Larmob. 

Holywood, 

Co. Down. 

Oct. 11. 
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Surface Structure Beneath the Pacific 
Seience Abstracts, July 25, 1935, No. 
2944, which reached here yesterday, one reads 
that calculations by R. Stoneley from data for an 
earthquake in Mexico at Apia point to an upper 
layer of granitic material beneath the Pacific about 
10 km. thick resting on uitrabasic rock. 

A month ago I . came here to relieve Mr. J. Wads- 
worth (director), on furlough, and have since inter- 
preted records of a few minor shocks with origins 
less than 10° from Apia. I found, unexpectedly, 
that velocities given in Jeffreys’ “The Earth” (seconcl 
edition, par. 6™9, p. 116) very closely fit particularly 
the transverse waves, for upper, intermediate and 
lower layers, as for thicknesses cited therein. P 
phases are much fainter, but phases corresponding 
to longitudinal wave velocities appropriate to these 
three layers do seem to exist too, on some records 
studied so -far. 

Such layers exist in New Zealand, but publications 
read there created the impression that these layers 
may be absent near Samoa. My deductions, both in 
method used and as an attempt, have been quite 
independent of those by Stoneley^ However, both 
results are favourable to a 10 km. granitic layer. 


References available here so far leave a xloubt as to 
common agreement on the intermediate ‘ layer,- 
because some writers- call only the lower layer 
“uitrabasic”. In my judgment, Wiochert records 
here are as clear on this point as are some published 
by Jeffreys cited earlier. H. F. Baibd . 

Apia Observatory, (Acting Director). 

Western Samoa. 

Sept. 3. \ . 


Microscope Technique 

It is proposed to bring out siiortly^ a tenth edition 
of the “Microtomist’s Vademecum”. I shall be glad 
to hear .from other laboratory workers of any new^ 
and special methods which would be suitable for 
inclusion in the new edition. Correspondence from 
North, and South America should be forwarded to 
the American editor. Dr. Theophilus Painter, Depart- 
ment of Zoology,. University of Texas, Austin, Texas, 
U.S.A. , ■ ■ . j. Bronte G-atenbv. 

. University Zoological Department, 

Trinity College, 

Dublin. 

Oct. 15. 


Points from Foregoing Letters 


In order to find out at what height of the atmo- 
sphere large-scale mixing (winds) ceases to occur, 
Prof. F. A. Paneth and E. Gliickauf have deter- 
mined the percentage of helium in samples of air 
obtained by means of sounding balloons sent up 
from Kew. Up to a height of 18 km., the percentage 
remains practically^ constant, but at 21 km. a notice- 
able increase (8 per cent) was observed. The authors 
ask the co-operation of stratosphere investigators in 
various parts of the ■world in order to obtain small 
samples of air from high altitudes. 

The intensity of cosmic rays in the upper atmo- 
sphere — up to a height of 22 km., corresponding to 
an atmospheric pressure of 37*5 mm. mercury — has 
been determined by Prof. E. Regener and G. Pfotzer 
with an apparatus recording only vertical rays. The 
curve shows a ‘hump’ in the intensity at a height 
corresponding to 300 mm. pressure, and a maximum 
at 100 mm. pressure, apparently due to primary or 
secondaiycomponentsof cosmicrays. Atgreaterheights 
there is a rapid fall in the intensi'ty^ of vertical cosmic 
rays, but the authors expect that a certain definite 
intensity of cosmic rays (coming from interplanetary 
space) will be found at the top of the atmosphere. 

By means of the new technique of registering the 
tracks of ionised particles upon photographic plates 
in the emulsion of which a small amount of a suitable 
substance (in this case, samarium sulphate) has been 
incorporated, Prof. H. J. Taylor has confirmed the 
emission of a -particles by samarium. The element 
also emits particles of greater penetrating power, 
which appear to be positively charged hydrogen 
atoms (protons). 

The energy and relative number of positive 
electrons from a radioactive source has been deter- 
mined by Prof. A. I. Alichanow, A. I. Alichanian 
and M. S. Kosodaew, and compared with the similar 
‘positron spectrum’ produced by y-rays in thin lead 
foil. From these, and from further results obtained 


by^ irradiating lead with y- and P-rays together and 
with' yu'ays alone, the authors conclude that when 
lead (or alummium) is submitted to rays from such 
a source, most of. the positrons produced are due 
to the y-ray^s of radium C. 

Dr. G. I. Finch and xA.. G. Quarrell submit photo- 
graphs and measurements of ‘extra’ rings obtained 
by’- electron diffraction — by^ passing electrons through 
thin films of metals. The rings differ according to 
the nature of the metal and the treatment it has 
received. The authors emphasise that when stiidy^ing 
the absofption of gases. by’- metals by’' this method, 
it is important to exclude the formation of ‘extra’ 
rings due to the presence of grease or to amalgama- 
tion. 

Prof. L. Vegard states that he has obtained good 
X-ray^ diffraction photographs by the powder method 
with y-oxy^gen, one of the three forms of solid 
oxygen. He deduces that its cry’^stalline structure 
may^ be represented by a cubic cell containing eight 
rotating oxygen molecules grouped into pairs (O 2 -O 2 ), 
the distance between the two molecules of a pair 
being somewhat smaller than the minimum distance 
between neighbouring pairs. y-Oxygen, Prof. Vegard 
states, represents the closest cubical packing of pairs 
of oxy’-gen molecules, and its structure is similar to 
that of a -nitrogen and a -carbon monoxide. 

Cinematographic records showing the transition 
and growth of cry’-stals of a-iron (magnetic) in the 
original y-iron (non-magnetic) in the neighbourhood 
of the transition point 900° C. have been obtained 
by^ Dr. W. G, Burgers and J. J. A. PIoos van Amstel, 
by means of an ‘electron-microscope’ with one 
magnetic lens. 

Sir Joseph Larmor directs attention to the difficulty 
and expense involved in obtaining scientific period- 
icals and other publications with restricted circula- 
tion, and protests against the high price of certain 
Government publications. 
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Research Items 


Kisi of Liberia ’ 

Among etlinograpMcal papers presented to Section 
H (Anthropology) at the Norwich meeting of the 
British ' Association was an account Miss E. D. 
Earthy of the Kisi of Liberia, a tribe little known to 
anthropologists, which speaks a semi-Bantu language, 
although surrounded by peoples of the Sudanic 
linguistic group, and has been little affected by 
European culture contact, being economically inde- 
pendent of foreign civilisation. Their villages are 
built on hill-tops in the forest, where the borders of 
Liberia, French Guinea and the Sierra Leone 
Protectorate meet. The people are probably of 
mixed Hamitic-Negro stock with a strong l)ygmy 
strain in some of the villages. The ruling class are of 
fine physique, and live by hunting, fishing and agri- 
culture. Their chief food is rice seasoned by palm oil. 
Their currency is twisted iron rods, used for the 
bride-price and commerce in the markets. The 
paramount chief rules over a large number of clans 
and sub-clans. The tribe is totemic, and inter-totem 
marriage is forbidden. Polygamy prevails. Names 
up to the sixth child of either sex show the order in 
which the children are born. Both sexes have to 
undergo a severe course in the bush initiation school. 
Their religion is a mixture of animism and totemism. 
An important sacrificial rite takes place when the rice 
harvest is over. The sacrifice is performed on the top 
of a high and inaccessible mountain, of which the name 
is never divulged to strangers. The office of priest, as 
is that of trumpeter, is hereditary. The sacrifice is a 
sheep, which is slain by the ]pri©st, the blood being col- 
lected in a bowl held by a member of a special family, 
in which the office is hereditary, who touches the hand 
of each worshipper with the blood, which the latter 
must then rub over his face, especially the forehead. 
The priest then prays for the prosperity of the people 
and coimtry. In returning, no one must look back 
at the mountain or fall, otherwise he will die. 

Prehistoric Copper and Bronze 

Some further results of the analyses of co 2 )per and 
bronze from excavations in Siimeria and from other 
archfeological sites in the Near and Middle East are 
given in the report of the Committee on Sumerian 
copper presented to Section H (Anthropology) at the 
recent Norwich meeting of the British Association. 
A chronological arrangement by Dr. Plenderleith of 
the results of the Committee’s examination of speci- 
mens from Ur shows that the single object examined 
from the ai’Ubaid period is of nearly pure copper; of 
eleven objects from the Royal cemetery, nine are 
bronze, while two contain only small proportions of 
tin ; and that while both copper and bronze occur in 
the Sumerian period, objects of the Sargonid period 
are either of copper or contain only a small proportion 
of tin. To these must now be added four objects 
from Jemdet Nasr in which copper varies in per- 
centage from 48*18 to 67 *23 ; all show arsenic, varying 
from^ 0*20 to 0*93, and two show nickel in the pro- 
2 >ortion of 0*02 and 0*075 respectively. A copper rod 
from the same site, which was less corroded, gave 
I>ercentages of copper, 82*33, nickel, 0*05, arsenic, 
0*34, sulphur, 0*11. In none of these was tin present. 


In twenty-two siDeciinens supplied by the Oriental 
Institute of Chicago from Tell Asinmq Khafaje and 
Alishar Hujuik, nickel was .absent in two samples 
only, from Alishar. The Akkadian material from Tell 
Asmar showed no tin, and this metal was also absent 
from two objects of early dynastic age from Kliafaje, 
and present only in the proportion of 0*40 in an early 
dynastic chisel 'from Tell Asmar. Some interesting 
results were obtained from copper objects ircnn Tell 
Duweir (Lachish), Palest,ine. . Tlie metal had clearlj^ 
come from sources other than those from wliicli the 
Mesopotamian metal had been derived. It was, 
therefore, of special interest to examine ores and slag 
obtained from the Arabali distinct b\- ^Mr. J. L. 
Starkey. The ores proved to be a mixture of azurite 
and malachite with no tin, arsenic, nickel or lead. 

The 'Rain Frog" of China 

The egg-laying habits of the raiTi-frog, Kalouhi 
borealis, are correlatt‘d with amount of raiufail and 
temperature, so that under i^roper t<ni]M*ratui'e 
conditions (something on'cv 20" G.) a minimum 
threshold of about 40 mm. of rainfall is nceossary. 
This amount of rainfall does not indicatt* tlio do])th 
of the ];)Ools needed for i‘gg-!,a> ing, iIk'si* may 

be drainage centres of iargia* ari'as (Ju-dd Li and 
Ohang-shan JAn, Pel'in Xat. Ilisi, Hail., 10, 45; 
1935-36). Larval dovelopmtait providi‘s another 
aquatic complication, for iinlt^ss tln^ ]>ooi in wbicii 
the eggs are laid lasts through tlnve wt^lvs, the larvte 
caimot comj)lete their de^'elopment. Furthermoi*e, 
the larvte feed upon iinieeihiiar organisms, and so 
are dependent upon the influx of organisms and their 
multiplication, which again depend ipoii washings 
from the heavy rainfall and ap]3ropriate tempiTanire. 
The food habits of the adults are somewhat .-similar 
to those of frogs and toads, and since thtu' prey 
upon injtirious ants belonging to tlit^ Formicidic, it is 
IDOssible that thereby thew bcirllt mankind. 

Malformation in Adriatic Copepods 

FoelowTNG his piwious work on I la* sainu subj(H‘t, 
Dr. Fritz Fruchfl sumniaris(‘s his records (if tnal.- 
formatioia in various a]>p(aidages ei‘ s(‘\'eral marine 
copepods in his j>apta‘ 'Ueitrag zar Keiiuluis der 
Missbildungen adriatisclieii P!anktonco])cpod(*u” 
(Sitz. Akad. Wissen. Wieii. Ifath.-iuinirvass. K Lasse. 
Abt. 1. Mineralogie, Biologie, Krdkumka 143, 5 bis 7 
Heft ; 1934). These include abu<3rmal autemne, 
caudal furca and legs, the last being most fr4M|uently 
affected. Ternora styUfera has been found the 
author to vary considerably in both tiie absolute 
and relative length of the (.*audai furca and the 
relation of the branches to one another ; but there 
are also abnormalities in the setas, and a peculiar 
form is here shown in Ternora longicornis,. in which 
one branch is quite unlike the other and much 
shorter, the armature differing greatly. A table is 
given of -all the malformations seen, -with dates and 
localities, involving ten species of the genera Galanus, 
Calocalanus, Aetidius, Ternora, Acartia, SappJiirma 
and Corycoeus. It is evident that such malformations 
are. of not ..infrequent oceurrence, and it is of import- 
ance to note these carefully wdien observed. 


SunnU'infTi! „ln 
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Deterioration of Cut Sugar Cane in Egypt 

Although tlie loss in 'sugar value of the cane 
during a delay between harvesting and milling has 
been mentioned by investigators in other sugar - 
producing countries, the observations made by Dr. 
Rosenfeld in the Egyptian field cannot be over- 
emphasised from the planter’s point of view (Bull. 
155, Ministry of Agriculture, Egypt). Certainly the 
fact that a four days delay in delivering the cut cane 
means the evaporation of all the profits on the 
harvest serves to give point to the investigations at 
Mallawi. Though the extent of loss varies with the 
type of cane grown, yet in no case is it small enough 
to make a delay in delivery anything but a serious 
risk — even in the coolest harvest time when de- 
terioration is least. At the same time, in cases of 
unavoidable delay, certain elementary precautions 
wall minimise the loss. Of the actual manner of 
deterioration, the ‘masking’ of the remaining sucrose 
by the invert sugar, glucose, is perhaps the most 
interesting, for it means that loss is not only due to 
inversion but also to the formation of the glucose on 
the sucrose crystals, so that the latter cannot be 
extracted. From the facts put forward it seems that 
a delay in harvesting, until immediate transport of 
the cut cane is assured, is at any time preferable to 
a hold-up between the harvest and delivery of the 
cane. 

Production of Vegetables for Canning 

{Some problems in the growing of vegetables for 
canning was the subject of a paper read on Septem- 
ber 6 by Mr. W. B. Adam to Section M (Agriculture) 
at the Norwich meeting of the British Association. 
The canning industry in England has developed 
rapidly since 1928, and although the present output 
is still about one twentieth of that in the United 
States, it has now reached approximately 100 million 
cans per year. The research work, conducted at 
Campden, deals with ail aspects of the industry, 
selection of variety being one of the most important 
lines of work, particularly as vegetables for canning 
are grown under contract, and a steady supply 
throughout the season is essential. Biochemical 
investigations are also being carried out to determine 
the age at which the vegetables can satisfactorily — 
the sweetness of green peas, for example, is lost after 
a certain stage in their development owing to the 
sugars being replaced by starch. Technical problems 
inevitably play a prominent part in the industry, 
questions of colouring being among those which have 
received special attention, and a new process for the 
treatment of green vegetables has been evolved at 
Campden. Vegetables are canned within a few hours 
from picking, so that they are actually preserved in 
a fresher condition than those bought on the market 
for home cooking. Further, biological investigations 
in the United States have shown that canned vege- 
tables generally have a higher vitamin value than 
those cooked in the usual fashion, so that from a 
dietetic point of view the vegetable canning industry 
is entirely justified. 

Air Seasoning of Indian Timbers 

With the increasing demand for timber, the great 
waste due to the common use in the tropics and sub- 
tropics of green timber has gradually received 
recognition. If insect attack is left out of the question, 
the material in log form is subject to splits, shakes. 
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end-cracks and decay, whilst converted timber owing 
to bad stacking and other evils incurs even greater 
loss by depreciation. Furthermore, the climate itself, 
with the great degree of variation in temperature 
and moisture throughout the year, results in enormous 
waste, both before and after the finished article has 
been turned out. The difficulties in India, as is 
pointed out in Dr. S. N. Kapur’s “Manual ' on the 
Air Seasoning of Indian Timbers” (Forest Research 
Institute, Dehra Dun. Delhi: Manager of Govern- 
ment Publications, 1934), are due to the absence of 
any large-scale wood -using industries in the country 
other than railway workshops and ordnance factories, 
most of the wood-working industries in India being 
carried on in a small way, usually employing manual 
labour, their requirements of timber being small and 
consisting of a variety of species and thicknesses 
which preclude the installation of any expensive 
plant like seasoning kihis. It is for this reason that 
the author holds the opinion that an improvement in 
the general wood utilisation in India can only be 
brought about by the introduction of proper methods 
of air seasoning. It is, therefore, with this question 
of air seasoning that the manual deals under sections 
devoted to moisture, shrinkage, the mechanism of 
wood seasoning, seasoning defects and their causes, 
the practice of girdling trees before felling (as is 
usually done with teak), water seasoning, green 
conversion, requirements of seasoning such as sheds, 
etc., practical methods of stacking timbers for 
seasoning, and the seasoning of railway sleepers. In 
a second part, the author deals with the air seasoning 
characteristics of various species. 

Caledonian Orogeny of North-East Greenland 

Ih his preliminary report on this subject, 0. E. 
Wegmann presents a discussion of the problems 
involved which is a model of its kind {Medd. om 
Gronland^ 103, No. 3, 1935). He shows that the 
sediments of the East Greenlandic geosyncline (up to 
9000 m. thick over a width of not less than 200 km.) 
indicate a deep-going interruption of the Greenlandic 
shield on such a scale that the geosynclme must be 
looked upon as a tectonic element of first order in 
the architecture of the earth’s crust. In Caledonian 
times, immense migrations of sub -crustal material due 
to igneous activity took iilace. In part, the material 
penetrated the rocks by a process of ‘molecular 
migration’, leading to the formation of lai'ge felspar 
phenocrysts, ‘augen gneisses’ and migmatites in 
great variety. Wegmann draws a distinction between 
a migration of elements through a stationary frame- 
work and a migration through a framework under- 
going internal and external movements. He points 
out that where quartzites and schists are interwoven 
with felspar, not ail the material has migrated, but 
only the part of it which rendered possible the 
formation of the felspar. When crystallisation out- 
lasts the movements, the relict structures disappear, 
and the result is a granite of more or less massive 
character which nevertheless is itself only a mixed 
rock that has migrated as a mobile mass from its 
original place of development. Such granite is not to 
be regarded as the source of the migrating elements. 
The conclusion is reached that igneous phenomena so 
transformed the infra -structure of the Caledonian 
material that the conception of the mountain complex 
as being of germanotype character is deprived, of 
support based on the opinion that the basement 
rocks are rigid, undeformed Archean masses. Every 
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line of evidence indicates that the mountain chain 
must be regarded as a deep -going interruption of the 
Pre-Cambrian shield. The later history is briefly 
summarised ; further problems are indicated ; and 
a detailed memoir on the whole — which will be 
eagerly awaited — is promised at a later date. 

Geography of the North Sea Bed 

A BATHYMETEiCAL map of the North Sea floor 
compiled from the Admiralty Charts accompanies a 
paper on the subject by Mr. K. G. Lewis in the 
Geographical Journal of "October. The map brings 
out a number of features that are often overlooked 
and raises a number of problems. River erosion 
explains many of the features, and Mr, Lewis traces 
what lie calls the Silver River, the extended Rhine, 
to the west of the Dogger Bank and then northwards 
by changing courses. But more difficult to explain 
are certain features that are not clearly the outcome 
of river work, and suggest tectonic movements. There 
are a number of narrow elongated depressions. In 
the English Channel there are comparable troughs 
not comiected with the river that once flowed there. 
Mr. Lewis suggests that these may be due to folds 
on the floor which have disappeared. A fold would 
hold up the water behind it. Tlie w^ater w^ould flow 
along the course of the fold in a deepening channel 
until it found an outlet. Eventually the flow of 
water would destroy the anticline. Another problem 
that awaits explanation is the failure of the sand 
and gravel which lies over most of the floor to fill 
these depressions. The small elevations south-east 
of the Dogger Bank suggest not erosional features 
so much as heaps of moraine matter. 

Specific Heats of Crystals 

The August 1 issue of the Proceedings of the Royal 
Society, A, contains the Bakerian Lecture by Prof. 
R. H. Fowler on “The Anomalous Specific Heats of 
Crystals”, The lecture contains a general survey of 
the theoretical position and gives a new^ tentative 
theory of the contribution made by molecular rota- 
tion. The theory of specific heats is primarily the 
construction of the free energy function of the solid 
in terms of an assumed model for the crystal lattice, 
and this in turn involves the construction of a 
‘partition function’ giving the probability of the 
different energy states. Assumptions were made by 
Einstein and by Debye which led to partition func- 
tions and to specific heat formulae, and Debye’s work 
has been recently extended by Blackman in a detailed 
consideration of cubic lattices. Fowler classifies as 
‘anomalous’ any variation of the specific heat which 
does not arise from normal modes of vibration (small 
oscillations) of the atomic lattice. Such anomalies 
must arise in any ease in which there is not a mono- 
tonic increase of specific heat with temperature. He 
classifies them into three types. In the first type 
the anomalous specific heat occurs around a certain 
temperature and, in some cases, in any event, the 
extra s|)ecific heat is used in exciting the atoms, for 
example, to states of higher orientational energy. 
The second type is distinguished by sudden dis- 
appearance of the anomaly above a certain tem- 
perature, and its explanation involves co-operative 
interactions between atoms of the lattice. Examples 
are the ferromagnetic interaction disappearing above 
the Curie point and the order-disorder transitions 
recently described by Bragg and Williams. The 
rotational contribution specially discussed by Prof. 


Fowler is of this type. The, third type is, the dis- 
continuous absorption of heat at a t.raiisition tem- 
perature between phases. 

Use of Electron Lenses for p-Rays 

O. Klemperer (Phil. Mag.. Oct.) has apj^iifd to 
[ 3 -ray spectroscopy the known focusing effect of a 
short coil on electron beams passing axialh’ through 
it. A short coil, with or without an iron inaiitJe to 
concentrate the field, was used to focuis the [3 -rays 
from a small radioactive source fTh C) on tln^ wijulow 
of a Geiger counter plac(‘<l about a nitUrt* avny. l>y 
varying the curremt in tin* coil, the ])u\ver of the lens 
may be varied, and diflerent fi-ray energy g]*oups 
brought into focus. This m<aho<! is anak^gous to tiie 
focal isolation of light according to tlie method of 
Rubens and Wood, and good |3-ray c^ould be 

secured. A further development was construction 
of a magnetic analogue of an ordinary spectroscope, 
with magnetic lenses for tclcsco])e and ecdlimator 
and a uniform magnetic field for a dcficcting prism, 
but the experiments have not yet completed. 

Cerin and Friedelin 

By extracting ground cork witli alcohol, Cliettrcul 
in 1807 obtained a matcTial which lie l^tlieved to 
a wax and called ccrino. In 1898. Thoms obtaiiu*d 
it in a pure state and belie vefi it to be n ‘luted to 
the phytosterois )>eeauso of its colour reactions. 
Another constituent of cork (.‘xtract was prc^]>ar(‘<I in 
1899 by Istrati and Ostrogo\'ich who, in rct.urn f<u* 
the interest taken by Friedcl in their iiivt“stigation, 
named it after him. N. L. I)rak<‘ and R. P. rjaec>bs(‘n 
(J. Amer. Chern. Soc., 57, 1570 ; 1935) ,ha\’e now re- 
investigated these materials. Th<‘\' find fcliat tlie 
empirical formiikn of friedelin is C 30 H 50 O and that 
of cerin CgoHsoO^, plus or minus 2H, within the limits 
of error. The hydrocarbon to which friedelin is related 
is C 30 H 52 . The molecular weight ivas determined by 
the saponification of several enol esters. The colour 
reaction was not due to pure friedelin but to a sterol 
present as impurity. The presence of a double bond 
in friedelin is inferred from molecular refraction data 
and the colour reaction with tetranitromethane. 
Addition of bromine and liydrogenation were not 
effected, but one of the doublt' l^onds of ergosterol 
behaves in this way. 

A Rectifying Valve for Radiological Work 

Messrs. Philips Mbtalix, of 145 Cliariug (A'oss 
Road, W.C.2, have sent us a booklet on high timsion 
rectification which should p)rove useful to radio- 
logist and the radiological engineer. T.he>' will find 
in it an explanation of the fimctioning of rectifying 
valves and the relative efficiency of \’ai*ious 
There is also given an account of the, gas-filled 
valve, their latest production. They point out that 
every operation in the production of radiograms, 
from the time of switching on the mains until the 
removal of the film from the fixing bath, must be 
performed with the highest efficiency, if consistently 
good results are to be obtained. As a rule, the 
rectifying valve does not receive the consideration 
it deserves, and yet its performance is essential to 
good work. It often causes additional expense by 
wastage of films, and its failure can irremediably 
damage the X-ray tube and other valves in the 
circuit. The technical matter contained in this 
booklet will assist the radiologist in understanding 
present-day equipment. 
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International Institute of Documentation 

Copenhagen Congress 


M IGROPHOTOGRAPHY, as a means of dis- 
tribution of data, riv^alled such veteran 
subjects as decimal classiiication and cataloguing in 
discussions at the Copenhagen Congress of the 
International Institute of Documentation, on Septem- 
ber 10-14. Marking the fortieth anniversary of the 
world bibliographic or documentation movement 
that arose out. of the 1895 International Congress 
of Bibliography, this thirteenth Congress in a part 
of its programme provided, in effect, a 'clearing house’ 
for current progress upon microphotographic duplica- 
tion as visualised or practised in many lands. 

'Nearly fifty reports were presented to the Con- 
gress, and the advance volume of the Congress is an 
important addition to the literature of finding, 
classifying, , preserving and distributing written 
information. 

Held under favourable weather conditions of 
Copenhagen’s waning summer and arranged with ' 
Danish hospitality by the local committee, of which 
Oscar Thyregod was the leader, the Congress brought 
together representatives from about a dozen countries 
to discuss problems of mutual interest in a medley 
of German, English and French. 

The p.resident of the Congress, Dr. J. Aiingh Prins, 
president of the Dutch Patent Office, said in an 
opening address that documentation has three stages : 
(1) investigation as to what has been written about 
a subject or put into the form of a document ; (2) filing 
the material so that the place of each subject may 
be determined instantly ; (3) placing the material at 
the disposal of those who need it. 

With regard to filing and classifying material, Dr. 
Prins said : “Collected material, which is not filed, 
is of little importance. What system of classification 
should be adopted ? In theory this does not matter ; 
the main thing . is, that one and the same system is 
used nationally and internationally. 'We are con- 
vinced that the most . serviceable system , is the 
decimal system, invented by Melvil Dewey, and 
considerably improved in Brussels by Lafontaiiie and 
Otiet and since then brought to a high stage of de- 
velopment by the international classification com- 
mittee of our Institute under Donker Duyvis, with 
the co-operation of a large number of prominent 
persons from different countries.” 

Decimal classification, and the sessions of the 
committee charged with keeping the system in step 
with advancing knowledge, bulked large on the 
programme, with reports on its use in Germany, 
Switzerland, England, America, Holland, Norway, 
Sweden, Denmark, Finland and other countries. 

Of fundamental importance was the paper pre- 
sented by Dr. S. C. Bradford, keeper of the Science 
Library, London, which analysed the situation sur- 
rounding library service in the general field of science, 
including societies, research institutions, business and 
industrial organisations, etc., and came to the con- 
clusion that a central library of science and technology 
would alleviate many of the disabilities under which 
scientific and technical work is carried out at the 
present time. A communicated paper by E. Lancaster 
Jones explained the classified bibliography operated 
by the Science Library. A paper by Watson Davis, 


director of Science Service, Washington, told of 
suggested applications of microphotographic duplica- 
tion in making available existing literature in libraries 
a.nd publishing scientific papers and monographs that 
cannot at present be issued promptly or in full. 

Television was foreseen as a fixture tool in library 
service by Dr. Walther Schtirmeyer, director of the 
Library of Art and Teclinology at Frankfurt, whose 
paper stressed primarily the possibility of apply mg 
photographic methods to the distribution of informa-, 
tion from libraries. . . 

How photographing of library cards upon motion 
picture film, and making enlargements from these 
convenient and inexpensive negatives, is done w^as the 
subject of a paper presented by PauL Vanderbilt, 
librarian of ' the Pennsylvania Museum of Art, who 
used this technic|u© experimentally in connexion with 
a union catalogue of Philadelphia libraries. Ex- 
perience with us© of film copies and micropiiotoprints 
at the Pliintington library in America was reported 
in a communication from Dr, L. Bendickson, and 
there was also a communicated report on jplioto- 
graphic methods ui comiexion with documents and 
libraries by Dr. H. Joachim, director of the Zeiss 
Ikon concern at Dresden. 

The question of the photocopying of books and 
literature in view of the copyright laws and rights of 
authors was the subject of one session. The standard- 
isation of the format for film copies so as to simplify 
the exchange of film copies between different coun- 
tries was urged in resolutions, with a recommendation 
for the use of 35 mm. film, perforated both sides, 
with width of image of 24 mm. and a reduction of 
approximately 12 to 1. 

The International Institute of Documentation re- 
affirmed at the Congress its desire to “work with 
every international organisation which pursues 
related aims, for example, in the field of publication 
and of the working organisation of special publication 
such as film”. 

Several related efforts in the field of documentation 
were made known and explained by documents dis- 
tributed at the congress. The International Institute 
of Intellectual Co-operation of the League of Nations 
reported the progress in its endeavour to co-ordinate 
world efforts in the field of documentation, and the 
International Office of Chemistry, Paris, made avail- 
able a report, “L ’Utilisation du Film comm© Support 
de la Documentation”, giving proceedings of its 
Apr ih conference. 

The prevailing spirit of the meeting was the hope 
that there would b© co-operation effected through 
the International Institute of Documentation with 
both international organisations dealing with par- 
ticular fields of knowledge and national organisations 
that bring together the documentation activities in 
various geographical areas. 

Mingled with the meetings there were visits to 
libraries, publishing firms, schools and places of 
historical interest. These ©vents and lunches arranged 
in famous Copenhagen restaurants allowed informal 
discussions of mutual problems in many languages, a 
function of any Congress that is often even more 
important than the set and formal proceedings. 
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International and Absolute Electrical Units 


A t the recent meeting in Paris of the Inter- 
^ national Committee of Weights and Measures, 
the subjoined draft memorandum relating to inter- 
national and practical absolute electrical units was 
approved for publication. The document makes clear 
the position of the Committee and shows that for 
practically all engineering purposes the change to the 
suggested new units involves no difficulty. 


1. In accordance with the authority and re- 
sponsibility placed upon it by the General Conference 
of Weights and Measures in 1933, the International 
Committee of Weights and Measures has decided that 
the actual substitution of the absolute system of 
electrical units for the international system shall take 
place on January 1, 1940. 

2. In collaboration with the national physical 
laboratories the Committee is actively engaged in 
establishing the ratios between the international 
units and the corresponding practical absolute 
units. 

3. The Committee directs attention to the fact 
that it is not at all necessary for any existing electrical 
standard to be altered or modified with a view to 
making its actual value conform with the new units. 
For the majority of engineering applications the old 
values of the international standards will be suffi- 


ciently close to the. new for no eiiange C‘.ven of, a 
numerical nature to be required. If for any special 
reason a higher precision is neecssar^V’ nimiericai 
corrections can a,lwa,ys be applied. 

4. The following table gives a provisional list of 
the relations between the international units and the 
corresponding absolute practical units, to tlie fourth 
decimal place. Since differences exist between the 
standards of the international units lield by the 
various national laboratories affecting the fifth 
decimal place, and, further, because all tlie labora- 
tories which have undertaken determinations of the 
values of their standards in a]>solute measure have 
not yet obtained final results, the Committee does 
not consider it desirable for the present to seek a 
higher precision. At the same tinio it }iopt,\s that it 
will be possible to extend the table of ratios 

with a close approximation to the llfrii decimal place* 
well before the date fixed for the actual substitution 
of the practical absolute system for ihe international 
system. 


1 Ampere hiteriiaticnal - 
1 Coulomb „ « 

1 Oiiin „ 

1 Volt. 

1 Henry — 

1 Farad „ 

1 Weber 
1 Watt 


0- OUO 9 “‘Ampere al^'-olute** 
OdHH) 1) “Ct.ulniub 

5 “Ohm 
1 -OPP 4 “Volt 

1- PP<J :» “Hfiiry 
PdHH) ;> “'Farad 
IHKH! 4 “Wi-brr 
:^i!P0 :,i “Watt 


Sixth International Congress of Entomology 


r iwqiE Sixth International Congress of Entomology , 

1 attended by some four hundred delegates, was 
held at Madrid on September 6-“12. On account of 
the financial restrictions, some of the mid -European 
countries were not so fully represented as at past 
Congresses, but despite these difficulties, entomo- 
logists from practically every country were present. 
The opening session had as its chairman His Excel- 
lency the President of the Spanish Republic, who 
greatly impressed the Congress by his personality 
and warm welcome. 

The Congress itself was presided over by that 
veteran entomologist, Dr. I. Bolivar Urnitia, director 
of the Miiseo Nacional de Gieneias Naturales, Madrid, 
A heavy programme, divided into sections devoted 
to general, ecological, agricultural, forest, medical and 
veterinary entomology, with, in addition, sessions 
allotted to apiculture and nomenclature, provided 
something of interest for everyone, and considering 
the warm weather and the variety of languages in 
which the papers were presented, the meetings were 
very well attended. As these papers will be published 
and may then be read and digested in the quiet of 
the study, it is unnecessary to detail them severally 
by name here, but we might say that some of the 
illustrated ones, as, for example, Dr. F. W, Edwards’s 
account of the British Museum Expedition to 
Ruwenzori, Dr. B. Mayne’s film of the life-cycle of 
the malarial parasite in the body of the mosquito, 


Dr. Esealera’s one on apiculture, and Dr. Kaniars 
‘talkie’ of P rodent a Itttoralis seemed to be much 
enjoyed. The Sunday sessions were held at Ei 
Escorial, and though most of the didegates spent 
their time exploring tlie Ixanitiful and Instoric ];>uild- 
ings and collecting their favouriit* families of insects 
in the neighbourhood, tlie m(*t‘tiiigs wi,a*e well 
attended, by the more enthusiastic. s('t‘kers after 
knowledge. 

Only a small part of the tinu*, li(,)wev(*r, was 
devoted to serious scientific inattf*rs. TIk* President 
of the Republic received and entertained the C.'ongress 
at the Palace, and entomologists must }iav(> fidt just 
a little awed on walking up the grand staii'case 
between the lines of fully-accotitred lifeguards ; the* 
Mayor of Madrid entertained it to music, and during 
the subsequent proceedings, outlined to some of the 
members in excellent English the towni -planning 
schemes of the city ; the organisers, to a charming 
fiesta of Spanish art, to lunches and merienda and a 
final evening banquet, and bore- the expenses of 
excursions to such historic places as El Pardo, El 
Escorial (as mentioned above) and Toledo. A whole 
day was devoted to a sight-seeing trip to the Guadar- 
ramas, the Alpine Biological Station being visited 
en route, the Forest , of Valsain, San Ildefonso (La 
Granja)- and Segovia, where members gazed with 
delight on the beautiful west facade of the cathedral 
lit up by the setting, sun. An afternoon visit to 
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Aranjuez provided an opportunity of viewing the 
luxuriant growth produced by irrigation. 

Honorary doctorates were conferred by the Uni- 
versity, of Madrid on Prof. M. Cauiiery, University of 
Paris ; Dr. R. Goldschmidt, director of the Kaiser- 
Wiiheim-Institut, Berlin-Dahlem ; Dr. B. Jeannel, 
Museum Naturelle d’Histoire, Paris ; Prof. F. Sil- 
vestri, Portici, Italy ; and Mr. B. P. Uvarov, Imperial 
Institute of Entomology,- London. 

During the week preceding the : meeting some of 
the members went on an excursion through the 
Picos do Europa under the guidance of Dr. F. M. de 
la Escalera, and after the Congress others visited 
southern Spain and the Canaries. 


It is to the admirable organisation of the secretary. 
Dr. C^. Bolivar y Pieltain, and his committee that the 
success of the recent Congress was due, and the lavish 
hospitality set a standard which few countries could 
hope to live up to, but ■ there will remain in our 
memories also the courtesy and helpfulness of the 
people of Madrid to those who were ignorant of both 
customs and language. 

It was decided to hold the seventh International 
Congress of Entomology in 1938 at Berlin under the 
presidency of Dr, E. Martini, and it is expected that 
the ninth will be held at Amsterdam in 1945 to 
coincide with the centenary celebrations of the 
Dutch Entomological Society.' 


Tercentenary of the University of Budapest 


T he recent celebration of the tercentenary of the 
Royal Hungarian Peter Pazmany University of 
Budapest was worthy of a people that has played 
a great part in the intellectual and political life of 
Central Europe. The Hungarian nation began its 
corporate life in 896 when the Magyars entered the 
country from the plains of southern Russia and the 
slopes of the Carpathian mountains. In the fourteenth 
century, and again in the fifteenth century, uni- 
versities were founded, but they lasted only a 
comparatively short time and none survived more 
than a few years after the disastrous Turkish victory 
in 1526. In 1635, when the greater part of Hungary 
was still under Turkish rule, Peter Pazmdny, Arch- 
bishop of Gran (Esztergom) and later Cardinal, Prince 
Primate, founded a new university at Nagyszombat ; 
more than a hundred years later it was transferred 
to Buda and in 1783 to Pest. The two cities Bucla 
and Pest were united in 1872. Since 1922 the 
University has been known as the Royal Hun- 
garian^ Peter Pazmdny University of Budapest. 
This leading university of Hungary has now more 
than 5,000 students : its success is a remarkable 
demonstration of the inteileetuai aspirations and the 
national spirit of a nation which was deprived by 
the Treaty of Versailles of the greater part of 
its territory. 

Unfortimately no list of delegates was given to 
the representatives of foreign universities and 
academies who assisted at the celebrations, and it is 
therefore impossible to mention the names of the 
foreign delegates. The celebrations began in the 
evening of Wednesday, September 25, with a reception 
in the Hotel Gellert. On the Thursday morning, the 
delegates and the university staff met in the great 
hall of the University and went in procession to the 
neighbouring University Church, where his Eminence 
the Cardinal Prince Primate, Dr. Jusztinian Seredi, 
assisted by a brother cardinal from Vienna and several 
bishops, celebrated Mass : Liszt’s music was beauti- 
fully’ rendered. It was a memorable service. At the 
conclusion of the service the foreign delegates signed 
their names in a special commemorative book and, 
after visiting the University library where a collection 
'of . charters and old books relating to the Peter 
Pazmany foundation was exhibited, were entertained 
at luncheon in the Grand Hotel Hungaria, where 
several speeches were made by foreign ministers 
and some of the delegates. In the evening an 


invitation performance at the Opera House, illus- 
trative of Hungarian drama and national life, w^as 
followed by a reception given by the ' Minister ' of 
Education. 

On Friday morning, September 27, the delegates 
of the University staff met under the central dome 
of the Parliament House to take part in the principal 
academic event of the celebrations. His Serene 
Highness, the Regent of the Kingdom of Hungary, 
their Royal Highnesses the Archduke Joseph and his 
son, the Archduke Francis Joseph, were present. 
The Rector Magnificus, Dr. Julius Kornis, opened 
the proceedings and, after other members of the 
University had spoken, a representative of the 
University of Bologna spoke on behalf of the foreign 
universities, and the foreign secretary of the Royal 
Society of London was asked to speak on behalf of 
the whole body of academies. The latter paid a 
special tribute to the memory of one of the greatest 
sons of Himgaiy, the founder , of the Hungarian 
Academy, Count Istv4n Szeohenyi, “a man whose 
enlightened attitude towards learning, breadth of 
vision and spiritual ideas are worthy of our most 
respectful and grateful homage”. Delegates were 
then called upon to present their addresses : English, 
Scotch and Welsh universities were represented, 
universities of the Irish Free State, of Austria, 
Belgium, Egypt, Denmark, Latvia, France, Finland, 
Germany, Greece, Holland, Italy, Norway, Poland, 
Spain, Sweden, Switzerland, the United States of 
America, and other countries. 

In the afternoon some of the delegates were 
present at the laying of the foundation stone of a 
new University hospital for lung diseases. Each 
medical professor has his own University hospital. 
An informal entertainment was given by students 
in the evening . 

In the morning of September 28 a large,, number 
of honorary degrees were conferred. Unfortunately,' 
the two English graduands, Sir' Charles Sherrington 
and Sir F. Gowland Hopkins, were not able to receive 
their degrees in person. 

In the afternoon the Regent received the delegates 
in the Royal Palace and talked with many of them 
with equal fluency in German, French and English. 
In the evening the visitors had the privilege of hearing 
Beethoven’s “Missa Sollemnis” with an impressive 
accompaniment of a liturgical drama produced by’- 
the director of the National Theatre. 
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The celebrations were admirably organised: the 
attractive Hungarian national uniform worn by the 
Univei'sity officers, the brilliant robes of the cardinals, 
the white, brown and black vestments of members 
of monastic ordei‘s, and the variety and wealth of 
colour represented by the gowns and hoods of dele- 
gates contributed to the gaiety and splendour of a 
great occasion. The celebration was an important 
national event which made a very favourable im- 
pression upon the international company and created 
a feeling of sympathetic intei'est in the welfare of a 
courageous nation. Delegates who had the good 
fortune to be guests of the University in one of the 
most boautiful of European cities will long retain 
the pleasantest memories of the friendliness of the 
Rector Magnideus, the Ministers of State and the 
University officers with whom they came into 
contact. 


Educational Topics and Events 

Cambridge!, — The managers of the Balfour Fund 
have made a grant of £100 to F. R. Farrington, of 
Sidney Sussex College, for researches on the fish faima 
of the Achenarass quarries. 

It is proposed to confer the degrees of M.A. and 
M.D. honoris causa upon Dr. J. A. Ryle, regius pro- 
fessor of physic, and the degree of M.A. on Dr. G. P. 
McCiiIlagli, University demonstrator in pathology, 

Leeds. — Mr. Franl^ Stuart Atkinson has been 
appointed to the chair of mining, in succession to 
Prof. Ritson, who takes up his appointment at the 
Royal School of Mines at the beginning of January 
next. Mr. Atkinson is a qualified mining engineer. 
He was educated at Chesterfield Grammar School 
and the University of Sheffield, and has had a long 
and varied experience of practical work ; he has been 
manager of the Hatfield Main Colliery since February 
1927. ” 

London, — ^The title of Edwards professor of 
Egyptology in the University has been conferred on 
Mr. S. R. K. Glanville, in respect of the post held 
by him at University College. 

The title of emeritus professor of bacteriology in 
the University has been conferred on Dr. J. w". H. 
Eyre, formerly University professor of bacteriology 
at Guy’s Hospital Medical School ; and that of 
emeritus professor of civil engineering in the Uni- 
versity on Mr. A. H. Jameson, who has retired from 
the University chair of civil engineering at King’s 
College. 

Oxford.- — ^Dr. John Mellanby, professor of'physi- 
the University of London, has been appointed 
to the Waynflete professorship of physiology, to hold 
office from January 1, 1936. 


The Council of the Institution of Naval Architects 
has made the following awards : 1851 Exhibition 

Commissioners post-graduate scholarship in naval 
architecture, £250 per annum for two years, to Mr. 
Harrison Laekeuby,of Armstrong College, Newcastle - 
upon -Tyne ; Sir William White post-graduate scholar- 
ship in naval architecture, £150 per annum for two 
years, to Mr. Ian C. Bridge, of the University of 
Glasgow ; Earl of Durham Prize, to Mr, D. H. 
Burnett, of H.M. Dockyard, Devonport. 


Science News a Century Ago 

Meeting of the Entomoiogicai Society 

At a meeting of the Entomoiogicai Society held 
on November 2, 1835, the president, the Rev.^F, W, 
Hope, being in the chair, se\x*rai ctumxiuiiications were 
read, one of wdiieh w^as a notice of the ravages of, the 
black caterpillar upon the loaves of the turnip in 
Kent, by W. W. Saunders. “Relative to this com- 
munication Mr, Yarreli statied some additional 
circumstances regarding the destruction of the turnip 
last summer and autii,mn, 1.>y the iiiseet in question, 
which were the larvm of a sj)ocies of Saw-fiy (Ten- 
thredinidse) termed by the farmers The _ blacks’. 
In the dry summer of 1818 these insects were equally 
destructive, and so rapid is the destruction caused 
by them, that in a couple of days a fine field of turnips' 
is reduced to the mere skeleton of the leaves. Mr. 
Hope gave an aecotuit of some other insects which 
had this year been cqualiy injurious to the turnip 
in Shropshire, Herefordshirf^ and ^A'orcestershire and 
suggested several plans for their destruction.” 

Beginning of Faraday^s Researches on Electrostatics 

“Have been th inicing mucli lately,” -wrote Faraday 
in his Diary on Novcnibor 3, 1835, “of the i*elation 
of coimnon and voltaic eiectileity ; of induction by 
the former and decom|:>osition the latter, and am 
quite convinced tliat there must be th© closest con- 
nexion. Will be first needful to make out the true 
character of ordinary electrical plieriomena. The 
following notes are for experiment and consideration. 

“Does common electricity reside upoii the surface 
of a conductor,” he went on, “or upon th© surface of 
th© electric in contact with it f I think upon the 
electric, and must work out the results on that view. 
It will make a great difference in the collation and 
connexion of the various electrical phenomena and 
also in their explication.” 

Then follow a dozen or so pages, written on the 
same day, of speculation on such points as th© effect 
of the form of a conductor on its electrical behaviour, 
on the relation of two surfaces under induction, and 
on the state of the dielectric, or as he called it, the 
“electric”, during the persistence of iriductive action. 
Together with th© queries are ideas and suggestions 
for experhnents by whicli they may be tested. 

This was the beginning of Faraday’s researches on 
electrostatics. The woik on electrochemistry had 
been completed early in the year, and veiy little had 
been don© during the summer months. Now, in the 
autumn, he was ready to begin again, and the first 
step was to put down on paper the ideas for experi- 
ment that had come crowding to his mindT next, in 
a few weeks tune, he would foe devising the necessary, 
apparatus. 

New Session of the Geological Society 

On November 4, 1835, the Geological Society held 
its first meeting of the session. A paper, by Dr.. 
Buckland was first read on the discovery of , the 
beaks of four extinct species of fishes, referable to 
.the genus Ghimmra, and found in th© Oolitic and; 
Cretaceous series of England. The. paper was accom-' 
panied by an appendix by M. Agassiz, describmg 
the distinctive characters of each species. 

A communication by Mr. Murchison was next read, 
containing an account of the quarry in the new red 
sandstone at Rhone Hill, near Dungaimon, in which 
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niimerous ichthyolites liad 'been fomdj and of the 
geological structure of the adjacent district, A slab 
of the sandstone, presented to the Society by Mr. 
Greer, the proprietor of the quarry, was laid upon the 
table, and exhibited on a surface not^ exceeding two 
feet square impressions of above 250 fishes. 

M. Agassiz afterwards gave a succinct account of 
his researches on English fossil fishes. The number of 
species which he had noticed amounts to about 400, 
of which 300 were newq and he stated that the 
specimens, too imperfect to be described at present, 
announce the existence of a still greater number of 
►species. 

King of Denmark's Medal for Astronomers 

In the Ath&nmum of November 7, 1835, was a 
statement regarding the founding by the King of 
Denmark of a gold medal, of the value of twenty 
ducats, to be given to the first discoverer of a tele- 
scopic comet.: The, discoverer who desired to be 
considered for the award, if in any part of Europe 
except Great Britain, had to send immediate notice 
of his discovery to Prof. Schumacher, of Aitona, and 
if in Great Britain, or any other quarter of the globe 
except the Continent of Europe, to Francis Baily, of 
Tavistock Place, London. The ^ medal was to. be 
adjudged twelve months after ' the discovery of the 
comet, and no claim could be admitted after that 
period had elapsed. Prof. Schumacher and Mr. Baily 
were to determine whether a discovery was to be 
considered established or not, but if they differed 
in opinion, Dr. Gibers, of Bremen, was ta decide 
between them. 


Societies and Academies 

Paris 

Academy of Sciences, September 30 (O.JS., 201, 533- 
572). Chaeles Camicheu, L^iopold Escanbe, 
Etienne Cbaijsse and Jean Baubiac : Linear 
hydraulic elements and the resistance of immersed 
bodies in permanent or transient regime. Raymond 
Mindlin : Contribution to the problem of equilibrium 
of elasticity of an indefinite solid limited by a plane. 
Bebnaed Lapeaille and Flobin Vasilesgo : The 
flamhage of thin cylindrical plates. John Ellswobth : 
The as^^^mmetry of the light curves of variables with 
eclipses attributable to a tide lag. F. Duschinsky : 
The bands in the neighbourhood of spectral lines in 
the ultra-violet. Gaston Dupouy and Piebbb 
J ACQUINOT : The proportionality of the deviations 
in the field in the Zeeman effect of three mercury 
levels. Hobia Htjdijbei : New ^%ors diagrmnmes^^ 
emissions in the Ka spectra of elements included 
between Cu(29) and Rh(45) .inclusively. Mdle. O. 
Hun : The cryoscopic study of the total hydration 
of the ions of sodium bromide. Mlde. Maeguebite 
QuintxN/: The heat of dilution of cadmium chloride. 
Mlle. Suzanne Vbid : The electromotive forces due 
to bringing together metals in gelatine, and the 
importance of the Volta effect in batteries. Jean 
C siiDiN : The Raman spectrum of nitric anhydride. 
The Raman spectra of nitric anliydride in organic 
solutions (chloroform, carbon tetrachloride) differ 
from those given by the same substance in nitric 
acid or in sulphuric acid. Piebbe Laubent : A new 
compound of phenol and aniline. From measure- 
ments of the dielectric capacity of mixtures of phenol 
and aniline in various solvents (benzene, carbon 


tetrachloride, cyclohexane and ether) the existence 
of the compound (CaJB[ 5 NHa, 2 CsH 60 H)' is ., deduced, 
and this has been isolated in' the form of colourless 
crystals melting at 29*2°C. Andbb Leautb : The. 
capillary separation of tars. When studying the, 
ascent in capillary tubes of tars and bitumens, it' has 
been noticed that two liquids appear in the tube, the 
upper a clear yeEow fluid, the lower black tar.' This 
explains the appearance of yellow exudations on the 
surface of tarred roads. Andbe Chbbtien and 
GEOEass Vabga : Two new compounds of titanium 
tetrachloride and hydrochloric acid. The cryoscopic 
study gives indications of the existence of the com- 
pounds TiCl 4 , 6HC1, and TiCl^, 2HCL The first , of 
these is a new type. Joseph Hogh : A new general 
method of preparation of the JV-carboxethylketimines, 
RR'.C—N.CO.OCaHs, ' The diethylacetafe of the 
ketones are condensed with ethylure thane in the 
presence of a trace of aniime hydrochloride. Jacques 
Feomaget : The upper , Trias ,of the western border 
of the Tran Ninh (Haut Laos). Chaedbs Feaipont : 
A skull of Homo nemiderthaUnsis from the grotto of 
Engis (Lidge). A detailed examination of the small 
skull found along with the celebrated Engis. skull in 
1828. Angel H. Roffo : The action of solar rays 
(ultra-violet) on the skin, and the accumulation of' 
cholesterol. The effect of the sun’s rays, especially 
the ultra-violet rays, produces a local accumulation 
of cholesterol under the skin. W, Kopaczewski and 
S. Marozewski : Anaphylaxy from the point of view 
of altitude. A study of the effects of reduction of 
atmospheric pressure, cprresponding to an altitude 
of 10,000 metres, on animals sensitised by an injection 
of protein. Raymond -Hamet : The physiological 
inversion of the hypotensor effects of adrenaline, 

Rohe 

Royal National Academy of the Linceb May 19. V. 
Nobile : The possibility of new trends in the theory 
of astronomical refraction and of incidental contribu- 
tions to the physics of the atmosphere (2). F. 
Sbeana : Monodrome parallelism on a surface. 
D. Cassina : The construction of the plane osciilatoiy 
to a quartic of the first species. A very simple linear 
construction of finite character is given. N. 
Spampinato : (1) Functions totally derivable in a 
real or complex algebra endowed with modulus (2). 
(2) A characteristic property of totally derivable 
functions. B. Segee : The bi-relations on the non- 
developable surfaces of space and the geometric 
conditions for projective equivalence between them 
(2). G. Bozza : The deposition of crystalline sus- 
pensions. (1) General theory. The general relation- 
ships between the various factors involved in the 
deposition and separation of crystalline granules, 
from suspensions are deduced for the case when the 
granules are of such dimensions that the surface 
influences between granules and liquid are negligible. 
C. Schaefer and L. Bergmann. : A new optical method 
for the determination of the elastic constants of crystals. 
.Diffraction centres may be formed in a quartz cube 
by exciting this to rapid elastic oscillations by means 
of a field which oscillates to 10® times a second. 
If monochromatic light is passed through the vibrating, 
crystal, a diffraction figure is formed which, depends' 
on the elastic properties of the crystal and on the 
direction of the rays, but is independent of the form of 
the crystal and of the type of the excitation. Various 
examples are described. G. Wataghin ; The theory 
of pro tons, and neutrons.' By a slight modification of 
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Dirac’s equations, these may be made capable of 
indicating some of the known properties of pi’otons 
and neutrons. G. C. Wick : The oscillation and 
rotation spectrum of the molecule HD. M, Saviano : 
Water metabolism. (9) Variation of the diuresis and 
urinary in animals on acidogenic and alkalogenic 
diets. The more abundant the diuresis, the more 
nearly does the reaction of the urine approach that 
of the blood. Whth animals on an alkalogenic diet, 
the urine may even become less alkaline than the 
blood. V. Famiani : The development of Jensen’s 
sarcoma in certain particular conditions of nutrition. 


Forthcoming Events 

[Meetings mai'ked with an asterisk are open to the puhlic.l 
Monday^ November 4 

Society or Chemical Industry (London Section), at 
8. — Prof. I. M. Heilbron : “Chemical Elixirs of Life — 
the Recent Developments in the Chemistry of Sterols, 
Lipoehromes and Related Compounds” (Jubilee Me- 
morial Lecture). 

Royal Geographical Society, at 8.30. — Prof. Kenneth 
Mason : “The Himalaya as a Barrier to Modem Com- 
munications”. 

Tuesday, November 5' 

Royal Horticultural Society, at 3.30. — (in the 
Society’s New Hall, Greycoat Street, Westminster, 
S.W.l).— Sir William Wright Smith: “Problems 
connected with the Classification of Plants”. (Masters 
Memorial Lectures. Succeeding lecture on November 26.) 

Bedford College for Women, at 5.15. — ^Prof. W. 
Neilson Jones : “Notes on a Biologist’s Visit to Southern 
California”.* 

Halley Stewart Trust Lecture, at 6. — (in the Memorial 
Hall, Farringdon Street, E.C.). — Prof. J. B. S. Haldane.* 

Institution op Civil Engineers, at 6. — J. D, Watson : 
Presidential Address. 


Wednesday, November 6 

University of London, at 5.— (at the London School of 
Hygiene and Tropical Medicine, Keppel Street, Gower 
Street, W.0.1). — -Sir Daniel Hall: “The Improvement 
of Native Agriculture in Relation to Population and 
Public Health” (Heath Clark Lectures. Succeeding 
lectures on November 11, 13, 18 and 20).* 

Royal Society op Medicine (History op Medicine 
Section), at 5. — ^Dr. E. J. Holmyard : “The Pharmaco- 
logy of Medieval Islam”. 

Warburg Institute, at 5.30. — Mattingly : “The 
First Age of Roman Coinage” (succeeding lectures on 
November 13 and 20).* 

University College, London, at 5.30. — C. Grondahl : 
“Norwegian Life in Town and Country”.* 

Institution op Electrical Engineers (Wireless 
Section), at 6.- — ^R, A. Watson Watt : Inaugural 
Address. 

Royal Anthropological Institute, at 8.30. — (at the 
London School of Hygiene and Tropical Medicine, 
Keppel Street, W.C.l). — M. J. Leahy: “Stone Age 
People of the Hagen Area, Mandated Territory of New 
Guinea” (Film). 

Institute op Chemistry (Leeds Area Section). — ^D r. . 
C. H, Desch : “Metals in the Chemical Industry” 
(Jubilee Memorial Lecture). 
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Thursday, November 7 

Royal Society, at 4.30. — F. W. G. \¥hitc and L. W. 
Brown: “Some, Measurements of tim Reflect ion Co- 
efiicient of the Ionosphere for Wireless IVaves”, 

J. P. Gott : , “On the Electric Charge collected by 
Water-Drops falling through a Cloud of Electrically 
Charged Particles in a Vertii.nl Electric Field”. 

Halley Stewart Trust Lecture, at 6. — in the Memorial 
Hall, Farringdon Street, E.C.).- — Prof. Julian Huxley.* 


Friday, November 8 . 

Bedson Club, Armstrong College, Newcastle -upon- 
^ Tyne, at 6.30. — ^Prof. J. W. Cook : “The Syiitlies,is 
and Bio,logical Efiects of Carcinogenic Hydrocarbons” 
(Bedson Lecture). 

Royal Institution, at 9. — S. R. K. Glanville : “Weights 
and Balances in Ancient Egypt”. 


Official Publications Received 

Great Britain and Ireland 

Department of Scientific and lndn:^trial lU'searcfi. Forest Products 
Researcli Records, No. 3 (Wood l^reservatioii S»‘ries, Xo. 1) : Fxperi- 
raents on the Preservation of Timber — Profjress Reiiort. No, ]. 

By J. Bryan and N. A. Kieliardson. Pp. 314-10 — 3 ]dates. (i.ondon : 
H.M. Stationery Oilice.) M, net. 

Dam the Thames : a Matter of Sanitatioii, Uomfort and Economy ; 
a Plan for a Tideloss River in London. St'cond edition. Pp. 16. 
(London : Thames Barrage Association.! M. 

Air Ministry: Aeronautical Roseardt ( ‘ominltti*e : .Rejjorts and 
Memoranda. No. 1653 (S. 21 (U : Static Stability Tests of Six Full 
Scale Twin Float Seaplanes. By R. K, Fushinr^, A. S. Grouch and 
R. W. An}?cll, Pp. 20P10 plates. Ls. not. No. 1657 (S. 215); 
Water Performance of Seaplain's ; Tank Bata to {ietenuine EtFect of 
Wind, Variation of Loading or a Ohanjje of Air Structure. By W. G, A. 
Perring. Pp. 4 43 plates, (kb net. Xo. 1662 (T. 3612): Turhtilence 
Tests of the E.A.E. Wind Tunnels, By Dr. R. H. Harris and A. 
Graham. Fp. 643 plates. ikL net. (Ijomloii : IT.M. Stationery Office.) 

Sale of Pood and Drugs : Extracts from tlie Anniiai Report of the 
Ministry of Healtli for 1934-35 and Ab.stract of Reports of Public 
Analysts for the Year 1934. Fp. 15. (London: II.M. Stationery Office.) 
3d. net. 

Other Countries 

Smithsonian Miscellaneous Collections. Vol. 94, No. 6 : The Ab- 
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Science and Political Responsibility 


A S these pages pass through the press and come 
^ to the hands of our readers, Great Britain 
once more lies under the stress of one of those 
periodically recurring emotional crises in which the 
future policy of government of the country for 
a period of greater or lesser duration is determined 
by popular vote. The gravity of the issues in- 
volved on this occasion needs no stress ; but it may 
weU raise the question whether the machinery of 
democratic government is such as to adapt itself 
to that scientific approach to the solution of the 
problems of government and administration, 
which the course of events in the last ten or 
fifteen years has shovm to be a necessity of this 
modern age. In the hundred years which have 
elapsed since the introduction of the Reform Bill, 
thanks in great measure to the British political 
genius for compromise, the ultimate control of the 
destinies of the nation has passed from what was 
virtually an oligarchy to the people as a whole 
without the more violent pangs which marked the 
birth of democracy in less fortunate conditions. 
No longer, however, is the electorate confronted 
with the relatively simple issues of ‘party’. The 
problem of the future in an increasing degree must 
be the manner in which, and at what stage, the 
scientific and technical considerations, which it 
would seem must enter more and more largely into 
the shaping of public action, are to be brought 
home to democracy, 

John Stuart Mill, with the characteristic 
optimism which underlay the logical exactitudes 
of the Philosophic Radicals, declared that the 
individual exercise of the franchise was to be 
preferred to all the advantages that might accrue 
from the most benevolent despotism ; and the 
nineteenth century, also holding to the belief in 
the ultimate perfectibility of the individual 


tlirough education, elected to foUow him. The 
Great War struck the final blow at the harriers, 
comparatively few as they were, which still stood 
in the way of equality of status and opportunity 
for all. Of these the most formidable, perhaps, was 
the inequality of the position of women. By the 
irony of circumstances, however, that great up- 
heaval also destroyed the conditions in which 
these opportunities were to come to fruition. The 
War revealed the enormous forces which it was 
possible to set in motion and direct to a given end 
by organisation, especially on a national basis, and 
the complexity of the problems arising from day 
to day, Vv^hich could no longer he localised and 
isolated, but were liable to affect the whole world, 
even to its remotest parts, through the speeding 
up and improvement of communication and 
transport. 

The optimism of the post- War period of recon- 
struction was short-lived. The stability of civilisa- 
tion had suffered a shattering blow ; and through- 
out the world it was apparent that it was no longer 
possible to meet the issue by the traditional 
methods of party politics. The situation called for 
measures that were at once more drastic and more 
flexible, if the methods of science were to be 
applied to the problems of government. Action, 
when once a logical conclusion had been attained, 
was not a matter for further debate. 

Even now it is too early to pass judgment on 
the means, some of them drastic, which have been 
adopted to cope with the crisis, and are still in 
some measure on their trial. The extended applica- 
tion of the results of scientific research in every 
field of production to meet human needs— this, too , 
has given rise to problems aU its own— and the 
more highly organised methods of industry and 
commerce in the pursuit of efficiency and the 
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elimination of waste, have led by analogy to the 
concept of the corporate State, highly organised 
on scientific lines as a unit, bringing with it the 
inevitable consequence of the institution of a 
dictator as a condition of success, whether that 
dictatorship were held by an individual, as in 
Italy and Germany, with limitations as in the 
United States of America, or more or less in com- 
mission as in the early stages of the National Govern- 
ment in Great Britain, or, in theory, in Russia, 

The outcome, as is familiar to all, through the 
repercussion of economic and political factors, has 
been the intensive cultivation of the national 
spirit, to which concessions were made at the close 
of the War in the interests of justice and peace, 
but which has now become a source of irritation 
and danger greater than the injustices which it 
was fostered to remove. To the justification of 
political and economic exclusiveness has now been 
added the doctrine of race, mth the implication of 
racial superiority^ and inferiority, which in Germany 
has been made the basis of internal policy to sub- 
serve the purpose of commercial and economic 
rivalry between Jew and Christian, and in the 
United States has served as an argument in 
favour of discriminatory laws regulating immigra- 
tion and imposing disabilities on certain classes of 
the population in social legislation. 

If, however, exclusive nationalism claims to 
base itself upon a scientific racial theory, over 
against it must be set the movement towards 
internationalism, which has found material ex- 
pression in the League of Nations. If, according 
to the one school, the nation is regarded as one 
stage in what is claimed to be a Darwinian struggle 
for existence, in the view of the other, it represents 
a phase from winch w^e are said to be on the point 
of emerging in an evolution of the social organism 
in an ascending scale of complexity, which begins 
with the family, passes to the tribe and will 
culminate in some form of great commonwealth 
vast enough and elastic enough to embrace the 
whole of mankind. 

If those who claim to speak writh the authority 
of science may voice views so widely divergent, the 
puzzled layman may well ask where in all this 
controversy does science itself stand. Now science 
as such is not concerned with ‘moral values’, which 
in the long run determine the policy of the states- 
man, but with truth ; and the man of science, as 
such and apart from Ms standing as a citizen, has 
no special claim to speak on the issues of political 
controversy, except in so far as his standing and 


the interests of his pursuits are affected as con- : 
stituent elements of the eomniiiiiity . When, !iow- 
ever, the name and principles of science are 
invoked in support of political policy, it is to the ^ 
interests of himself and of science in general — and 
indeed it is his duty— to examine and test the 
theories which liave been invoked and their 
application, and to see not merely that they are 
correctly stated in accordance with the facts, but 
also that in their application they liave not been 
distorted to fit- the views, of the partisan, ... 

A lesson as to tlie true function. o,f the man of 
science in. relation to poKti.cal eoiitroversy may 
perhaps be drami from tw'o recent publications, 
dealing with the theories and practice of anthropo- 
logical science. Of these one, ‘‘We Europeans” by 
Dr. Julian Huxley and Dr. A. 0, Haddoii, is the 
subject of notice in another column of this issue 
of Natuee (.see, page 736), but it may be pointed 
out here that i.n this boo.k. tiie authors .have 
effectually pricked the bubble of ‘race’ as applied 
in justification of the nationalism rampant in 
Europe to-daj. Tlun^ track down the ‘Aryan 
Race’ theory to it.'S origin in a mi.s!!.it6rpretation— 
it m.ight indeed be said a perversion — of ethno-: 
logical theor\% and finally (*ut mmy tlie ground 
from under ‘raciaF theory by demonstrating that, 
when examined in the light of modern methods 
and modern doctrines of genetic studies, race 
becomes virtually a meaningless expression. 

In the second of these publications’^ — an excellent 
■ review by Mr. Penniman of the history of anthro- 
pological thought from its beginnings with the 
investigations of Herodotus down to the present 
day — ^the racial fallacy is traced to its origins, in' 
the writings of de Go'bineaii and others i.i.i the last; 
century. It is instructive to note^ how, from the 
earliest times and long before anthropology liad 
become an organised discipliixe, philosophers and 
political thinkers were drawing from the more or 
less systematic observations of travellers and 
historians the formularies upon wdiicii to base 
theories of the political and ethical ends of man. 

At present, the trend of ..events is that the 
statesman must rely, in an increas.ing , degree, on 
the findings of science in the interests ' of .good 
government. If freedom and democracy are.' to 
endure, this constrains the man of science to hold 
a watching brief, lest the name of science be taken 
in vain and the power of the franchise abused in 
an uninstructed electorate. 

* A Hundred Years of Antliropology. By T. K . Penniman. (DucIj:- 
worfch 8 100 y ws Series.) Pp. 400. (London : Gerald Duckwort.h and 
Co., Ltd., 1935.) 15s. net. 
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Industrial Reorganisation and International Obligations 


The Next Five Years ; an Essay in Political 
Agreement 

Pp. xvi+320. (London: Macmillan and Co., 
Ltd., 1935.) 5s. net. 

T AST year two manifestos appeared in the 
Press under the title “Liberty and Demo- 
cratic Leadership”. They represented in effect the 
expression of large schools of thought in all 
political parties of their abhorrence of il4iberal and 
undemocratic forms of government, and their 
determination to solve present-day problems by 
methods of persuasion and without curtailment of 
liberty. Not content with mere manifestos of good 
intentions, a number of the signatories have now 
published this book which, they claim, presents a 
far-reaching but attainable programme of action 
for the next five years. Apparently, the signatories 
would welcome the formation of another National 
Government, the centre of gravity being nearer the 
left- centre than the one we have known since 1931. 
As to how this coalition is to be brought about, 
the book is silent. Be that as it may, it will be 
welcomed in all quarters as a successful attempt 
to display the vast agreement which exists as to 
the programmes that are necessary for the organ- 
isation of a world order freed from the menace of 
war, the development of an economic system freed 
from poverty and unemployment, the safeguarding 
of political liberty and the revitalisation of 
democratic government. 

In the economic sphere, a Cabinet Planning 
Committee is advocated of ministers without port- 
folio aided by an Economic General Staff com- 
posed of the best brains in the ranks of in- 
dustrialists, financiers, trades unionists and experts 
to survey the resources of Great Britain and 
recommend the reorganisation of our industries to 
meet present-day needs. The authors set great 
store on the increase of our export trade, and this 
they believe to be possible by our participation in 
the formation of a low-tariff club! By this means, 
they maintain, it will be possible in five years to 
return to the 1929 level of trade and thus reduce 
the number of unemployed by about a million. 
They also attach considerable importance to the 
inauguration of large schemes of pubhc works, 
including housing, road construction and the 
electrification of suburban railways, as an imme- 
diate method of coping with the problem. 

In view of the present international crisis, how- 
ever, the reader will probably turn first to the 
four excellent chapters dealing with international 


relations. In a well-reasoned statement, the 
authoi’s reject the policies of armed isolation, 
balance of power and alliances as being impractic- 
able or dangerous, or both, and pin their faith 
to the collective system based on the Covenant 
of the League of Nations as the only sure method 
of achieving a lasting peace. 

It is emphasised that peace can only be secured 
if international anarchy is replaced by law and 
order, and furthermore that if peace is to be 
lasting, the state of law and order from which 
it results must be founded not on the status quo 
as it exists at any one time, but on justice. The 
prime necessity for the observance of international 
obligations is recognised and for sanctions to 
enforce those obligations, and also the necessity 
for adequate machinery for the peaceful settlement 
of disputes and the revision of the law to meet 
new conditions. 

First, then, as to sanctions: it is agreed that 
they are morally Justifiable, “used solely to prevent 
or put a stop to breaches of the peace with the 
minimum of lasting injury”. Further, they are 
politically necessary and desirable if collective 
security is to be made effective. But to do this, 
sanctions must possess three essential qualities. 
“They must be predicable enough to serve as a 
deterrent to a would-be aggressor and as an 
assurance to those in fear of attack”. “They 
must be potent enough to stop the peace breaker, 
surely, quickly and with a minimum of lasting 
injury”. “They must be so conditioned and 
limited as not to impose an intolerable burden 
upon those who have to contribute to them”. 

At the present time, the sanctions on which 
international law depends fall far short of these 
requirements. They are not predicable because 
they depend for their use on the whims and 
vagaries of national Governments, Would Italy 
have attacked Abj^ssinia if she had known for a 
certainty that she would have to resist the moral, 
economic and physical strength of the combined 
nations in the League ? 

The question still remains, How are sanctions 
to be organised so as to fulfil these conditions ? 
There is only one answer. The League itself should 
be endowed with an International Police Force. 
That is the key to the problem of sanctions. It 
is also the key to the problem of security and 
therefore of disarmament. Indeed, the authors 
recognise that if military aviation and the 
menace of aerial bombardment are to be 
abolished, it may be necessary to establish an 
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iiitamational air police force. The dangers of re- 
armament which Europe is to encounter during 
the next five years may yet convince even the 
most reactionary of us that it is only by trans- 
ferring force from national control and placing it 
at the disposal of international justice that peace 
can be preserved. 

The authors recognise “that provision for peace- 
ful change of the status quo is indispensable’’. 
“The society of nations, like society within a 
nation, must find peaceful means of adjusting 
conflicts between rigid law and the changing needs 
and conceptions of justice”. They recognise the 
need for a settlement of Hungary’s territorial 
claims, of Japan’s case for expansion, of some 
alterations with regard to Danzig and the Polish 
Corridor, War, or the threat of war, is the very 
worst instrument for settling such disputes or 
affecting such changes. 

The authors do not consider that the Permanent 
Court at The Hague is a suitable body for deciding 


political, as distinct from, legal, Issues. “The most 
radical method is, of course, for 'states to entrust 
to an international authority . the task of giving 
a binding decision not simply on the basis of 
existing law but on broad grounds of equity and 
balance of advantage” ; and for this purpose they 
recommend the appointment of ad hoc commissions 
to deal with such questions. 

This marks , a great advance. It is a step 
towards endowing the 'League with a permanent 
tribunal in equity composed of men who. by .their 
uprightness, character and disinterestedness are 
capable of giving a just and impartial decision as 
between the disputants and in consonance with the 
interests of the international community as a whole . 

These are undoubtedly the necessainr instru- 
ments of the reign of law — a court and a police- 
man. When the League is so equipped, the woild 
will enter upon an era of Just and lasting peace 
such as it has never enjoyed in the past. 

Davies. 


The Racial Myth 


We Europeans : 

a Survey of 'Racial’ Problems. By Dr. Julian S. 
Huxley and Dr. A. C. Haddon. With a Chapter 
on Europe Overseas, by Prof . A. M. Carr-Saunders. 
Pp. 299 + 4 plates. (London and Toronto : Jonathan 
Cape, Ltd., 1935.) 8s. 6d. net. 

book, the result of a happy collaboration, 
^ comes as an opportune prophylactic against 
the spreading virus of racialism. Its nine chapters 
contain a historical survey of the development of 
anthropology and racial ideas, a simple but 
sufficient account of human genetics, an examina- 
tion of the bases and follies of ethnic classification, 
a review of European ethnic groups considered 
broadly and nationally, a careful demographic 
summary of European emigration and a recapitula- 
tion of the practical applications of the inquiry. 

Its uniform excellence leaves little room for 
criticism, but the chapter on the “Ethnic Com- 
position of European Nations” could have been 
improved by more systematic treatment ; and 
that by Prof. Carr-Saunders creates the unfortun- 
ate impression that Australia, New Zealand and 
North America form a series of overseas Europes, 
practically untouched by other immigrant and 
endemic mores and genes. Yet the North 
American population, regarded as a whole, is 
somewhat obviously Eur- Afro-Asiatic, and one 
fails to follow the curious argument that the 


indigenes of these areas can be “disregarded” as 
they “have played no part in the biiiiding up of 
the communities which now inhabit” them. 

The main utility of the book is that it demon- 
strates with incontrovertible clarity (and it is a 
reflection on human sanity that such demonstra- 
tion should still be necessary) that the racial 
concept is a myth, and race “a pseiido-scientifle 
rather than a scientific term”. It has been so 
extensively used “to rationalize emotion, and to 
bolster up the appeals of prejudice” that the 
authors emploj^ the expression eilrnic groups, an 
advance on Prof. Boas’s proposal to substitute 
'populations’ for ‘race’. Of cmirse, all this has 
been said before, but it bears saying again ; and 
it is to be hoped that it ■will have a. restrictive 
effect on the growth of ethnomania and proposals 
to elevate the primary, phenotypic divisions of 
mankind to specific rank. A large section , of 
exploited . humanity should ' be grateful to Drs.. 
Huxley and Haddon for helping to deprive 
this prospective taxonomic exuberance of any 
semblance of biological foundations. For even its 
limited acceptance would help to relegate the 
Negro, already regarded by numerous morons as 
'subhuman’, to the category of the gorilla in the 
Western mind ; and it would stimulate a re- 
vitalised outbreak of social ineptitude. 

Other fallacies associated with racial mythology 
are also exposed, such as Nordic superiority, 
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measurable differences in innate group ability, the 
biological evils of miscegenation, and the equation 
of 'raceV with /nation’, which Sir Ai'thur Keith 
is still fond of emphasising from his sylvan 
retreat at Downe. “The idea,” they write, “of a 
British, a French, a German or an Italian ‘race’ 
is a political fiction, and a dangerous one at that”. 

In dealing with miscegenation, however, the 
authors express themselves ‘cautiously’. They 
say, boldly enough, that supposedly biological 
reasoning against ethnic mixture is a cloak for 
aggrandisement and discrimination ; they show, 
with significant lack of emphasis, that the un- 
fortunate characteristics so often observed in 
‘hybrids’ are associated with economic, social and 
cultural factors of which prejudice is perhaps the 
most effective ; they almost follow Mr. Bernard 
Shaw in the timid statement that from “a purely 
biological standpoint it might conceivably be a 
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good thing to undertake mass crossing between 
say the British and the Bantu . . One expects 
the obvious conclusion that a rational attitude 
towards miscegenation would be concerned with 
the improvement of the factors affecting it, rather 
than egocentric attempts to prevent relations 
which have proved to be unpreventable at least 
since the late palaeolithic period. For social ills 
there are social remedies — and one must presume 
that white groups are edu cable. But we are 
informed that “It may well be that in many cases 
the discouragement of ‘racial crossing’ may be 
the correct policy”. It rather seems as if Dr. 
Huxley suddenly remembered the manifesto of 
the Eugenics Society and his position on its 
council, but it comes too late to be really effective ; 
and a single lapse from the “appeal to fact’^ is 
surely excusable in a book otherwise so attractively 
radical. Cedric Dover. 
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Scientific Study of Place-Names 


The Place-Names of Essex 
By P. H. Reaney. (English Place-Name Society, 
VoL 12.) Pp. Ixii 4-698. (Cambridge: At the 
University Press, 1935.) 25^. net. 

E ssex is generally reputed to be the one 
county of England which has best preserved 
among its peasantry the traditional outlook of an 
earlier day, just as its buildings are richer in 
characteristic examples of early styles of domestic 
architecture. The impression of a certain remote- 
ness which compels attention outside the urban 
areas is intensified by a flavour, an archaic quality, 
in the names of its smaller towns and villages, 
which seem to recall more insistently than else- 
where a countryside which was part of a social 
order based on church and manor very different 
from that of the twentieth century. 

Even when every tangible evidence of antiquity 
has vanished before the advance of suburban 
London, the names remain. Stratford — ^not the 
“Stratford-atte-Bowe”, which lies across the river 
in Middlesex — still marks where the Roman street 
crosses the river, although its neighbour Leyton is 
no longer, at the request of its mid-nineteenth 
century inhabitants, the “Low’tun on the Lea” ; 
and it comes as something of a surprise that 
names so familiar to the suburban as Chingford 
and Billericay have an antiquity which has left 
no trace of their derivation. 

It is one of the functions of inquiry pursued in 
the scientific spirit to confirm or destroy impres- 


sions. The volume of the Place-Name Society 
which deals with the county of Essex brings 
together an imposing array of current names — ^to 
say nothing of those no longer in use — of a more 
than respectable antiquity. They point to a 
general continuity of long tradition throughout 
the county area which here and there, in names 
that defy etymological analysis, may stretch 
beyond the bounds of recorded history. 

Of the Celts, notwithstanding the seat of the 
great British kingdom at Colchester, there are 
few traces — ^names such as Camulodunum itself, 
Colne, Lea, Pant, Stour and a few others of Celtic 
origin, as well as names imposed from outside, 
such as Walton or Walden, “the wood of the 
serfs”, or more probably, “the Britons”, Early 
political or geographical conditions may be 
responsible. It does not necessarily follow that 
the earlier inhabitants were completely evicted by 
the East Saxons, whose kingdom, with its capital 
in London, embraced the modern county and 
Middlesex as well. From these East Saxon settlers 
and their descendants the majority of Essex place- 
names are derived, memories of the Roman 
occupation appearing in Colchester, Chesterton 
and others now no longer in use. On these Saxon 
names is superimposed a stratification of racial 
and social history in names of Scandinavian, 
Norman-French, French and English origins, in 
which descriptive, locative or functional elements 
are embodied, as well as derivatives from personal 
and family names. 
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Exposed as the county was to entry from the 

sea by way. of its many creeks and estuaries, as 
the Saxon settlement had shown, it was inevitably 
raided by Scandinavians ; but they do not seem 
to have been disposed to settle as they had farther 
north. Scandinavian derivations are not common, 
though they are seen in such names as Audley 
End, Kirby, Skighaugh and, more doubtfully, in 
Clacton, Thorpe-le-Soken and Erowick. Ko 
county, however, shows more strongly the effect 
of the Norman invasion. Many names derive from 
feudal and manorial custom, or are survivals of 
the personal and family names of barons of the 
county, such as Grays from Henry de Grey, its 
baron in 1194, Helion Bumpstead, Hadfield 
Peverell or Woodham Ferrers. Names that are of 
purely French derivation, such as Pleshey and 
Beaumont, are relatively not infrequent. 

However great the interest to the historian of 
the later evidences of the growth and organisation 
of society which have been collected by students 
of Essex place-names, the archaeologist will return 
again and again to the indications of great age 
and of early settlement to be found in county 
nomenclature. In evidence of both these Essex is 
especially rich. As the distribution of the earliest 
forms, those ending in ge and ingas, would show, 
the earliest Saxon settlements were along the 
estuaries and river-valleys, Thames, Lea, Black- 
water, Crouch and Colne, as well as along the 
coast, now marshy, but then more attractive, 
with a tidal level thirteen feet lower than it is 
to-day. To this group belong such settlements as 
Firminghoe at the mouth of the Colne and Hengee 
on the coast between the Blackwater and the 
Crouch. Later, from these isolated settlements 
they spread along the Roman roads and to the 
less easily worked lands, and to woodland clear- 
ings which they at first had avoided, until settle- 
ment was general throughout the county. It is 
significant that it is in the wooded areas, and 
especially towards the heavy soils of the north- 
west, that the Saxon names are latest in form and 
that traces of the survival of a Celtic element are 
found. 

Of paganism there is evidence in the worship of 
Thunor and Woden which appears in Thundersley 
and the lost Thuiiderlow and Wodnesfeld in 
Widdington. High Ongar and Little Wakering 
were probably once places of worship, while in 
Broxted and Hertisheued in Lindsell there is 
suggestion of heathen sacrifice. The familiar 
Teutonic water-sprite is responsible for Nicker- 
lands in Stanford Rivers and Nickersmadwe in 
Greenstead by Colchester. The general distribu- 
tion of these and similar names points to a wide- 
spread settlement of the county area while pagan- 
ism stiE flourished. 
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'The attention given to the^ names of fields in 
recent volumes of . this . series has been carried 
further in the study of Essex. ■, In the long list 
given here much .information may be gleaned 
bearing on social and economic conditions. Of 
such, for. example, are names which , po.int to the 
-dedication of certain fields to specific services of 
the church, or the presentation of land to the 
bride on the morning after .the wedding. 

The publications of the Place-Name Society go 
from strength to strength, and the Essex volume 
is an advance on a standard a.lready high. It is 
recognised how . much ' of the . excellence of the 
volume . is ■ indebted to the labours of such great 
scholars as the late J. H. Round and R. C. Fowler. 
It affords ' a technical equipment, including ' an 
excellent series ' of distribution maps, which' will' 
be of the greatest assistance to further research. 


Parasitism and Disease 

By Theobald Smith. (Published on the Louis Clark 
Vanuxem Foundation.) Pp. 'xiii -1-196. (Princeton, 
N.J. : Princeton University Press ; London : Ox,ford 
University Press, 1934.) 9^?. not. 

In these lectures the late Prof. Theobald Smith 
reviewed the knowledge and experience of nearly 
fifty years of friiitful devotion tO' research on in- 
fective disease i.n man and animals. The book con-, 
tains an analysis of the complex interactions of host 
and parasite and a commentary on the very varied 
aspects of the subject. Starting wutii the maxim 
that the most effective factor in the evolution of 
parasitism is the continued life of the host, the 
writer maintains the thesis that parasitic diseases 
have begun by the straying, of the invader into a 
new tissue . or aniinal, where it may be at once 
destroyed or may set up an u,n wonted cycle with 
serious consequences for the host ; after this phase' 
and perhaps after many such attempts, a new 
recurring disease ma}'- be started, and finally a mutual 
tolerance established witli liitl<‘ ineorn'onience to host 
or parasite, and so the coniiuuan<*e of ])oth attained. 
The four essential stages of parasitism arc Iai.d down 
as entrance of the parasite, multiplicai.ion in the new 
environment, exit .and transit to fresh liosts. The 
modifying influence of host on p>arasito and the 
converse, and the origin of races of 2)arasites peculiar 
to special hosts are discussed. 

The author derives the need for acti've public 
health measures from the axiom that Nature abhors 
a crowd and reduces superabundance by disease, but 
he points out that freedom from disease exacts the 
price of constant vigilance and readiness to us© new 
tactics to avert renewed attacks i'n the . constantly 
changing ecology. 

The book is full, of interest to all biologists as well 
as to medical men and veterinarians, for the .matters 
discussed have been passed through the mind of a 
master who had no small share in the originaiobserva- 
tions and m their elaboration. 
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Faraday^s Diary r 

being the various Philosophical Notes of Experi- 
mental Investigation made by Michael Faraday, ' 
D.C.L., F.R^S,, during the Years 1820-1862 and 
bequeathed by him to the Royal Institution of Great 
Britain, Now, by order of the Managers, printed and 
published for the first time, under the editorial 
supervision of Thomas Martin. VoL 6 : Nov. II, 1851- 
Nov. 5, 1855. Pp. xiv-f-4954-8 plates. (London : 
G. Bell and Sons, Ltd., 1935.) 7 vols., £12 12^. net. 

This, the penultimate volume of Faraday’s Diary, 
covers the period from November 1851 to November 
1855. In the main, the topics treated are lines of 
magnetic force, the construction of a magnetic torsion 
balance and the measurements made therewith, 
electrodynamic induction in liquids and magne- 
crystaliic action. The MS. of this section of the 
Diary is noteworthy as containing a number of “the 
actual specimens prepared by Faraday in 1851 to 
illustrate the delineation of lines of magnetic force 
by iron filings. The filings were fixed on cartridge 
paper by means of gum water, sometimes mixed with 
a solution of ‘the red ferro-prussiate of potassa’ 
(apparently potassium /emcyanide), which was found 
to leave a blue impression of the pattern after the 
filings had been removed or worn off”. A number 
of the specimens have survived the changes of more 
than eighty years, and this volume contains collotype 
reproductions of some of the more suitable specimens. 
The frontispiece is a reproduction of the famous 
painting which represents Faraday giving the 
Christmas lectures of 1855-56 before the Prince 
Consort, the Prince of Wales and Prince Alfred. 

The volume maintains the interest of its pre- 
decessors. Detailed consideration of its contents is 
deferred until the appearance of the concluding 
volume, when opportimity will bo taken to discuss 
the whole work. A. F. 

Die Biutsverwandschaft im Volk und in der Familie t 
ein Beitrag zur menschlichen Lebenskunde (Anthro- 
pologic). Von Dr. Walther Tankowsky. Pp. viii + 
166 + 12 plates. (Stuttgart: E. Schweizerbart’sche 
Verlagsbuchhandlung (Erwin Nagele) G.m.b.H,, 1934.) 

6 gold marks. 

Db. Jakkowsky here enters upon an investigation 
of no little general interest, as well as of importance 
in the present standing of racial studies and the 
question of human inlieritance. His central problem 
is that of resemblances in appearance, both as between 
members of a family and as between individuals who 
are not known to be personally related. He also 
brings into consideration the biological character and 
significance of such phenomena of resemblance. He 
discusses successively the concepts of blood relation- 
ship, resemblance factors, individual heredity and 
pseudo -resemblances. Further, he examines and sets 
out the methods of investigation applicable to the 
investigation of the specific problem. One of the most 
important aspects of the question, on which his views 
will be found of no little interest to the ethnologist 
and the student of human heredity, is that of the 
degree to which significance is to be attached to 
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resemblances without personal relationship in the 
light of the theory of chance and with special reference 
to the conditions of descent within a given population. 

Dr. Jankowsky’s cautious conclusions and well- 
marshalled arguments, in what is admittedly an 
obscure field, will serve as a useful corrective of over- 
hasty generalisations which too frequently go beyond 
what a scientific interpretation of the evidence would 
admit. 

Anorganisch Chemisches Praktiktim : 
fur Studierende der Chemie und anderer Natur- 
WLSsensehaftllcher Facher. Von Prof. Dr. Wilhelm 
Manehot. Pp. viii + 103. (Dresden und Leipzig : 
Theodor Steinkopff, 1935.) 4.30 gold marks. 

This course, by one who has made important con- 
tributions to inorganic chemistry, is based on tho 
axiom that a student of chemistry should be given 
the opportimity of becoming acquainted with the 
appearance and reactions of as many materials as 
he can in the time available, since this opportunity 
may never be available in his later career. By com- 
bining a course on qualitative analysis with prepara- 
tive experiments he has attempted to provide a 
wider basis of instruction, and since this course has 
been followed in his own institution at Munich, it is 
obviously a possible one. The order seems at first 
sight unusual, since experiments on potassium com- 
pounds, for example, are followed by halogens, these 
by silica and silicates, and hydrogen peroxide 
comes between oxyacids of sulphur and the. oxides 
of nitrogen. Whilst this arrangement may have 
some advantages as proceeding from less to more 
difficult experiments, it would seem to conflict with 
the usual order of lecture courses and would probably 
not be fomid satisfactory in English imiversities.. 

The Socialisation of the Electrical Supply Industry 
By G. H. (Published for the Now Fabian Research 
Bureau.) Pp. 104. (London : Victor Goliancz, Ltd., 
1934.) 3^. 6d. net. 

This survey of the electric supply industry is pub- 
lished mider the auspices of the New Fabian Research 
Bureau, but the author alone is responsible for the 
views expressed. The conclusions are substantially 
in agreement with those in the Labour Party Policy 
Report No. 3. The owmership of local authority and 
company undertakings will be transferred to a recon- 
stituted Central Electricity Board. The Central 
Electricity Board w^ould issue new bonds secured on 
the revenue from the whole supply industry of the 
country in payment for the ownership. Difficulties 
in the -way of doing this are clearly explained. Similar, 
difficulties wilT arise in the socialisation of all indus- 
tries. The present average yield on electric lighting 
shares is about 4 per cent ; this would be replaced 
by redeemable bonds giving 3|- per cent and so the 
capital charges would be reduced by about 12 per 
cent. The advantages of mutual co-operation between 
gas and electricity supply are pointed out. One 
advantage of railway electrification ’would be to 
cheapen the cost of supply from the grid. The book 
is well .written and free from dogmatism. 
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The Psychological Approach to the Problem of Road Accidents* 

By Dr. Charles S. Myers, C.B.E., F.R.S., 

Principal of the National Institute of Industrial Psychology 


I T is well recognised that the problem of road 

accidents may be approached from various 
aspects, for example, the statistical and the 
engineering aspects. In this paper I consider the 
approach made by the psychologist— whose special 
training should render him expert in considering 
and advising on the part played by 'the human 
factor’ which, it has been estimated, enters into 
eighty to ninety per cent of road accidents. 

The psychologist cannot, of course, neglect the 
value of statistical data ; indeed he is bound 
frequently to use them. Nor is he by any means 
unconcerned with engineering and other similar 
mechanical factors. But all these must be his 
servants rather than his masters ; he has to 
regard them in their subservient relation to his 
psychological and physiological knowledge — ^liis 
knowledge of the living mind and body. 

Many statistical data, for example, appear to 
the psychologist as vitiated, if not valueless, 
because they have been collected and treated 
without the foresight of pitfalls, and without the 
care in framing questions, which would have been 
employed by one trained in psychological experi- 
ment and in psycho-physical methods. 

So, too, the merely mechanical perfection, say, 
of car signals and of car controls (levers and pedals) 
does not content the psychologist. He would 
institute an inquiry into which of their manifold 
forms and positions best and least satisfy the 
human requirements of the driver or pedestrian ; 
no such investigation has yet been made, at all 
events in Great Britain. 

Or again, while recognising the proved value of 
traffic signals, the psychologist would ascertain 
their best mode, form, height, etc., again in 
relation to the human factor in their percipients. 
For example, it would be easy for him to overcome 
the dangers of defective colour- vision among road 
users by instituting differences in shape of the red 
and green traffic signals, and it appears to him 
worth while to investigate the problem whether the 
present system of unwarned changes from one colour 
signal to another is not deserving of improvement. 

In regard to the lights of roads and cars, the 
psychologist is not content with the desirability of 
merely increasing their intensity : his familiarity 
with the physiology of vision compels him also to 
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• take into expert consideration the dangers of, , 
contrast, shadows, glare and the like, and indi- 
viduai differences in speed of adaptation to sudden ■ 
gross changes in illumination. 

The various traffi.e regulations — in respect,, of 
direction, speed and signals — are each, doubtless, 
individually Justifiable, wdien based, on scientific , . 

experimental .evidence. The psychologist would, 
however, alsO' investigate the co,iiibiiied, total 
effect of these various regulations on the driver.' 

Is there no danger of their becoming so numerous 
as to impose excessive strain on his attention by 
increasing his distraction, and thus to enhance his 
liability to accident l\Iay they not also so ' ^ 
seriously affect his peace of mind that, when he 
escapes from their zone into less (*rowdfM;l thorough- 
fares, he tends immediately, in his irritation, to 
reckless driving and again to enhaiu'cd liability i 
to accident ? j 

The psycliologist fully ,r€*eog,nises the value of 
incentives and deterreiitS'-— re\var(la s'ii'U'l punish- 
ments-— in promoting good behaviour, l)ut experi- 
■ment and experience have taught him much con- ' ' 
cerning the value of their various for,ms ; and it is 
■ becoming increasingly recognised ,' that ,his help | 
should be invoked to determine whether or not an j 
offender deserves to be •wliol!}’ or pai't,ly excused 
from punishment or to receive other forms of 
treatment. This help is rendered by the psycho- 
logist not merely by inquiries into the conscious 
and unconscious mentaJ and bodily make-up of 
the offender ; he must also invcstiga-tc' the remote, S 
as well as the direct, causes of ilu^ acci<icnt — the f 

effects of predisposing prt*v imis strain, fatigue, ; 
worry and irritation, and ui' such drugs as alcohol » 
He would also ask to !)e alhaved to extend his 
inquiries into dangerous behaviour on the part of I 
road users which miglit have rc^siilted, airiiough it 
did not actualiy result, in accident : and lie must > 
be in a position to recognise the mental and ; 
physical abilities and the temperameiitai c|ualities 
required for a safe driver, to assess those abilities 
and qualities, and to assert wlietlier a driver 
possesses them in adequate ,iiieasiire for him to 
follow with fair safety his iiiiqiiestiona-biy dan- ' 
gerous occupation or a,miiseineiit. Finally, he 
should be allowed to advise the prospective or the j 
inefficient driver as to those of his defects, revealed 
by psychological tests, which might be improved « 
by special training. . . 
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At present, motor drlTers are selected merely on , 
the basis (a) of freedom from gross physical dis- 
abilities, (6) of their knowledge of traffic regula- 
tions and signals, and (c) of their ability properly 
to start, stop, turn and reverse their vehicle, and 
to overtake, meet or cross the path of other 
vehicles. At present about eleven per cent of the 
applicants for oar licences fail in this examination. 
But it will be at once recognised that, like most 
other examinations, this is one that can be passed 
by unsatisfactory people after sufficient ‘cramming’ 
and repeated entry, and that it is not an adequate 
test of the qualifications required for a really safe 
driver. ' ' 

There can be no doubt that certain people are 
more liable to accidents than others. Some 
psychologists have assumed that there exists in 
various degrees among mankind one and the same 
general liability to accidents, whatever be the 
employment or activity in which accidents may 
occur. Acting on this hypothesis, the Industrial 
Health Research Board has devised a series of 
tests which have been uniformly applied to fitters, 
plumbers, carpenters, engineers, as well as to the 
drivers of certain public vehicles, with the ultimate 
object of eliminating those who are most liable to 
accidents in these various occupations. These 
tests are, generally and broadly, tests of the 
accuracy and speed of hand-and-eye co-ordination ; 
and, as might be expected, the scores obtained 
from them prove to be closely related to manual 
and mechanical efficiency. Undoubtedly the 
ablest workers sustain the fewest accidents ; but 
it seems also that there really exists in every 
individual in a certain degree a general sus- 
ceptibility to the very different kinds of accidents 
that may occur in widely different occupations. 

Nevertheless, those who have had the most 
experience in vocational selection have come to 
place greater reliance on tests which have been 
devised after a special study of the conditions and 
requirements of the particular occupation to 
which they will be applied. It is therefore also a 
possible, and it may well be a more promising, line 
of research to study the special qualities required 
for the successful avoidance of accidents in any 
one particular occupation and then to devise 
methods for the assessment of those qualities in 
that occupation. This has been the method 
adopted by the National Institute of Industrial 
Psychology in regard to the selection of car 
drivers. 

In any event, before applying them to new 
applicants, the psychologist will test his tests by 
applying them to drivers good, bad and indifferent, 
in order to ascertain the correlation between the 
scores made by them at the tests and the known 
frequency of their accidents on the road. This 


correlation reaches a satisfactory degree in the 
case of the Institute’s methods. 

The motor-driving tests which have been de- 
vised and installed at the National Institute of 
Industrial Psychology assess separately — speed of 
appropriate reaction to a given signal, resistance 
to distraction, the ability to ‘attend to several 
things at once’, vision, judgment of size and speed, 
and also self-confidence, road behaviour and mani- 
pulative ability. Although no single mental test, 
whatever its nature, can ever be absolutely 
infallible, together these tests appear to afford a 
sufficiently reliable criterion of driving ability. 
They assess certain important, innate qualities, of 
which some will doubtless appreciably improve 
with practice, hut others of which are not sus- 
ceptible of such obvious improvement. They do 
not pretend to determine that a driver who passes 
them satisfactorily will never be prone to reckless 
conduct ; but they do claim to select those drivers 
who possess the necessary abilities to extricate 
themselves from a dangerous situation when it 
confronts them ; in other words, such tests when 
applied to the selection of drivers do reduce their 
liability to accident. Similar tests applied to 
drivers in the Paris omnibus service have, accord- 
ing to the most recent data published, reduced the 
accidents to these vehicles by 66 per cent between 
the years 1929 and 1933, although the number of 
omnibuses had meanwhile increased by 77 per 
cent and their speed limit by 44-5 per cent. During 
the same period, the total number of motor- 
vehicles in Paris increased by only 35 per cent, but 
their accident rate increased by 5 per cent. This 
difference has been attributed to the use of selec- 
tion tests. No comparable data are available in 
Great Britain. But it is noteworthy that in the 
Metropolitan Police District of London, between 
April and the first half of August of this year, the 
total number of persons killed and injured from all 
road accidents was reduced only by about 9 per 
cent, as compared with the same period during the 
previous year ; while the number of licensed motor 
vehicles throughout Great Britain increased by 
about 7 per cent. 

If the application of such selective tests results 
occasionally in the exclusion of good drivers, 
whether public or private, some hardship must be 
incurred individually. But surely from the point 
of view of the community, it is far better to inflict 
occasional hardships on the individual than to 
admit by our present far less efficient methods of 
selection, those who will afterwards reveal their 
unsuitability as drivers by injuring or killing their 
fellow- citizens. Even if public opinion is not ready 
to concede this, these tests will still undoubtedly 
prove helpful in the case of ‘border-line’ entrants 
to the Ministry of Transport’s examination, in 
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confirming the unfitness to drive of those' whose 
conduct has resulted in threatened or actual 
accidents, or in indicating 'what' is amiss in them 
and what may be amenable to correction. They 
will also prove useful in selecting the best appli- 
cants for driving public vehicles and vehicles 
owned by coiiimercial or industrial companies. 

If stringent selection is impossible, and if proper 
mechanical safeguards have been introduced, 
traming is the next most important prevention 
against accidents. Clearly, the pedestrian and the 
bicyclist cannot be selected ; it is therefore 
essential that they, above all others, should receive 
instruction how to avoid accidents from motor 
tra-ffic. There is one truth which the experienced 
industrial psychologist never tires of asserting, 
that no one should be permitted to pick up his 
methods as best he can — ^not even the road user ! 
Systematic training is essential for all road users, 
including the car driver. Yet at present no sys- 
tematic training is required even from the latter, 

A still wider problem of psychological importance 
relates to the most effective forms of propaganda 
and of appeal to the public for the improvement 
of road behaviour. The methods devised by the 
industrial psychologist in market research would 
prove of great value here. These methods have 
hitherto been employed to save the waste of time. 


effort and expense which is so often incurred when 
the ' psychologically untrained industrialist places 
an advertisement or a new design or package of 
goods in the market in the mere that it will 
be commercially successful. Market research con- 
sists in ascertaining systematically and directly 
what the general public desires and prefers, and 
in ascertaining the differences in desire and pre- 
ference due to sex, age, , social ' level, etc. Ex- 
perience in such market research has enabled the 
industrial psychologist to avoid various pitfalls 
which await the inexpert, untrained person. If 
his methods were applied to the discovery froni' 
all angles of the most attractive, least resented 
forms of propaganda and appeal to the genera! 
public in regard to the avoidance of dangers on 
the road, this would prove to be yet another 
psychological approach to the problem of road' 
accidents. 

Thus there are many ways in %vhieli 'the special 
abilities and training of the applied psychologist 
can be utilised — ^in the design of traffic and car 
signals and car controls, in the nature and multi- 
plicity of traffic regulations, in the illumination of 
roads and vehicles, in incentives, propaganda and 
instruction of road users, in inquiries into accidents 
and defective road conduct, 'and in the selection 
and rejection of drivers. 


Progress in the Gas Industry 


"pEOPLE are so accustomed to having gas on 
^ tap, requiring only the aid of a match to give 
them heat or light, that they are prone to forget 
the gas industry is a progressive one, continually 
improving on the production side, in quality of 
product and in the efficiency and adaptability of 
the apparatus used to burn it. It is a proud boast 
of the industry that gas excels all other public 
services in reliability. 

In this Jubilee year it is appropriate to summarise 
the developments throughout the industry during 
a quarter of a century : this has been happily done 
in the summer number of West's Gas Journal, 
which contains articles by several leading experts 
in the various sections of gas engineering. A brief 
epitome of the developments should be of interest 
to a wider public, since coal and its carbonisation 
form one of the major problems of Great Britain. 
The use of raw coal in the domestic grate and 
many other appliances, including the factory 
boiler and furnace, has been condemned for years, 
and a prior treatment advocated to recover the 
volatile constituents leaving the smokeless fuel- 
coke— for burning. The old customs die but 


slowty though there now appears to be an accelera- 
tion in the disuse of raw coal, judging particularly 
from the statistics of railway traffic. 

Gas is made by carbonising coal in horizontal or 
vertical retorts or in large chambers. In 1910 
vertical retorts were newly introduced ; tlie}^ have 
since made great strides. The iiietliods of charging 
the - coal and discharging the coke liave been 
greatly improved, as also the manner a'lid ecoiiom}^ 
of heating the retort settings. As a consequence, 
the number of gaseous therms per ton of coal 
carbonised has considerably increased. 

Since the Gas Regulation Act of 1920, gas has 
been sold on a declared calorific value, and charged 
for by the therm instead of by volume, though it 
is this which is actual!}/ measured by the meters. 
The London undertakings have tended to keep a 
higher calorific value (of 500 B.T.U.) than the 
provinces, in part owing to' the necessity of getting 
a higher duty out of their distribution mains. It 
is desirable to emphasise that the great gas com- 
panies send out a, gas of constant heating value, 
at a constant . pressure, of a constant, density and 
low in sulphur, so that it burns in suitable apparatus 
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without any regulation. Coke at one time was 
regarded as a by-product and its quality varied 
accordingly ; to-day it is standardised as carefully 
as is gas and distributed graded as to size, ash 
content and burning capacity, so that it requires 
a minimum of supervision when burnt in closed 
stoves. A great amount of scientific work has been 
applied to realise these high standards of quality 
of gas and coke, and the achievement is no mean 
one. The penetration of the chemist into the gas 
industry largely coincides with the Jubilee period : 
he is being regarded more and more as one of the 
key men in the industry and there are not wanting 
those who regard its future as largely on the 
chemical side. 

The gas engineer continues to develop improve- 
ments in detail and to organise gas matters on a 
larger scale, including carbonising, purification and 
distribution. Condensing practice has changed in 
favour of the horizontal tube form of welded steel 
construction, electric precipitation removes the 
last traces of tar. Centrifugal and static type 
washers are in use, and it has become customary 
to remove naphthalene and benzole by washing. 
Unfortunately, the ammonia recovery has received 
a setback owing to the fail in price due to the 
competition of the synthetic product. Purifying 
is almost exclusively done with oxide of iron, 
which enables the sulphur to be recovered in a 
marketable form ; in some cases the sulphur is 
almost completely removed by a catalytic process, 
though generally this problem is still left for the 
future. For storage purposes, the waterless holder 
now competes with the old-fashioned gasometer : 
in Great Britain it is still in the experimental 
stage in regard particularly to economy of 
maintenance and the extra supervision required. 


though both on the Continent and in America it 
has become widely adopted. 

High pressure distribution of gas has brought 
new problems, largely solved by the use of welded 
steel tubes. The introduction of spun cast iron 
pipes has increased their length and given a 
more homogeneous material than ordinary ; cast 
iron. 

For a long time the output of the industry 
increased each year. Latterly, there has come a 
great change in the domestic habits of the people, 
and gas also has to face intense competition from 
other sources of light and heat. In consequence, 
there is an awakening to salesmanship with the 
provision of show-rooms. In particular, a great 
stimulus has been given to the improvement of 
gas-cookers and fires which, since 1910, have been 
bettered in all respects almost beyond recognition. 
The same applies to water heating and to the use 
of gas for industrial heating, a field in which there 
is great development taking place. Lastly, gas 
holds its owm for street lighting, as an evening in 
the streets round Whitehall or in South London 
will testify. Here the physicist has been called 
into co-operation so that the maximum light can 
be directed along the length of the road. 

This brief sketch indicates the virility of what 
is now an old industry, largely due to the more 
scientific outlook which it is showing towards its 
problems. There is a tendency to concentrate the 
industry in larger units, either by regional absorp- 
tion or amalgamation of the smaller companies by 
the larger, or by the purchase of isolated com- 
panies by holding groups. The former plan 
obviousty makes for greater efficiency and benefit 
to the consumer ; the latter move is regarded with 
some unrest by many. 


Chemotherapy of Malaria* 

By Colonel P* James, F^R.S* 


W ITH the distressing . efiects of the malaria 
epidemic and famine in Ceylon still fresh 
in our minds, the subject of the chemotherapy 
of malaria may very appropriately he discussed 
at the present time. The area affected was not 
so large as Yorkshire, but the cost of relief measures 
was about £350,000, and during the six months 
from November until April, 14| tons of quinine, 
costing £50,700, was used. About £20,000 was 
also spent on the new antimalarial remedy called 
atebrin. The epidemic reminded the world once 

* Opening of a discussion in Sections B (Chemistry) and E (Geography) 
of the British Association at Norwich on September 9, 1935. 


again that no royal road or short cut to the pre- 
vention of malaria has yet been found. During 
recent years similar reminders have come from 
British India, Malaya, East and South Africa, . 
Nigeria, the Sudan, Mauritius, Trinidad, Barbados 
and other British territories overseas. A few 
years ago an epidemic in British India prostrated 
the whole population of an area twice as big as 
England. The ordinary business of large cities 
was interrupted, no labour could be obtained, 
transport was disorganised, and even sellers of 
food ceased to carry on their trade. In one group 
of towns and villages the deaths during the month 
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of October, instead of being as in a normal year, 
about 6,840, were 76,250. 

The financial losses due to such an epidemic, 
or to the recent epidemic in Ceylon, are quite 
incalculable, but some idea of the cost of malaria 
is indicated by the amount of money spent in 
ineffectual attempts to combat it. For example, 
the island of Mauritius has spent more than 
3i million rupees on aiitimalarial measures since 
1909, but the prevalence of the disease has not 
appreciably decreased, and local experts have 
recently suggested that the whole question should 
be studied anew with the object of discovering 
some less costly method of checking the scourge. 
Lagos, the capital of Nigeria, has spent even more 
money with less success, for the present position 
is that every native inhabitant of the town above 
one year of age has the disease. 

Perhaps the most striking examples of failure 
to prevent malaria by applying the teachings of 
existing knowledge occurred during the War. 
One example must suffice. In June, 1916 a British 
division moved forward from Salonika to occupy 
the valley of the Struma river in Greek Macedonia, 
About a fortnight after entering the vaUey the 
troops of the division began to go down with 
malaria at the rate of more than 100 a day. During 
July and August there were 5,000 cases ; in the 
whole year there were 30,000 and the next year 
70 , 000 . A French army corps under General 
Sarrail held the line next to our troops. That 
army entered the valley 115,000 strong, but 
within the next few months 60,000 were down with 
malaria, and by the end of the year only 20,000 
were left in the line. General Sarrail reported to 
the French Government that his army was immobi- 
lised in hospital. The German army on the same 
front suffered equally, but it is not difficult to 
picture what would have happened if either 
of the opposing forces in that war region had 
been able to keep its soldiers free from the 
disease. 

In view of these and other examples it has 
to be admitted that, despite some remarkable 
discoveries, existing knowledge on the prevention 
of malaria is not sufficient. Direct war on the 
malaria-carrying mosquito is too difficult and too 
costly for general use, and quinine has failed to 
maintain its old reputation as the sovereign remedy 
which meets all needs. More knowledge is needed 
in many different directions, one of them being 
chemotherapy, in which subject British chemistry 
has as yet played only a very small part. This 
seems surprising': when we reflect that, of the 31- 
million deaths froKi malaria recorded in the world 
every year, the greaij majority occur in the British 
Empire, and that tlie\British Empire alone spends 
every year about £ 450 , '.000 on quinine. 
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. Quinine has been., in, general use for nearly a 
hundred years, but no one knows, and scarcely 
anyone is trying to discover, how this remarkable 
natural remedy acts. Even yet its merits and 
■defects as an antimalarial agent are very imper- 
fectly understood, and it has bee.ii said that there 
are almost as many methods of treating malaria 
with it as there are physicians who use it. To a 
considerable extent it satisfies the practising 
physician because it promptly stops most clinical 
malarial attacks, but it has grave defects from the 
point of view of preventive medicine for it does 
not prevent infection of either the human host 
or the mosquito, and it does not prevent relapses. 
These defects became strikingly evident during 
the War, and in consequence it was realised 
how advantageous it would he to have antimalarial 
remedies which would be effective for particular 
purposes for which quinine is knowm to fail. 

To discover and prepare such drugs is the chief, 
aim and object of antimalarial chemotherapy. 
What is aimed at is not to supplant quinine, but 
to supplement it with additional “weapons .for use 
in particular circumstances and for particular 
purposes. In Germany, two s\mthetic antimalarials, 
plasmoquine and atebrin, which to a considerable 
extent fulfil that requirement, have already 
been discovered, and now it is hoped t.hat Great 
Britain “wili make adequate •.arrangements to 
pursue the subject in the same in.ten.sive way 
and with the same objects in view. Up to the present 
the chemical industries of this country have not 
concerned themselves with the matter, and the 
grants which have been allotted Government 
during the last few years to assist antimalarial 
chemotherapeutic research have amounted to 
less than a two himdiedth part of the Empire’s 
annual bill for quinine. 

If and when adequate arrangeiiients for anti- 
malarial chemotherapeutic research are made 
in Great Britain it will, of course, be one of the' 
tasks of the biologist to tell the chemist ail that 
he knows of the life-history and biological pro- 
perties of the various species of malaria parasite, 
and for what particular purposes he is desirous 
of being supplied with drugs that are superior to 
quinine. As Sir David Praiii said' a few ^-^ears ago : 
"‘When medicine is in a position to tell chemistry 
exactly what medicine requires, the chemist will 
in due course deliver the goods”. Prof. Robinson 
has said much the same thing in other words, so 
I shall now give some indications on that subject 
by pointing out the chief defects, of quinine, as an, 
antimalarial agent, and some of the merits., of 
atebrin and plasmoquine as additional anti- 
malarial weapons. 

The first and by far the most important defect 
of quinine is that it does not prevent infection : 
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it is not a true causal prophylactic. What we 
want is a drug which, taken in non-toxio doses, 
will entirely destroy the organisms injected by 
infected mosquitoes before these organisms begin 
to continue their developmental life-cycle in the 
human host. Until a few years ago quinine was 
thought to be effective for this purpose. It was* 
thought that if persons in malarious places would 
take a dose of quinine at sunset and another at 
sunrise, all the germs injected by a mosquito 
which had bitten them during the night would 
be killed and they would not suffer from malaria. 
Clinical observations give no support to that 
belief. For example, the temperature chart of a 
person who took ten grains of quinine shortly 
before being bitten by mosquitoes, the same dose 
shortly after being bitten, and the same dose daily 
thereafter for ten days showed that these prophy- 
lactic doses had no effect in preventing or delaying 
the malarial attack. Another trial with larger 
doses of quinine showed the same failure. The 
attack occurs, even when prophylactic doses of 45 
grains (3 grams) of quinine are used. 

It is interesting and important that the same 
trials with either of the new synthetic preparations 
plasmoquine or atebrin give a quite different result. 
In a comparative trial with quinine and atebrin 
and plasmoquine against infections of malignant 
tertian malaria, all the controls who took no 
prophylactic drug and all those who took quinine 
as a prophylactic had their attack of malignant 
tertian malaria within the usual incubation period, 
but none of those who took atebrin or plasmoquine 
had any malarial attack. 

Atebrin and plasmoquine do not work so weU as 
true causal prophylactics against benign tertian 
malaria as they do against malignant tertian, but 
lack of time prevents my giving details on that 
subject. The point I wish to make is that these 
drugs are not simply substitutes for quinine : 
they are new weapons with a specific action on a 
phase of the parasite against which quinine has 
no effect. 

A second defect of quinine is that it is not 
equally effective against all species and strains of 
the human malaria parasite. This defect is 
common to all known antimalarial remedies, and 
is the chief reason why it is desirable to have 
several drugs at disposal for treatment in order 
that, when one fails, another may be tried. For 
example, some strains of malignant tertian malaria 
are not at all susceptible to quinine, but are very , ; 
susceptible to atebrin. On the other hand, som( 
strains of benign tertian malaria react quicker t< 
quinine than to atebrin, and for this reason mam 
clinicians prefer to kreak the fever’ (as they say 
with quinine, and to continue later with atebrin 

A third defect of quinine is that it is not ver 
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effective in preventing the relapses which are such 
a troublesome feature of some cases of malaria. 
Here again a chief difficulty arises from the 
fact that different species and strains of the 
malaria parasite react differently to the various 
anti-malarial remedies at present known. In 
malignant tertian malaria,' relapses may often 
be entirely prevented by treatment with ate- 
brin instead of with quinine. On the other 
hand, the relapses of benign tertian malaria 
are much more difficult to prevent. The most 
important type is that which occurs about 
eight months after recovery from the primary 
attack. It is the type which causes what is called 
‘the spring rise of malaria’ in northern Europe and 
other countries. It was the type responsible for 
the second wave of the recent malaria epidemic 
in Ceylon. No drug treatment yet known 
prevent this type of relapse. 

Lastly there is the problem of preventing the 
spread of malaria by what is called gametooyte 
therapy. Gametocytes are the forms of the malaria 
parasite which infect mosquitoes, and it has long 
been known that in malignant tertian malaria 
quinine is quite ineffective in preventing the 
infection of mosquitoes which feed upon persons 
suffering from this disease. Plasmoquine, on the 
other hand, is so effective against the gametocytes 
of malignant tertian malaria that doses even as 
small as two centigrams are sufficient to prevent 
mosquito infection. For this purpose, therefore, 
plasmoquine is a new antimalarial weapon of 
proved efficacy. But a further requirement in 
this category is a drug that will prevent the 
production of gametocytes in the human host and 
their appearance in the peripheral blood from which 
they are sucked into the stomach of the mosquito 
when it feeds on infected persons. Plasmoquine 
kills gametocytes after they ham been produced and 
have appeared in the peripheral blood, but it does 
not arrest their birth and development. 

From these few examples it will be evident that 
the epoch-making discoveries made by Prof. 
Schulemami and his colleagues at Elberfeld have 
placed in our hands new antimalarial weapons 
of great power and precision, but that there is still 
ample scope for further research In Great Britain 
and other countries. It is not expected, of course, 
that in England funds available for chemotherapy 
research will ever be provided on the same scale as 
in Germany, but the British Empire with its vast 
malarious territories in Africa, India and the Far 
East is more concerned with the provision of 
effective antimalarial agents than is any other 
group of nations in the world and, having regard 
to the humanitarian, economic and imperial 
interests at stake, it is greatly to be hoped that 
something will be done about it. 
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Obituary 


General A. W. Greeiy 

A dolphus Washington greely, whose 

. death was recently annoimced, was born in 
Massachusetts in 1844, and in 1867 joined the 
Signal Corps of the regular army. In 1881 ho was 
placed in command of the United States expedition 
to: Lady Franldin Bay, Smith Sound,, which was 
one of the two American circumpolar stations in 
connexion wdth the first International Polar Year. 
Greeiy and twenty -five officers and non-commissioned 
officers of the United States Army, with two Eskimos, 
were landed at Lady Prankiin Bay on August 18, 
1881, and a station, named Fort Conger, was 
erected. The ship then departed, her commander 
intending to return the following summer and not 
expecting any difficulty in again reaching the station. 
Admiral Nares had taken the Alert farther north, 
off the same coast, in 1875 ; but these ice-infested 
channels are seldom navigable, as the British ex- 
pedition organised by Shackleton’s younger son found 
only last year. Scientific observations were begun, and 
much game, especially musk-oxen, was seen. Some of 
these cattle were shot, and eaten duriug the winter. 

In 1882 Lieut. Lockwood made a sledge journey 
along the north of Greenland, on which he discovered 
and charted about 125 miles of new coastline, beyond 
the farthest point reached by Beaumont of the Nares 
Expedition. Lockwood reached the record latitude 
of 83° 24' N. in long. 40° 46' W. Greeiy himself 
made even more interesting discoveries in the interior 
of Ellesmere Land, including Lake Hazen, more 
than fifty miles long, mountains, rivers and a number 
of Eskimo bone instruments. The relief ship failed 
to arrive and a second winter had to be spent at 
Fort Conger, as other parties, less well supplied, have 
done. There were caribou as well as musk-oxen, 
and salmon in the Lake Hazen district. 

In April 1883, Lockwood followed Greeiy west- 
wards, but completely crossed Ellesmere Land, to 
Greeiy Ford, where he discovered a weird and 
wonderful canon country. As the ship again failed 
to arrive, the outlook was serious and a retreat 
southwards was begun on August 18. News was 
found that the ship had been lost. Greeiy ’s party 
reached Cap© Sabine on October 12 with very little 
food, and in this district game was scarce. In 
November the rations were reduced to 14 oz. a man 
a day, and in January 1884 the first man died. 
Lockwood kept his meteorological record until April 7 
and died two days later. On May 24 aU the food 
was finished, except for seaweed and shrimps, though 
the men became too weak to procure them. One man 
had to be shot for stealing on June 6. The seven 
survivors, including Greeiy, were rescued on June 22. 

Greeiy gave the results of the expedition in his 
“Three Years of Arctic Service’’ (2 vols., 1886), which 
is worthy of comparison with the greatest works of 
other explorers. Work in the Signal Corps then 


claimed Greeiy, who eventually became Major- 
General and Chief Signal Officer. In 1909 lie published 
a “Handbook of Polar Discoveries”,, in 1912, “True 
Tales of Ai’ctic Heroes”, in 1927, “Reminiscences of 
Adventure”, and the following year, “The l^olar 
Regions in the Twentieth Century”. In 1923-24 D. B. 
MacMillan placed a tablet on Cape Sabine in memory 
of the disaster ; and in 1934 Greeiy was awarded, the. 
Congressional Medal of Honour. The Royal Geo- 
graphical Society recognised Ills services by the award 
of the Founders’ Medal in 1886. Lfo was one of the 
founders of the American Geographical Society, to 
which he bequeathed liis Arctic eoiiectioiis. Greeiy 
did excellent work in liis day and set an example, 
not always followed, of careful and accurate detail. 
He was an explorer of whom the United States may 
well be proud. J. G. H. 


Dr. F. E. Rowett 

Technical education in London, has su.ffered a 
great loss by the death of Dr. F. E. Rowett, principal 
of the North 'Western Polytechnic. His career is an 
excellent example of the use of tlie .facilities o:ffe,red 
by our modern educational system, for a youtli liaving 
ability and perse ve.ranc 0 , to climb t'he academic ladder. 

Dr. Rowett was the son of Capt. J. Rowett of the 
Board of Trade. His early li,fo was sp6:n,t at Ports- 
mouth, after which the fam;iiy moved to Giii,ingham, 
where he attended the Wesleyan Elementary School 
until he entered H.M. Dockj^ard, Chatham, at four- 
teen years of age, as an ©ngiiie-fitter apprentice. 
Besides attending the Dockyard School, he went to 
Gillingham Technical Institute in the evenings and 
eventually obtained a MTiitworth ©xhibit:ion. After 
spending one year at East London College imder 
Prof. D. A. Low, he obtained a Whitworth sGlio.iarship, 
the first year of wliicli he^ spent at tlie- Royal College 
of Science under Prof. Perry and the remaining two 
years at St. John’s College, Ca-mbri<ig<% where lie took 
his degree in 1914 on the resea rch side,, w'orking i:ind6r 
Prof. Bertram Hopkinson. In 1915 lie joined the 
research staff of the engineering iaborator.y of the 
Royal Naval College, Greenwich, under Sir James, 
Henderson, where he did good work on w^ar problems 
for the Na^y and Air services until 1918, when he 
was appointed principal of the .Medway Technical 
Institute, Gillingham. 

In this new post, Rowett left his mark as an 
organiser and teacher by re-equipping the laboratories 
and raising the standard to the requirements of , the 
Board of Education, and when the new Nortii Western 
Polytechnic was erected in London, lie was selected" to 
be its ' first principal. He planned the equipment, 
he gained the confidence of the Governors, the loyal 
co-operation of his staff .and the affectionate regard 
of the students. 

While at the Medway Institute, Rowett had taken 
the B.Sc. degree, Lond.oii,. in. 1919, with .first class 
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lioiiours, and Ms D. Sc. degree in 1921 for a thesis on 
“Accurate Viscosity Determination of Fluids”. His 
puHishod papers deal with elastic hysteresis in 
(‘lastic properties of steel at moderately high 
temperatures, and viscosity of liquids ; but his 
ri'search work at the Royal Naval College has not 
been published. 

Dr. Rowett was of a very retiring and modest 
nature, a skilful engineer and an ingenious research 
worker of great ability, very thorough in all he did. 
His w^ork was his hobby, and forms a lasting memorial 
to him. Ill-health overtook him in his prime and he 
died at the early age of forty -six years. J. B. H. . 
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Wb regret to announce the following deaths : 

Prof. A. V. Fomiiie, director of the Botanical 
Museum of the Ukrainian Academy of Sciences, and 
professor of botany in tlie University of Kieiv, an 
authority on tlie Cryptogams and plant geography , 
on October 16, aged, sixty-six years. 

Prof. J. G-. Goodman, emeritus professor of civil 
and mechanical engineering in the University of 
Leeds, on October 28, aged seventy-three years. 

Prof. Frederick L. Ransome, professor of economic 
geology in the California Institute of Technology, on 
October 6, aged sixty -seven years. 
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News and V i ew s 


Sir Charles Sherrington, O.M., F.R.S. 

The official announcement of Sir Charles Sherring- 
ton’s retirement from the Waynflete professorship of 
physiology at Oxford recalls the simple but moving 
ceremony which took place at the Oxford meeting of 
the Physiological Society in July. Sii* Charles was 
then presented with an address recording his long 
association with the Society, and expressing the 
esteem and affection of his fellow members. These 
feelings are world-wide. Sir Charles’s studies of the 
nervous system will command the admiration of 
neurologists for years to come, but those who have 
been privileged to know him personally have far 
more to admire. During his tenure of the chair at 
Oxford, the conception of the nei’vous system which 
lie originated has become part of the classical doctrine 
of ];)hysiology. At the same time, his more recent 
studies have made Oxford the chief centre in Great 
Britain for reseaieli on the central nervous system. 
He has been president of the Royal Society, has 
served on countless scientific committees, and 
recently has done miicli for the improvement of 
scientific bibliography. Though we may regret the 
loss from active work of such a leader, we cannot 
grudge a rest and change of scene to one whose 
example has so enriched the scientific life of our 
time. 

Progress in Medical Science 

In his Sir Halley Stewart Trust Lecture on October 
31 ill the Memorial Hail, Farringdon Street, London, 
E.C',4, Prof. Edward Mellanby, secretary of the 
Medical Research Council, discussed recent develop- 
ments in medical science. He said that it is only in 
the past hundred years that medicine has made sub- 
stantial advance. This relatively dormant state of 
knowledge lasting over a period of thousands of years 
was due partly to the idea that disease was caused 
by the invasion of the body by evil spirits — a view 
held by the Egyptians, Babylonians and Assyrians—- 
and partly to the belief that man’s body was of no 
account as compared -with his soul — a view held 


throughout the Middle Ages. Landmarks of medical 
advancement were introduced on the anatomical side 
by the Italian school as represented by Vesalius and 
on the physiological side by Harvey, who gave the 
first classical demonstration of the possibilities of 
acquiring knowledge by the experimental method. 
By the time of Pasteur, the field w^as set for develop- 
ment and intensive study. Pasteur’s work on enzyme 
action immediately opened up a new chapter of know- 
ledge and led to the work of Lister on antiseptics and 
of Koch on bacterial disease in general. In the 
present centmy, medical research has become more 
and more intense. In Great Britain, the Medical 
Research Council was initiated in 1913 and, besides 
using its own public funds, it has the privilege of 
working in close association with the efforts of 
privatse benefactors such as the Lister Institute of 
Preventive Medicine, founded by Lord Iveagh, the 
Rockefeller Foundation, and the trusts formed 
Sir Otto Beit and Sir Halley Stewart. On the ad- 
ministrative side, the greatly increased activities of 
the Ministry of Health and local health authorities 
have resulted in the application of now knowledge 
acquired by research to the practical problems of 
health. 

P.ROE. Mellanby gave some results showing the 
effect of advancement in medical science on mortality 
rates. The infant mortality rate in the period 1896- 
1990 ’was L56 per 1,000 births registered ; in 1934 it 
was 59, The mortality rate of men between 45 and 
55 years of age was 20-3 per 1,000 males in the period 
1870 to 1875 ; in the period 1926-30 it was 11*7. 
Progress in medical science has tended in recent 
years to centre round three t.ypes of knowledge 
affecting: (1) Problems of infection— protozoal, 
bacterial and virus — and their control by raising the 
immunity. In this way such diseases as smallpox, 
measles, diphtheria, meningitis and scarlet fever have 
been influenced. In a group of 399 London children 
recently treated by immune serum, not one had died 
of measles, whereas in a control group tlie death rate 
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was 5 per cent. (2) Diseases due to abnonnality of 

internal secretion, sncli as diabetes, pernicious 
anemia, Addison’s disease, myxoedema, cretinism 
and simple goitre, tetany and osteitis fibrosa cystica. 
As an example, reference was made to the latest 
results obtained in the treatment of pernicious 
anemia by the pure or nearly pure anti-ansemic 
principle of liver as recently isolated by Dakin and 
West, So little as 0-2 gm. injected once weekly has 
a remarkable curative effect on this otherwise deadly 
disease. (3) Nutritional disease : Dr. Mellanby 
illustrated this subject by showing how discoveries 
leading to the cause, prevention and cure of rickets 
had been obtained. He also dealt with the problem 
of defective teeth and said that dental decay will 
remain a scourge in Great Britain unless methods are 
adopted of feeding infants and children on diets 
which would produce perfectly formed instead of the 
present imperfectly formed teeth. He described the 
benefieial effect of such substances as abundant miHc, 
egg-yolk, fish and animal fats on dental structure, as 
compared with the harmful effect of cereals such as 
oatmeal, flour and other similar substances unless 
balanced by sufficient milk. 

The Case Against Vaccination 
In his Chadwick Public Lecture delivered at the 
Royal Society of Tropical Medicine and Hygiene, on 
November 1, Dr. C. Killick Millard discussed the 
vaccination question. In the past, one either had to 
believe in vaccination or to disbelieve in it. Dr. 
Millard said that his faith in vaccination, as a means 
for protecting the individual against smallpox, is just 
as strong and unassailable as ever it was, but he 
recognises that, as a State institution for protecting 
the community, infant vaccination has been largely 
a failure. Until recently, it was taught that the 
neglect of infant vaccination entailed serious and 
imminent risk of a return of smallpox mortality. 
The experience of the City of Leicester, which 
abandoned infant vaccination fifty years ago, and 
yet where, during the last thirty years, there have 
been only two deaths from smallpox, makes such 
a belief difficult. Since the War, an ultra-mild form 
of smallpox has appeared in Great Britain and 
considerable spread has taken place. It has now 
been officially recognised as a distinct variety, which 
breeds true, and it has been accorded a separate name, 
Variola mmor’, to distinguish it from the severe 
form of smallpox, Variola major’. As a matter of 
fact, although not officially recognised as such, 
variola minor existed in Great Britain long before 
the War, and in certain countries, tmder the name 
of 'alastrim’, it has existed from time immemorial. 
Variola minor presents quite a different administra- 
tive problem from variola major. Compared with the 
latter it is non-fatal, non-disfiguring, iion-loathsome. 
In some ways it is no more serious than vaccination, 
so that no case can be made out for retaining com- 
pulsory vaccination merely on account of variola 
minor. Dr. Millard concluded by expressing the 
opinion that the repeal of the vaccination Acts is 
now over-due. 


Liberation of the Electron 

; .For his Friday evening discourse' at the Royal 
Institution on November 1, Mr. Paterson took 
as his subject “The Liberation of the Fleetron”., He 
described how the whole art of electrical emgirieering 
. had been born again when the electricity, which the 
older engineers had confined to wires and cables, w^as 
liberated from them by the physicist and handed 
back to the engineer to be exploited in tlu^ wire- 
less valve, the photo-electric cell, the cathode ray 
'tube, and other devices which use Tree electrons’. 
He demonstrated the essential eaus^ wdiich enabled 
these devices to establish broadcasting, long-diKstanee 
telephony, television, and similar .social services. The 
secret of the revolution is that a stream of free 
electrons, whether in a vacuum or a gas, can be 
manipulated with such facility that tiie electricit^V’^ 
can be increased or decreased at the rate of millions 
of times per second, or alternatively as slowly as 
desired, and no limit is set to the amount of energj’- 
which can be so controlled. So much of what we see 
and hear consists, if analysed, of extromel\^ rapid 
happenings. The eye and the ear are unconstoous of 
these high-speed fluctuations and vibraiions, uitiiough 
sensitive to them. In ordm* that we may faitlifully 
reproduce and transmit these \’ery rapid oscillations 
and valuations, it is necessary to make exatd. (doctrical 
copies of them. This is doii© by suitabiy (.‘onirolling 
a stream of free electrons. Mr. Paterson w^‘iit on to 
point out how the free electron is also being used in 
astounding ways in the art of electric lighting. The 
many coloured luminous discharge tubes used for 
display purposes in the streets are duo to the action 
of Tree electrons’. They have led the way to more 
brilliant and more efficient industrial light sources. 
Some of them give much more light for the electricity 
consumed than existing filament lamps. The effects 
are the result of high-speed (up to six million miles 
an hour) encounters between free electrons and the 
gas atoms in the tubes. 

Science and Unemployment 

In his presidential address to the Institution of 
Electrical Engineers delivorcKl on Octolxa* 24. Mr. 
J, M. Kennedy dealt mainly with tlu^ suhjiHd <.)f th© 
distribution of electricity. It is obvious that hand 
labour is gradually being replaced l>y mechani<‘al 
j^ower, and that a largo fraction of the labour so 
displaced is unable to find further employment'. 
There are eeidain depressed areas in which unemploy- 
ment is particularly rife owing to tiu‘ dying cuit of 
industries or their transfer to rnor*e suitabk^. ariais. 
It is irow^ generally recognised that lack of foiv- 
thought and absence of plaiming for the futiii‘e during 
the recent rapid industrial dev'eiopment has been ona 
of the main factors that has allowed these industrial 
troubles to develop. Absence of initiative and the 
j)olicy of letting things drift often prevent real pro- 
gress from being made. Mr. Kennody discussed the 
relation between advancing applications of science 
and unemployment. He does not agree with those 
who fear that any steps taken to plan industry so 
as to re-absorb the present mimhor of unemployed 
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will cause difficulty iu the event of a great revival 
of trade. So far as the electrical industry is con- 
cerned, those employed in manufacturing, contract- 
ing and supply have grown in number from 200,000 
to 330,000 in the last ten years. Scientific and 
technical development soon find a remedy for any 
potential shortage of work by increasing the rate at 
which power is developed and" utilised. He reminded 
his hearers that electricity is a commodity in every- 
day use, and that it is unnecessary to fill up complex 
forms before it can be supplied. If the present rate 
of progress is to be maintained, more intensive effort 
and in many cases an appreciable reduction of tariffs 
is, required. ■ 

School Dietaries 

Thboxjgh the laxity of their parents in nutritional 
matters, nearly all children go to boarding schools as 
‘damaged goods’. This accusation, which is broadly 
tru8, is made by Prof. H. E. Armstrong in Ho, 7 
of the gastronomical quarterly IFme and Food, in 
which he reviews Dr. Friend’s book “The Schoolboy. 
A Study of his Nutrition, Physical Development and 
Health”. Schools may not be able to I’epair the 
injury inflicted by parental carelessness, but at least 
they should not add to it, as they commonly do, by 
providing ill -pi armed dietaries during the crucial 
period of adolescence. For more than twenty years 
resident medical officer at Christ’s Hospital, Dr. 
Friend has striven to better the physical condition 
of the boys passing imder his care by improving the 
biological quality of the school diet. These experi- 
ments have been watched and encouraged by Prof. 
Armstrong in his capacity as a governor of the 
school. Prof. Armstrong is constantly directing his 
stinging wit and pxmgent criticisms at fii*st one and 
then another public nuisance. The problem with 
which he is exercised at the moment is : 

“How should the little busy boy 
His belly daily fill ? ” 

Prof. Armstrong urges the introduction of wholemeal 
bread ; far more vegetables, particularly in a raw 
state ; a comprehensive sausage including some of 
every kind of ‘innards’ ; milk and milk products, of 
course. For the better provision of bone -forming 
minerals and vitamins, the milk should be from herds 
on lime -treated pastures, and in winter-time the cows 
should be fed on hay made from rapidly dried young 
grass. . 

The large boarding school of the future will call 
for the exercise of special activities and of special 
intelligence on the part of the staff. The training of 
the child’s character will be through that most 
wonderful House of Assembly, the ‘tummy’, and not 
through the pursuit of cricket and foot balls and 
dead languages. The school farm will be as carefully 
watched as the school classroom. Precious hours of 
sunlight will not be wasted indoors or the health- 
giving power of light be annulled by over-clothing. 
Dr. Friend initiated a great work, and Prof. 
Armstrong has been his staunch supporter, but 
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how many boys’ or girls’ schools have such en- 
thusiastic medical officers or governors ? Though 
it is an improvement on customary school diets, 
the Christ’s Hospital diet is still far from ideal: 
sugar is too plentiful ; fresh fruit and vegetables 
too scarce ; not all the bread is wholemeal, and 
more milk and potatoes might with advantage 
be included. The progress of experiments with 
improved diets is hampered in schools, and may be 
invalidated by the unintelligent opposition of the 
school teaching and domestic staff, and by lack of 
co-operation from the boys and girls, who resent 
food changes, and protest if their expenditure on the 
‘tuck shop’ is curtailed. In spit© of these obstacles, 
we hope the time is near when schools will ensure 
health not by fighting disease with an array of 
clinical thermometers and antiseptics, but, by means 
of proper food and sunlight, building sound bodies 
resistant to infection. 

An Experiment in Political Education 

The ‘educated electorate’ dreamed of by the 
liberal statesmen of two generations ago is still to 
seek ; the great mass of voters to-day are probably 
no better qualified than their ancestors of Gladstone’s 
day to form independent judgments of the merits 
of rival candidates for election to Parliament. A 
similar deficiency stultifies democratic government on 
the other side of the Atlantic. The problem how to 
help the masses to achieve that critical thinking 
postulated by democratic theory was discussed in a 
stirring address delivered on July 26 at the University 
of Minnesota by Dr. J. W. Studebaker, United States 
Commissioner of Education. Attention was directed 
in the address to a remarkable experiment now in 
operation in Dos Moines, Iowa, where the local 
education authority has inaugurated a public forum 
for adults. Its objectives are, (1) exchange of informa- 
tion and points of view, (2) development of tolerance 
and open-mindedness and (3) development of critical 
intelligence. It is recognised that the leader of such 
a forum must be a man of eminence in the academic 
world, with both the theoretical and practical know- 
ledge of current affairs which would command respect 
and, above all, “that serene detachment which alone 
can guarantee clarity of judgment”. The basic con- 
ception of the forum is educational with emphasis 
upon critical thinking as opposed to the emotional 
appeal and obscurantism of the demagogue. Such 
forums, Mr. Studebaker thinlis, ought to be found 
in every city and village throughout America ; and 
he forecasts support by the Federal Government for 
schemes for establishing them. University extension 
discussion classes in Great Britain were started with 
similar aims, but failed to attract as participants 
more than a minute proportion of the electorate. It 
will be interesting to see whether Mr, Studebaker ’s 
suggestions fructify. 

Origins of Some Mechanical Inventions 

For his presidential address to the Newcomen 
Society delivered on October 16, Mr. C, F, Dendy 
MarshaE took the subject of “The Germs and 
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Development of Some Meehanical Inventions”. His 
address, he said, followed a well -beaten track, but as 
many iincritical accounts and inaccurate illustrations 
have been published regarding the early history of 
pumps and engines, he thought it would be of interest 
to consider some of the earliest printed records. 
Recent research has shown that much less is known 
of such men as Ctesibius and Heron than our fathers 
thought they knew ; and even in the case of Heron, 
the earliest manuscripts are posthumous to the extent 
of more than a thousand years. The first printed 
edition of his “Spiritalia” was in Latin and was pub- 
lished at Urbino in 1573. In this is described the 
first known application of heat to produce motion 
in fluids, a device for opening temple doors by the 
agency of heat, and the famous ffiolipyle. The wmrd 
‘iBolipyle’ has been used by writers in three senses, 
namely, (1) for a vessel shaped like a retort for 
producing a jet of steam, (2) for Heron’s engine and 
(3) for a wheel impelled by steam as invented by 
Branca. The word means the doorway of H5olus, 
that is, that of the cave in which the winds were 
kept, After touching upon some of the inventions 
described by Agricola, Porta, de Cans, Branca, 
D’Acres, von Guericke, Boyle and the Marcpiis of 
Worcester, Mr. Dendy Marshall made some interest- 
ing remarks on Papin and his invention of the safety 
valve. To the plug valve, Papin added the lever and 
moveable weight, but he did not propose it as a 
safety valve or hint that it might be useful to prevent 
explosions. From Papin, Mr. Dendy Marshall turned 
to the work of Savery and Newcomen on the steam 
engine, and concluded with some remarks on the 
early history of tramways, railroads and mechanically 
propelled vehicles. 

Road Traffic in the United States 

In a recent radio talk given over the Columbia 
Broadcasting System, Prof. S. S. Steinberg, of Mary- 
land University, discussed the highways of the 
United States. With more than 25 million motor 
vehicles, the business of highway transportation is 
one of the largest in the country. Last year, holiday 
motorists in the United States spent almost 600 
million pounds. Highway facilities are still far from 
complete ; only five per cent of the three million 
miles of rural roads are hard -surfaced, while only 
thirty per cent have received any kind of improve- 
ment. In many places, need for reconstruction is 
urgent, and the mileage of secondary light traffic 
roads required is very great. The loss of life due to 
accidents is high, as almost a hundred persons are 
killed every twenty -four hours, and last year one out 
of every hundred of the population was injured in a 
road accident, one of the gravest risks being the 
^railroad grade’ crossings, of which there are 240,000. 
About 1,500 persons are killed annually at these 
(crossings ; at least 30,000 such crossings are dan- 
gerous, and it will take many years before they can 
be made safe. Congress has provided sixty million 
pounds of emergency relief funds for this purpose, 
and t-h(^ development of 'farm to market’ roads will 
be a great boon to the country. The work will provide 


employment for maii\' at pn^scut nucinploy<‘<l as the 
■ cost of : eonstruetiiig roads is mainly for labour, Mr, 
Robinson points out tliat the higlnvax's affect (‘very- 
one vitally as they are the arteries which carry the 
life-blood of agriculturt\ cuiiuvu^n'e and industry, as 
well as bringing many social and e<hicationa! ameni- 
ties. 

London and Home Counties Joint Electricity , Authority 

Under the Electricity Acts of 19111 and 1922, joint 
electricity authorities W(‘rc- s(4 up, winch to 

be representative in thc'se" districts th<‘ authoiiscHl 
undertakers, the local authorities, tin* county 
councils, the large consunu'rs and other interests. 
In a pamphlet describing tlie ojxming of lunv 
electricity showrooms in Sutton, a list of those 
composing the Joint Electricity Aiithojities for 
London and the home counties is given, and a, record 
of the progress that has been made since the Autliorit y 
took over the undertaking. T}k‘ list of members 
is thoroughly represent ati\*(‘, and wonthuTul jirogress 
has been made in (levtio])ing tlio industry. By 
instituting twm-part ta rifts, assist i‘d wiring and iiire 
and hire-purehast' schem(‘s, tht‘ electric su]>ply lias 
been made available to tin*, poorest ])eo])le in the 
district served, wlvieh is maini\" resitkaitial. The 
supply area covers 199 s(|uare mik‘s and is divided 
into an inner and outta* zone, consum<*rs in tlR‘^ latter 
having to pay slightly mor<‘. Th<‘ w(u-k w^as taktai 
over in July 1932, and in July 1935 tin‘ number of 
consumers had inert ^ast‘d by 89 [ku* c(‘iiit, tht‘ loud 
having more than trt'bled. The Authority has done 
much useful w^ork in standardising tlH‘ a])pa.rat\is 
and systems it has inherit(*d. The wliole of Surbiton 
has been changed from direct currtmt to alternating 
current, and in Sutton the supply is btnng converted 
from 200 volts to the standard 230 volts. Practically 
the whole of tlie supply is being received in bulk 
from the Central Electricity Board. The bulk su])ply 
from the Grid is taken at 33 kilovolts, transformed 
at the Grid substations to 11 kilovolts and tlnn 
transmitted to the Autliorit y. 

Climate and Health 

At the Harrogate Congr(^ss of the Ho\id, Jnstitufe 
of Public Health, Mr. L. C. W. Bonacina d(div(‘rod 
an address on "The Study of W'eather and (.'limat(‘. in 
Relation to Public Welfart^”, which lias ))(*cn pul)- 
lished in the Jo'urmxl of State Mvdkooe (43, No. lO). 
He points out that the efieid of climate on. general 
w>’ell-being is so complex that it is not possible to 
discriminate betw^een the different cJemiuits, hut tliat 
in Great Britain the general effect is distinctly' favour- 
able. Hence it follows that the effect of a marked 
change of climate, oven if 'superficially an improve- 
ment, as for example a doubling of the amount of 
bright sunshine, might not really be to our advantage. 
The great importance laid on siinshin© is “probably 
only an exaggerated response to the evil consequence 
of smoke -vitiated light and air in the groat industrial 
centres, and the curative results in proper doses of 
natural or artificial sunlight”. I’lie wdiid and tlie 
rain, by cleansing the air, are also of gre^at value. 
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and Mr. Bonacina is in full agreement with the 
trend of modern ideas in emphasising the importance 
for health of frequent contrasts of weather, and 
especially of temperature ancl wind. He ends on a 
practical note by insisting that the open-air study 
of weather and especially clouds also makes for health 
by training the powers of observation and inference. 
Forecasts ''on tap’ by wireless are a very good thing, 
but there are occasions, for example in mountaineer- 
ing, wdien much discomfort or even risk might be 
avoided by the ability to foresee a storm an hour or 
,twm ahead. 

Meteorology of Southern Rhodesia 

The annual report of the Meteorological Department 
of the Department of Agrieulture of Southern 
Rhodesia for the year ended June 30, 1934, follows 
the general lines of previous reports (Salisbury: 
Department of Agriculture, 1934). In the rainy 
season of 1933-34, as in that of the preceding season, 
there was substantially less rain than usual, although 
the formula used for predicting the season’s fall 
had indicated an excess of rain. During the five years 
for which this computation has been made, this was 
the first occasion on wdiich the sign of the departure 
from the normal was not correctly given by the 
formula. An, Aircraft Weather Service that had been 
organised for Imperial Airways operated satisfactorily 
during this year, and it was decided to extend the 
service to all aircraft. Arrangements were made to 
transfer the observatories at Salisbury and Bulawayo 
to the aerodromes, where they will be maintained 
by a staff of two, wdio w'ill prepare regular weather 
reports and forecasts, and make observations of the 
upper wunds. According to the report, the provision 
of an adequate weather service for aircraft is now 
regarded as the most important function of the 
Meteorological Department. The number of tables 
in the report has been reduced owing to financial 
stringency ; but among those included is an interesting 
one showing the average Rhodesian rainfall for thirty- 
six years. In the first season, 1898-99, the fall was 
based on the records of seven rain-gauges, and in the 
most recent (1933-34), on three hundred and forty- 
four. 

A Totalising Anemometer 

In the Hydrographic Review^ 12, No. 1, Dr, J. N. 
Carruthers describes a suggested totalising anemo- 
meter for oceanographers, the records of which he 
considers likely to be of value in climatology. Although 
the ordinary Robinson anemometer is a totalising 
instrument in so far as it registers the number of 
miles and fractions of a mile of air that have flowed 
past the anemometer in a given time, it does not 
distinguish between the different wind directions, 
and its records can only be used for obtaining the 
total run in particular directions in the case of the 
more complicated self-registering form of this instru- 
ment that records automatically both the run and 
the direction, and then only after laborious calcula- 
tions. In the instrument described by Dr. Carruthers, 
a wind vane is used which rotates a vertical rod 
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bearing at its lower end a circuiar tank divided radially 
into eight equal compartments, each of which has a 
draw-off tap. A separate mast carries a 4-cup anemo- 
meter which makes and breaks an electric circuit 
after a certain run of wind past the cups. When the 
circuit is made, it energises a solenoid and the latter 
rocks a small pipe which is pivoted on the rim of a 
tank in which water is maintained at a constant level 
by means of an ordinary ball valve. This pip© carries 
a dipper which delivers a definite quantity of water 
through it into w^iicliever of the eight compartments 
of the circular tank is beneath at the time. At the 
end of a period of observation, the total run of air 
in each of the eight directions is readily obtained 
by drawing off and measuring the quantity of we ten* 
in each compartment. 

Co-ordination of Scientific Surveys 

At the recent meeting at Norwicli of the British 
Association, Mr. E. Wyllie Fenton made an interest- 
ing plea, in a papier read before Section K (Botany ), for 
the extension and co-ordination of the existing 
Ordnance and Geological Surveys into a wide body 
to carry out periodic surveys not only of topography, 
rocks and soils but also of vegetation, agriculture and 
animal life. Mr. Wyllie Fenton’s illustrations of the 
wider need w^'ere mainly botanical, as for example, 
the invasion of valuable land in Scotland by bracken 
moving dowmhili to the better land “like a series of 
plant glaciers”, and the association of this fact with 
changes in land settlement and agricultural practice. 
A plea w^as advanced for a prompter recognition 
of these significant changes in vegetation and in the 
results of changes in population, distribution, etc., 
with the argument that a more scientific utilisation 
of the land, in liousing development, in agricidturo 
and in forestry, etc., would be possible if siieh a 
general scientific survey service provided the data. 
Mr. Fenton recognises, howevei*, the ambitious 
nature of such a proposal, and suggests that a- start 
might be made by tlie attachment of a few botanists 
to the Geological Survey. 

Metals in the Chemical Industry 

In his Jubilee Memorial Lecture of tlie Society 
of Chemical Industry delivered before the Yorkshire 
Section at Leeds on November 6, Dr. C. H. Desch 
took as his subject “Metals in the Chemical Industry”. 
The range of both ferrous and non-ferrous metals 
available for the p\irposes of ohemical industry has 
been immensely widened in recent years. Resistance 
to chemical attack is one of the first considerations, 
and as no one ma^teriar is resistant to all chemical 
agents, a choice must be marie in each instance, for 
wbich ample data now^ exist. Corrosion fatigue, 
caused by the simultaneous action of fluctuating 
stress and of a chemical agent, is quite different fi'om 
the sum of the actions of fatigue and corrosion, and 
is responsible for many unexpected failures. Hpocial 
conditions arise where high temperatures and pressures 
are involved. Resistance to breej)’ is required, as well 
■as chemical resistance, and internal changes may 
cause progressive w^'eakening. Not only chemical 
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composition, but also texture, determine the degree 
of resistance to all these factors. The qualities of 
metals required for chemical purposes, may be 
improved by (a) the elimination of impurities, (6) add- 
ing other metals in such quantities as to produce 
substantially new alloys, or (c) adding very small 
quantities of foreign elements which produce an 
effect great in proportion to their amount. 

Neolithic Camp in Sussex 

Discoveries which will have a bearing of no little 
importance on the future study of the neolithic age 
in Britain are reported from Whitehawk Camp, near 
Brighton. Mr/ E. Cecil Curwen, acting on behalf of 
the Sussex Archse-ologieal Society, with the assistance 
of Miss Leslie Scott, who has worked at Maiden 
Castle, Dorchester, has held an archaeological watch- 
ing brief while the Corporation of Brighton has been 
engaged in constructing a road across the camp. 
Whitehawk Camp, which is scheduled under the 
Ancient Monuments Acts, is one of the largest and 
best surviving specimens of the neolithic camp of 
concentric interrupted ditches. In places, the original 
ramparts still stand seven feet high. The line of the 
road cuts the line of all four ditches on both sides of 
the camp, and these are now being cleared down to 
the bottom and the original chalk. According to a 
report in The Times of November 4, up to the present, 
the inner ditch has proved rich in neolithic pottery, 
also yielding great quantities of animal bones, flint 
flakes, saws, scrapers and a flint axe. Two small pits 
full of neolithic pottery and animal bones appear to 
be unconnected with the ditches. Another interesting 
discovery is a piece of chalk scored with a chess 
board pattern, similar to a device found on the wall 
of a pit shaft on Harrow Hill, near Cissbiiry. Several 
post-holes on the ramparts appear to have supported 
palisades, and a similar structure is indicated as 
fonning a side wall to the entrance passage through 
the outer rampart. These are unique in British 
neolithic camps. The pottery, which is of modified 
Windmill Hill type and a type with whipped cord 
impressions, suggesting Peterborough ware (Neolithic 
J5), should prove an important addition to existing 
■material. . 

Etruscan Forgery in the British Museum 

Memories of an ancient controversy are revived 
by the action of the Trustees of the British Museum 
in withdrawing from exhibition in the Department 
of Greek and Roman Antiquities at Bloomsbury the 
widely known “Corvetri Sarcophagus”. The revived 
and extended interest in Etruscan antiquity, marked 
especially by the recent publication of Dr. D. Randall- 
Maclver’s researches in the history and affinities of 
Etruscan culture, is, no doubt, largely responsible for 
the removal of a piece of which the antiquity and 
authenticity can no longer be held to be a matter of 
question, in view of the more critical examination to 
which details of design, structure and style can now 
be submitted in the light of greatly extended know- 
ledge. Doubt as to the genuine character of the 
sarcophagus, indeed, was raised very soon after its 
acquisition by the British Museum as part of the 


Castellani colleetiori in 1873 ; and it was pointed out 
in March of the following year that, the inscription on 
its lid was derived in part from a gold ferooeh in the 
■ Louvre, while another , inscriptiO'ii, which had „ been 
misread, was indicated, later as another possible 
source. The spurious charact'er of the inscription has 
been admitted even by some wlio were prepared to 
argue for the sarcophagus as a genuine ancient 
. example of Etruscan art. Now% liow’-ever, ;the re- 
cognition of anachroiiistie 'and incongruous details in 
form and design stamp it as a forgery beyond dispute. 
There can be little doubt that tlie sto,ry to which 
inference is made .in The Times ' of November 2 
embodies the truth which came out in the ;C|uari:‘el 
between , the brothers Pemielli, of . whom ; Enrico, 
employed at the. Louvre, boasted that he had made 
the sarcophagus, wLile Pietro had sold it to (.‘astollani, 
stating that he had excavated it at Cervetri. It is 
unfortunate that the inquiry' demanded by Sir 
Charles Newdon, keeper of the Department at the 
time, was not pressed home. 

The Realm of the Stars 

The Realm of the Stars, or Rise Hvlzd, is the title 
of a monthly journal edited by Dr. Hub(3rt Sloiika 
and published by the Czechoslovak Astronomical 
Society, which now has more than a tiioiisand 
members. One of the objects of the Society and its 
journal is to encourage a wicta* apj)rij(*iatioii of 
astronomy among educated Slav people^s, and from 
the journal it is evident that Czechoslovak asti onomca's 
are familiar with modern progre^h and with the latest 
instruments in use clsowhero. In the last few 
of the journal there are recent photographs showing 
the appearance of the moon’s surface, some spectro- 
graphs taken in Czech observatories and a number of 
illustrated semi-popular contributions and reports. 
One issue is mainly devoted to the proceedings of 
the international astronomical meeting held in Paris 
during July. Czechoslovak astronomers have in- 
terested themselves in sucli subjects .as sunspots, tlie 
atmospheres of planets, and celestial bombardment. 
In the annual report for last year it is stated that 
11,797 people and 130 scliooi groups \’isited the 
Stefdnik Observatory, near Prague. Tlie Society also 
has' observatories and brancht-^s in several provincial 
centres, and notewortiiy observations from these 
groups are reported in Rise Hvezd, but being in the 
.Czech language they can appeal only to their own 
members and, in a limited degree, to colleagues in 
other Slav countries. 

Nature Protection in Poland 

A CENSUS of the wild creatures in the .famous 
Polish National Park of Bialowicza gives the present 
numbers as 4 wolves, 9 lynx, 3 otters, 5 martens, 
4 foxes, 5 badgers, 82 wild boai*s, 29 stags, 72 roe- 
bucks. and many hares [Quarterly Information 
Bulletin concerning the Protection of Nature in Poland, 
5 , II ; .1935). In the Park, there now exist 17 European 
bison, including half-bred individuals, and in ■ Poland 
.as a whole there are 21 of pure breed, out of the 70 
known to exist in the world. The State Council for 
the Protection of Nature in Poland has issued tliree 
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small albums, each eontaiiimg 12 picture postcards 
of the natural features and the animal and plant life 
of the parks and reservations, which should help 
to spread the knowledge of these magnificent natural 
areas. It is curious to look upon these activities in 
Poland and the interest of the State and people in 
them, and to consider that in our more highly popu- 
lated land, where the need for protection is greater 
than in Poland, there is no national park at all, and 
no State attempt to protect the disappearing land 
mammals, which were once as varied in kind as 
those of Poland now are. 

Campaign against Noise in New York 

The New l^ork campaign against noise officially 
started on October 1, when the Mayor instructed the 
police to warn offenders and to educate the public 
without making arrests. The sounding of motor 
horns between 11 p.m, and 7 a.m. is prohibited, and 
citizens have been instructed to keep their wireless 
apparatus at a moderate level. During the first three 
days, 4,071 warnings were given and 9 sixmmonses 
were issued. The League for Less Noise has estab- 
lished an office for investigation of complaints, 
among which motor horns and barking dogs are 
most frequently mentioned. 

Early Frost in 1835 and 1935 

The note entitled “The Horticultural Society” 
which appeai^ed in Natube of October 19, p. 654, 
refers to the occurrence of a severe frost (27° F.) on 
October 20, 1835. Miss E. Armitage, writing from 
Dadnor, Ross, Herefordshire, remarks that the first 
frost this season took place on October 20, 1935, 
with 6° F. of frost. All tender autumn flowers were 
killed, and, in particular, some spikes of Kniphofia 
maxima globosa, 

Canadian Earthquake of November i 

Fbom the brief account of it that has so far been 
received, the earthquake that disturbed , eastern 
Canada and New England shortly after 1 a.m. on 
November 1 seems to be one of great interest. The 
epicentre is placed by Canadian seismologists at a 
point about 250 miles north of Ottawa. The shock 
was severe throughout the whole northern Abitibi 
region, and at one place railway lines were torn up 
and twisted. The earthquake is remarkable, however, 
not so much for its intensity in the central district, 
which does not seem to have been unusual, as for its 
large disturbed area. To the south, it was felt at 
Chicago, Washington, New York and Boston. The 
northern limit of the disturbed area may be difficult 
to trace, as it traverses a sparsely inhabited country, 
but the total area probably exceeds three-quarters of 
a million square miles, an amount not often surpassed 
in North American, earthcpiakes. . ' 

Announcements 

The Mackinnon research studentship of the Royal 
Society has been awarded to Dr. G, W. Brindley, 
assistant lecturer in physics in the University of 
Leeds, for his research on. X-ray reflections from 
metals in relation to atomic vibrations. 
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Mr. P. L, 0. Guy has been appointed Director of 
the British School of Archaeology in Jerusalem for 
the year ending September 30, 1936, on the retire- 
ment of Mr. J. W. Crowfoot, Mr. Guy was formerly 
chief inspector of antiquities for the Government of 
Palestine, and has had many years experience of 
field work and excavation. He has already taken 
up residence in Jerusalem. 

Db. S. I. Levy will deliver the Brauner Memorial 
Lecture of the Chemical Society on November 14, at 
8, in the rooms of the Society at Burlington House, 
Piccadilly, London, W.l. 

A DISCUSSION on “Some Aspects of the Inter- 
action between Gases and Solids” will be held at 
the Chemical Society on November 21 at 8 p.m. 
The discussion will be opened by Prof. E. K. Rideal, 
who will be followed by contributions from Dr. J. K. 
Roberts and Dr. R. M. Barrer. 

A committee has been formed under the presidency 
of J. A. van Heuven in connexion with the celebration 
of the three hundredth amiiversary of the found at ion 
of the University of Utrecht in 1636. 

Erratum. — In the last line of the letter by Prof. 
A. I. Alichanow, A, I. Alichanian and M. S, Kosodaew 
entitled “Emission of Positrons from a Thorium- 
Active Deposit” published in Nature of September 21 
(p. 475), the words “per cent” should have been 
inserted after “0* 02-0 *03”. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A lecturer in chemistry in the Sir John Cass 
Technical Institute, Jewry Street, Aidgate, London, 
E.C.3— The Principal (Nov. 20). 

A civilian technical officer in the Admiralty 
Technical Pool (engineering or physics) — The Secre- 
tary of the Admiralty (C.E. Branch), Whitehall, 
London, S.W.l (Nov. 22). 

A principal of the Municipal College, Southend-on- 
Sea — The Director of Education (Nov. 25). 

A deputy director of agriculture in East Sussex, 
who will also act as vice-principal of the School of 
Agriculture, Plumpton— The Director of Agriculture, 
Coimty Hall, Lewes (Nov. 25). 

A lecturer and research assistant in the Department 
of Higher Degrees and Research in the Institute of 
Education, Southampton Row, W.C.l— -The Secretary 
(Nov. 25). 

A head of the Physiology Department of the 
Rowett Research Institute, Bueksburn, Aberdeen- 
shire — The Secretary (Nov. 30). 

A director of the Laboratory of Bacteriology and 
Pathology in Adelaide Hospital, who will also act as 
Director of Medical Research in the University of 
Adelaida — The Agent General for South Australia, 
British Industries House, Marble Arch, London, W.l 
(Dec. 12). 

A University professor of statistics in the London 
School of Economics— The Academic Registrar, 
University of London, S.W. 7 (Jan. 31). 
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Radioactive Indicators in the Study of Phosphorus 
Metabolism in Rats 

Recent progress in the production of radioactive 
isotopes by neiitron bombardment makes the radio- 
active isotope of phosphorus easily accessible. 

This isotope, which has a half-life value of 17 days, 
can b© utilised as an indicator of inactive phosphorus 
in the same way that the radioactive isotopes of lead, 
bismuth and so on were formerly used as indicators 
of these elements. If, for example, we add active 
to 1 mgm. of inactive phosphorus in such 
(quantity' that the Geiger counter registers 1,000 
impulses per minute, carry out with the phosphorus 
activated in this w^ay any sort of chemical or bio- 
logical reaction and then find that the product 
obtained gives 1 impulse per minute, we may con- 
clude that 1/1,000 mgm. of the phosphorus originally 
introduced is present in the ])roduct invt^sti gated . 


/sS 

C) o 
US 
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different weights of rla* dilTen^jU oi’gan> and ra!euhit(‘ 
the phos])horiis t'ontt'Ut of tho lattor poi* urani after 
drying, we obtain a very ditTerent picOui'e, as seiai 
from the second colunm in Tablt* 1. llie s]>lo(‘ii, 
kidneys, and the brain are found to (-ontain p<‘r gram 
most of the active jdiospfioi'us. During oii«* of tht^ 
experiments, tln^ rat ])rodu(‘ed six olTspring ou tho 
seventh day, of which five were oaten In' the mother ; 
this caused a large inci-ease in the acti\’o phospiiorus 
content of the (‘xcnua in tiie hdlowing three days. 
The presence of 2 per cent of the 2 mgm. active 
phosphorus taken by lhi‘ motlu’r was i-oMaded by 
the analysis oft la' remaining orDpring. 

'I'ABLE .1. 

Distrihutiea ottlr* pli<:es|'»lierits in thv^ raf 
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Skeleton 
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HI 
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27 


Nimiber of Days 
Fia. 1. 

(On the first day, 7-4 per cent of pho.spliorus was found in the. feeces 
and 5 per cent in the urine) 


Rats were fed with a few milligrams of sodium 
phosphate containing as indicator. The radio- 
active phosphorus present in the urine and faeces 
was then investigated for a period of a month. The 
result is showm in Fig. 1, which shows the percentage 
of the 2 mgm. of phosphorus taken, found daily in 
the excrements. The rat was killed, and, after 
ignition, the phosphorus content of the different 
organs was investigated. The result of an experiment 
in wliich the rat was killed 22 days after being fed on 
active phosphorus is seen in the first column in 
Table 1. The largest part of the phosphorus taken is 
])resent in the bones, and the smallest in the kidneys. 
When, however, wo take into account the very 


The active phospiiorus ctailout of tlp^ urine and 
feces shows great fluct utitions during iho first few 
days after the intake of the preparation. Later, it 
becomes fairly constant ; and we have ob\"it>iisly to 
deal with the excretion of ])iiosp!a>rus which lias 
already been deposittal for a while in t lie skeleton, 
the muscles, or othm* organs, and which lias been 
disjiiaced again. From oui- ex]4erimenTs, it follow’s 
that the average time which a plios]>horus atom thus 
spends in the organism of a normally ferl rat is about 
two months. This is also supported ]>y the faet that 
rats killed about a mouth aih'r tin' intake oi* phos- 
piiorus contain only ahoiit half tlu* acti\'<' plios- 
phcaus found in t hose killed after a week’s 
0+ 4 tim(‘. Tins resull strongi\‘ supports tfie 

view that tlie formaiion of the bones is a 
dynamic ])roeess, the l,K>ne (*( aititmously 
taking up phosphorus attmis wiiieli are 
partly or wholl\' lost again, and are re- 
placed by of-her plu>sphi)i‘us atoms. In 
thc^ case of an adult rat, ab4>ut |)t'r ctait 
of the phosphorus atoms deposited in tlie skek'ton 
were removed in the course of twenty days. 

In another set of expiTiments \v(' investigate<i the 
diflerent parts of th(‘ sk(*ltdon. No eons])icuous 
differences in the active* phospiiorus conteuit could 
be found, wdth the exception of the teeth. The front 
teeth, which grow rapidly in rats, contained a larger 
part of the 2 mgm. phospiiorus tak(*n than tin* a\'erage 
of the whole skeleton, the ratio being about Kl : 1 in 
the case of adult and 6 : I in that of luilf-aduit rats, 
whereas the molar teeth took up h*ss than the average 
per gram of the skeleton, the ratio ])eing 1 : 2 hi tin' 
most extreme case. A detaik'd aci'ount of these and 
further results will b(* pufilished (dsewherm 
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W© wish to express our thanks to Prof. Niels 
Bohr for. the kind interest he has taken in this work. 
For the preparation of the radioactive sources, and 
helpful assistance in ' making the moasurements,. we 
would also like to thank Mr. J. Ambrosen and Mr. 
S. Hoffer- Jensen. O. Chiewitz. 

F insen Hospital and G . Hb vest . 

Institute of Theoretical Physics, 

Copenhagen. 

Sept. 13. 


Induced Radioactivity by Bombarding Magnesium 
with a-Particles 

The publication of the full details of the following 
experiments will be somewhat delayed owing to the 
departure of one of us to Canada. We wish, therefore, 
to state bri©.fiy our main results.' 

We have examined in detail the induced radio - 
cictivity produced by bombarding .magnesium with 
a-particles. The main effect is due to the well-known 
body AP®, which emits ^-rays and has a period of 
m sec. ^ 

isAPs ^ ^^81^8 + s-. 

In agreement, however, with Curie and Jolioth and 
with Eckardt^, we have found the induced radio- 
activity to be complex, and by analysing the emission 
with a magnetic field, we have been able to identify 
two other bodies, present in only small quantities, 
one emitting p-rays with a period of about 11 minutes, 
and the other emitting positrons with a period of 
5-7 minutes. We suggest these bodies are re- 
spectively AP® and Si®’, formed as follows : 

x^Mg®® + - laAP® + 

X^AP® - X4SP® + S- 
xaMg®‘^ + sHe^ xdSi®’ -f 
X4Si®’ - xbAP’ + st-. 

By investigating the relative yield of these three 
bodies when produced by a-particles of different 
energies, we are led to believe that Mg®® has a strong 
resonance level for a-particles of energy less than 
5*4 X 10® volts, and that either Mg®^ or Mg®®, or 
both, have a resonance level for a-particles of energy 
between 5*4 and 6*1 X 10® volts. 

Using a-particles of energies up to 6*6 X 10® volts 
to bombard a thick layer of magnesium, we find 
that the cross-section (integrated over all energies) 
for proton emission from Mg®® is about thirty times 
that for proton emission from Mg®®, and about three 
hundred times the cross-section for neiiti^pn emission 
from Mg®*. 

While AP® has a period of 11 minutes and AP® 
only 2*3 minutes, yet we find that the (3 -rays from 
AP® are more penetrating than those from AP®. This 
suggests that AP® undergoes a ‘permitted’ transition 
(no change of spin) while for AP® the transition is 
‘non -permitted’ (change of spin). The strong y-i’ay 
emission from iVP® shows that the Si®® nucleus is 
usually formed in an excited state, whereas our 
experiments suggest that Si®® is usually formed in 
the ground state. 

The discussion of these results will be deferred 
until the publication of the full details of the 
experiments. D, Ellis. 

Cavendish Laboratory, W. J. Hendersotst, 

Cambridge. Oot. 29. 

^ Curie and Jollot, J. Phps.t 5, 153 ; 1931. 

® Bckardt, Ndurwiss., 30, 527 ; 1935. 


19K*® and the Radioactivity of . Potassium 

It has recently been suggested by Newman and 
Walke* and Klemperer® that the natural p -radio- 
activity of potassium is due to an isotope x^K*® 
present in very small abmidance. Sitte®, however, 
has come to the conclusion that another relatively 
rare isotope of potassium exists which is the source of 
the p-particles, and this, he states, can only be igK*®* 

It is to be noted in this connexion that P-ray 
emission occurs from isotopes in which too many 
neutrons are present, so that we should anticipate, 
in general, that when two or more p -radioactive 
isotopes of a single element exist, that those with 
the higher number of neutrons would have the 
shorter lives. This is clearly indicated by the unstable 
isotopes of thallium : 

axTl®^® (HaC") 1*32 min. 

8xT 1®08 (ThC") 3*20 min. 

sxTPO’ (AcC'C 4*76 min. 

Hence it appears probable that would have a 

shorter period than ij)K*®, since it has a higher 
number of nuclear neutrons. As the period of 19K*® 
is 16 hours, it is apparent that 19K*® could not be 
the source of the natural radioactivity of potassium. 

The period of this isotope could probably be 
tested by preparing it artificially. Rutherford and 
Chadwick have observed the emission of protons 
from argon when bombarded with a-partieles. Since 
IgA*® is 160 times as abundant as isA®®, it is almost 
cei'tain that the protons are produced by the reaction ; 

IgA*® -f ,He* 19K*® + xHh 
Thus by bombarding argon with strong sources of 
a-particles it should he possible to detect the (3 -radio- 
activity of 19K*®. 

Finally, it is to be noted that Nier*, using a special 
type of mass-spectrograph, has detected 19K*® 
present in normal potassium to the extent of about 
one part in 8,600, whereas he found no trace of 
either 19K*® or 19K*® and concluded that these 
isotopes, if they exist at all, were present in abundance 
less than one part in 150,000. 

It is apparent, therefore, that the hypothesis of 
Newman and Walke* and Klemperer® is confirmed 
by mass-spectrographic evidence, whereas that of 
Sitte® is not. 

Note added in proof. The existence of 19K*® has 
been confirmed by Brewer ( Phys . B.ei'f . , 48 , 640 ; 193 5) , 
who estimates the ratio K®®/K*® as 8,300 ± 100. 

H. J. Walke. ' 

Radiation Laboratory, 

University of California, 

Berkeley. 

Sept. 12. 

^ Newman and Walke, Nature, 135, 98 : Jan. 19, 1935. Phil. Mag.^ 
19, 767 ; 1935. 

* Klemperer, Ptoc. Roy. Soc., A, 145, 638 ; 1935. 

» Sifcte, Nature, 136, 334, Aug. 31, 1936. 

* Nier, Phys. Rev., 48, 283 ; 1935. 


' A Molecular Map' of Resorcinol ' 

All ' those organic compounds which have, until 
now yielded to quantitative X-ray analysis display; 
some element of molecular sjunmetry in the- crystal. 
The structure of the complete chemical molecule can 
then be built up from a fraction by symmetry opera- 
tions, thus greatly simplifying the analysis,' But 
some of the most interesting structures have a lower 
symmetry, and in these cases the molecule must be 
treated as a whole. This applies to resorcinol, space 
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group (Pmh a«lG-53, 6 = 9-53, c«5-66 A., where, 
the asymmetric unit consists of on© chemical molecule. 
A quaixtitative analysis of this compound has now 
been carried out, and the preliminary results ^ have 
been refined by a double Fourier synthesis which is 
shown in Fig. 1. 

Although the benzene ring is inclined at a high 
angle to the plane of this projection, it can be seen 
to answer the tests of a regular plane hexagon. Now 
if we assume the usual C-C interatomic distance of 
1*41 A., the complete orientation of the molecule in 
the crystal can be calculated from this diagram. The 
centres of the OH groups are then found to be 
situated at 1*35 A. from the benzene nucleus. The 
line Joining the OH groups, lying in the plane of the 
ring, makes angles of 134°, 46° and 101° with the 
a, 6 and c crystal axes, and the line perpendicular to 
this, also in the plane of the ring, lies at 63°, 77° and 
149° to these axes. 



Fio. 1. Eesorcinol. c axis projection. Each contour line 
represents & density increment of two electrons per square A. 

Perhaps the most interesting aspect of the structure 
is the close approach of the hydroxyl groups on 
adjoining molecules (not shown in Fig. 1). These 
groups are arranged in spiral formation about the 
dyad screw axes, and the distances between successive 
groups belonging to neighbouring molecules are 
2*66 A. and 2*76 A. Now these distances are much 
less than the observed approach distances for mole- 
cules of hydrocarbons (3 *4-3 -8 A.), where only 
residual or van der Waals’ forces are acting. In 
benzoquinone, the minimum distance between oxygen 
atoms on neighbouring molecules is 3*62 A. It is 
evident that some type of secondary valence force 
must be assumed between the hydroxyl groups of 
adjacent resorcinol molecules. From the order of 
the distances this would appear to be either a strong 
‘hydroxyl bond*, or something intermediate between 
the Huggins and Pauling hydrogen bond and the 
hydroxyl bond recently discussed by Bernal and 

Megaw . Montbath Robbbtsok. 

Royal Institution, 

London, W.i. 

Oct. 12. 

* Froe, Rotf. Soe„ A, 151, 884 ; 1935. 


. Lecithin as a Dispersing Agent for, Dibens^anthraceae 

DuBmo the course of experimental . work , in 
coimexion with his study of cancer at this Institute, 
.Dr. M. J. A. des Ligneris expressed, a desire to study.' 
the effect of dibenzantliracene on tissue cultures in 
vitro, and invited the co-operation of the Biochemical 
Department in devising a suitable means of intro- 
ducing this substance into, tissue culture media. 

Since dibenzanthracen© is insoluble, in aqueous 
media, the preparation of a colloidal solution was 
considered. Orthodox methods of dispersion from 
alcoholic solution were unsatisfactory because the 
low solubility of dibenzantliracene in even boiling 
alcohol necessitated the addition of so miicli of the 
alcoholic solution that toxic concentrations of alcohol 
were attained. Moreover, in physiological salines no,, 
dispersion occurred unless protective colloids such as 
serum proteins were present. 

Familiarity with the properties of lecithin suggested . 
the possibility ,of using it as a protecting agent. As, 
a pr6lim.inary experiment, 100 mgm. lecithin (crude, 
acetone -insoluble lipoid from egg -yolk) and 50 mgm. 
dibenzanthracen© were ground together in an agate 
mortar for half an hour, mo'istemmg occasionally wdtli 
distilled water. By means of 50 ml. of Ringer’s 
solution the mixture was, then transferred to a bottle 
and shaken for two hoi,irs. The resultant fluid was 
yellower than a solution of 100 mgrn. of lecithin alone 
in 50 ml. of Ringer and remained so on standing a 
few days despite the settlement of a yellow deposit. 

Although aseptic precautions .liad not been 
observed, the fluid proved to b© sterile on bacterio- 
logical control, and was passed on to Dr. des Ligneris 
for use. His results will be published shortly. 

A similar result has since been obtained by dis- 
solving lecithin in a 0-5 per cent solution of di- 
benzanthracen© in benzene, removing the solvent by 
causing a jet of air to play on the siirface and taking 
up the mixture in Ringer’s solution. 

No attempts have been made to determine optimum 
proportions of lecithin and dibenzanthraeene, since 
the above solution appeared to be sufficiently stable 
for the purpose intended and the examination of 
. colloidal solutions is not regularly undertaken in this 
laboratory. 

H‘. ,D. Ba'rkbs. 

South African Institute 
for Medical Research, 

Johannesburg. 

Sept. 23. 

Chemical Nature of the Amino Acids excreted by 
Leguminous Root Nodules 

Some years ago showed conclusive evidence 
that considerable amounts of nitrogenous compo'unds 
appear in the medium in inoculated, but otherwise, 
sterile, cultures of leguminous plants. Since then 
we have tried to isolate these nitrogenous compounds 
and to determine their chemical nature. The nitrogen 
compounds were extracted from the quartz sand with 
.water and found to consist chiefly of amino acids.. 
Amino nitrogen determinations according to van 
Slyke— “the reaction mixture being shaken for 30^ 
minutes — showed that 87-“98 per cent of the total 
nitrogen was amino nitrogen. The amino nitrogen 
■values varied to some extent in different, extracts. : 

Further analysis of the ..amino acid mixture has 
now led to the following results. About 50' per cent v 
of the^ total nitrogen _ consists of amino nitrogen of 
aspartic acid. This amino acid has been estimated 
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quantitatively by the aspartase enzyme, and identified 
qualitatively in the form of the copper salt. Approxi- 
mately the other half of the nitrogen (40-50 per cent) 
is precipitable by phosphotungstic acid. Since 
cystine, arginine, histidine and aromatic amino acids 
are absent, it is probable that this fraction consists 
of ly cine. Further work is in progress to determine 
the nature of the compounds precipitated by phospho- 
tungstic acid. 

In an earlier paperh it was mentioned that aspartic 
acid is not present in the amino acid mixture. This 
erroneous conclusion is ascribabie to the fact that, 
owing to the small amount of material available, the 
determination was made from the solution from 
which ammonia had first been distilled off according 
to van Slyke, in which process aspartic acid seems to 
bo precipitated as a calcium salt. 

The composition of the excreted amino acid mixture 
is very interesting in several respects. In the first 
place, it confirms our earlier view that the excretion 
is not ascribabie to decomposition of the nodules or 
the roots. According to our recent investigations the 
nodule protein contains a variety of different amino 
acids (tryptophane, tyrosine, arginine, etc.). Hence 
it follows that, should the excretion be due to decom- 
position of this protein, the amino acid mixture in 
the medium would also contain several different 
amino acids. In view of the fact that the rate of 
excretion is highest at an early stage of growth, it 
seems very likely that the excreted compounds 
represent the primary amino acids formed in the 
fixation of nitrogen. Since aspartic acid is formed 
from fumaric acid through a well-known enzymatic 
reaction, the excretion of large amounts of aspartic 
acid is a most interesting phenomenon. On the other 
hand, it is also interesting to note that, in sterile 
cultures, aspartic acid forms an excellent source of 
nitrogen for uninoeulated leguminous plants, as we 
have earlier found. 

ArTTURI I. VlRTANElSr. 

T. Laxne. 

Laboratory of the Foundation 
for Chemical Research, 

Helsingfors. 

Oct. 8. 

^ Virtanen, v. Hansen and Karstrom, Bi&chem. S58, 106 ; 1933. 


Quantitative Determination of Ascorbic Acid 
At the sixth Caucasus Congress of Physiologists, 
Pharmacologists and Biochemists, held in Erivan, 
Armenian S.S.R., on October 11-17, 1934, a com- 
munication was made by A. G. Jonnissian under the 
title of “Uber den Cliemismus des Yitamin ‘C* 
Amongst other conclusions of the author occurs 
the statement ‘‘Fruktose und Arabinose geben.mit dem 
Reagens nach Tillman [^ic] ©in positives Resultat”. 

Tillmans recommended the use of 2:6 dichloro- 
phenolindophenol, which has been foimd by many 
workers to be a quantitative reagent for ascorbic 
acid. It is Imown not to be strictly specific, but the 
number of naturally occurring substances that have 
so far been found to interfere with the determination 
of ascorbic acid by this dyestuff is not great, and 
methods have been evolved for eliminating their 
interference. If it were true that widely occurring 
sugars also interfered, the value of the reagent would 
be severely limited, and doubt might be cast on 
much published work. 


Using the ordinary technique, we have examined 
specimens of purified 2-fructose and 2-arabinose, and 
in neither event have we been able to detect the 
slightest reducing action on Tillmans’s reagent. We 
have no explanation to offer of Jonnissian ’s results, 
but we thought it might be of interest to publish 
the above facts, in case that author’s statements 
should lead other workers to under -value what has 
come to be recognised as an extremely useful reagent. 

A. L. Bacharach. 

H. B. Glynn, 

Glaxo Laboratories, Ltd., 

56 Osnaburgh Street, 

London, H.W.L 
Get. 18. 

^ Proe. Qth Cauc. Cong, Phys. Pharm. Bio,, Academy of Sciences 
Press, Moscow and Leningrad, 101 ; 1935. 


Colloid Osmotic Pressure of the Body Fluids of 
Marine Animals 

Exchanges of water between blood and tissues 
are generally believed, since Starlmg’s work, to be 
regulated by the equilibrium of two forces, namely, 
hydrostatic capillary pressure which drives water out 
into the tissues, and blood colloid osmotic pressure 
which draws it into the vessels. Based on clinical 
and experimental investigations, I pointed out 
several years ago that this assumption leaves out of 
consideration the role of the tissues, which are, from 
a physico-chemical point of view, a much more 
complicated system than blood. In my opinion, 
the hydration of tissues determines the colloid osmotic 
pressure of blood, this pressure being but an inter- 
mediary between the different tissues^. 

Comparative physiology has furnished a strong 
argument in favour of this view. According to 
Krogh®, “when the body is immersed in water the 
hydrostatic pressure is everywhere counterbalanced 
and all the capillary systems can be considered as 
being at the level of the heart. This is probably of 
some importance for large aquatic animals such as 
whales which should therefore, in spite of their 
enormous size, require only a low colloid osmotic 
pressure in the blood to prevent filtration”. This 
presumption should, a fortiori, be valid also for 
animals of smaller size. I have therefore measured 
the colloid osmotic pressure of the body fluids of 
marine animals (serum of fishes, hsemolymph of 
Crustaceans, Molluscs and Tunicates, coelomic fluid 
of Sipunculus). The following average values have 
been given by 140 measurements : 

Colloid osmotic 



pressure (cm.HaO) 

Sipunmlus midiis 

0*95 

(0-7-1 ‘2) 

Lamellibranch Molluscs 

I'O 

(0*8-1 *2) 

Gasteropod Molluscs 

1-5 

(1*2-1 '9) 

Cepbaiopod Molluscs 

3*3 

(2 *8-3 '8) 

Decapod Crustaceans 

3*6 

(2 -1-4 *4) 

Tunicates 

1*7 

(1*2-2 *3) 

Elasmobrancbs 

4-6 

■ ,(3*1-6 *4) 

Teleosteans 

19*1 

(14 •6-25*0) 


These results show conclusively that neither the 
postulate of Krogh’s theory, nor consequently its 
reasoning, can be correct ; the blood of Teleosteans 
has a colloid osmotic pressure only a little inferior 
to that of the blood of the large terrestrial mammals 
(horse: 22*5-29*0 cm. HaO). 

What is the explanation of . the difference of 
colloid osmotic pressure of the different animals ? 
An answer to this question is suggested by the 
striking differences between Elasmobranchs and 
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Teieosteans, It is well known that not only the 
skeleton, but also the eireulation, respiratory and 
excretory systems of these two classes of fishes are 
very different. I incline to the conclusion that the 
colloid osmotic pressure of the body fluids of an animal 
is but an expression of its general organisation. With 
one exception, all the values recorded above can be 
arranged in the order of phylogenetic development. 
The only exception to this rule not only does not 
weaken this argument, but even strengthens^ it : 
adult Tunieates are animals degenerated by fixation ; 
their organisation is comparable to that of the gastero- 
pod Molluscs ; the colloid osmotic pressure of their 
lisemolymph has indeed the same value as that of 
this class of animals. 

Paul Meyer. 

■ Station maritime de Biologie, 

Tamaris -siir -Mer, 
and 

Laboratoires Lumiere, Lyon. 

Oct, 16. 

^ Brgeb. Physiol., 34, 18 ; 1932. 

® ‘'Anatomy and Physiology of Capillaries**. 2iid ed., p. 305. New 
Haven, 1929, 


Function of the Labrai Glands in Chirocephalm 

Miss Nicholson and Prof. Yonge, in their letter 
in Nature of October 12, claim to have obtained 
experimentally the same results that I described^ 
from the study of sections of fixed material of the 
Fairy shrimp, Chirocephalus diaplianus. .They main- 
tain that they have demonstrated that what I 
described as the coagulated labrai gland secretion is, 
in fact, the contents of the gut regurgitated as a 
result of the action of the fixative. But what are 
the facts ? They fed an animal on carmine and then 
fixed, or rather, killed it, by placing it in a solution 
of Bouin, and observed that during this process its 
gut showed a periodic antiperistalsis by which the 
gut was emptied through the mouth. Now while 
Bouin is an excellent fixative for isolated pieces of 
tissue, it is a very bad fixative for an active animal 
of the size of Chirocephalus as it takes far too long 
to act. I tested it last week and found that one 
specimen was wriggling violently after a minute, and 
even after two minutes was still jerking its half-dead 
limbs. Is it surprising therefore if, during its death 
struggle, it vomits ? 

The killing agent in which my animals were fixed 
was a boiling saturated solution of corrosive sublimate, 
and it is, without doubt, the high temperatxue rather 
than the chemical which produces the coagulation 
of the tissues. Now in this solution fixation is 
instantaneous. Even if this word is objected to, it 
must be admitted that the first parts of the animal 
to be fixed will be the outer parts, which would 
include any secretion around the mouth, the mouth 
parts and the oesophagus. Hence even if, during the 
‘split’ second while fixation is taking place, the 
animal desired to regurgitate, it would find the way 
blocked by a fixed oesophagus. On the grounds, 
therefore, of the totally different technique employed, 
it is difficult to see why any similarity should be 
expected between the results obtained in the two 
cases. 

Miss Nicholson and Prof. Yonge go further and 
maintain that sections of their animal “revealed no 
essential difference between the distribution” of the 
regurgitated food and the mass of material that I 
described as the secretion of the labrai glands. Prof. 
Yonge very kindly lent me his sections, and I was 
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able to see at once that, on' the contrary, they show 
no real similarity. 

■■ I described the aiTaiigemeiit of the coagulated mass 
as extending backw^ards from a mass uiideriieatli the 
head region 'and mouth parts beyond the tip of the 
labrum where it is sucked against the inner, surface 
of the fii'st two pairs of truiffi limbs. In this latter 
region Jorms a blanket over the anteriorly directed 
food current converting the anterior of the food 
groove into a functional tMbel\ The tube so, formed 
makes its exit around the sides of the labrum 
through the coaguluin. Furtlier, in the atrimn oris, 
that is, in the region where the labrai glands open. 
I described the coagulum as a diffuse scattered mass 
extending to the actual mouth. Noxv is it likely that 
a Chirocephalus could regurgitate the contents of its 
gut and arrange them in this complicated maimer ■? 
Apart from this, however, the sections which 'Prof. 
Yonge sent me showed merel^r a very large mass, of 
material, completely filling the airmm oris and the 
food groove as far back as the sixth trmik limb, and 
even entering the inter-limb spaces, so that it 
appeared on the wrong side of the filter sefle. . There 
was no trace of the functional tube which I described 
in detail and iilustrattal by photomierographs. The 
sections showed, in fact, just what one might expect 
from the crude teclinique tmqdoytHl. I have photo- 
graphed the critical SfH.*tioiis and can supply copies 
to anyone interested for comparison witli the photo- 
graphs published in my own papt*r. 

The a> priori reasons gi\^en b^\' IMiss Nicholson and 
Prof. Yonge for opposing my \iews appear to be 
based on an erroneous idea of tlie anatomy of the 
labrai glands and even of the function in forms where 
this has been established. Tla;y^' state that “All the 
unicellular glands of the Tilntomostraca’, including 
the labrai glands, have essentially the same structure’® 
and suggest that tliay all jnodiice “a substance of 
low surface tension .which sets as a hard cement on 
contact wuth water”. But Ost.raeods are included 
among the ‘Entomostraca’ and in this group there 
is one genus, Gonchoeeia, wliieh is classified on the 
differences between its unicellular glands, while there 
are many Ostraeods the labrai glands of which 
pi'oduce a luminous secretion, and this can scarcely 
be described as a cement. More important, however, 
is the fact that the labrai glands of Chirocephalus 
are not unieelliiiar. Sections of well -fixed material 
show at once that they are complex structures 
(Cannon, 1922)® cpiite different from the other ghinds 
occurring on the trunk limlis and food groox’c. In 
fact, it is doubtful if the labrai gland of .any 
Branehiopod is unieelliiiar. 

H. GR.AHAM Cannon. 

University, 

Manchester. 

' Cannon, Proc. May, Sac., B, 117, 453 : 1935. 

* Gannon, Quart. J. Mw. ScL, 68, 213 ; "1922. 


Persistence of Sperms to a Later Mating In Gammarus 

' Mrs. Sexton’s recent criticism^ of my , views on 
the above ^ subject gives me an opportunity of citing- 
further evidence in their favour. So far as I can see, 
only three explanations of the appearance of the 
anomalous black-eyed indivklual (for particulars see 
my previous note®) are possible : that a reverse 
mutation had occurred, that the individual had .been 
accidentally introduced owing to careless teclinique, 
and the one advanced .at the time (fertilisation of a 
, single egg by speim persisting from a previous mating). 
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No oortaia data exist on the frequency of mutation 
in Qamrrmrm, hu% white -eye, the most mutable locus 
ra DroaopMto, only changes once in about 300,000 
individuals, and no mutation has ever been seen in 
the laboratory in Gammarus, Yet a number of curious 
cases of the type given in nay previous note® have 
been observed by different workers. It therefore 
seems unlikely that they are due to reverse mutations. 

With regard to the second possibility. It is the 
mle in Oxford, as in Plymouth, to give the female 
in a cross mating a fresh bowl, etc., after her moult. 
Pipettes are always well washed out and examined, 
and where possible dried, before being used for 
another stock. In these circumstances, I consider 
it very unlikely that the results are due to contamina- 
tion from other pots. 

Fortunately there is in this case definite positive 
evidence for the third explanation, for the anomalous 
individual appeared a whole day before the rest of 
the brood, strongly suggesting that the egg from which 
it arose had been fertilised before the rest. I do not 
know how much, if any, of the lining of the oviduct 
is shed at the moult, but I think that the possibility 
of sperm persisting in the mesodermal region, and 
fertilising one egg on its way to the brood -pouch 
cannot be excluded, and is much the most reasonable 
explanation of the results observed. 

Mrs. Sexton suggests that if this explanation were 
true, all the genetic work so far done on the species 
would be valueless. An added precaution is always 
taken in this laboratory to ensure the authenticity 
of the offspring. It is clearly necessary to discard 
the first family, which may have been in the pouch 
before the female was mated up, but here either the 
next brood is also discounted or some other precaution 
to the same effect is taken, and little doxibt can be 
cast on results on this score. 

With regard to the statement that Mrs. Sexton 
had never met a comparable case, it may bo men- 
tioned that only in a proportion of instances could 
the persistence of sperm in this manner be detected. 

K. W. Yarnold. 

Department of Zoology and 
Comparative Anatomy, 

Oxford, 

Oct. 15. 

^ E. W. Sexton, Nature, 186, 477, Sept. 21, 1935. 

^ W. Yarnold, Nature, 135, 832 ; 1935. 


Overlapping of Speech Sounds 

The piece of sound film reproduced in Fig. 1 shows 
the last part of the vowel and the first part of the 
consonant in a registration of ash. The vibratory 
bits that characterise the vowel can be traced in 
ever -diminishing strength to the third line in the 
reproduction. The mixture of regular and irregular 
vibrations that characterise the consonant can be 
traced back to the middle of the first line. The end 
of the vowel and the beginning of the consonant 
are seen to be overlapped. 

Fig. 2 reproduces maerophonic registrations of the 
pressure of the breath at the mouth during a, shy e, s 
and ashes spoken on one occasion. Comparison shows 
that the word ashes was spoken with the sounds sh 
and 5 slightly overlapped, and the two vowels, 
mounted on top of them. The overlapping is in- 
dicated by the heavy horizontal lines at the bottom 
of Fig. 2. 
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As it is not possible to produce two sounds in 
succession and then by a reversal of time push the 
later one forward, the overlapping must occur before 
the sounds are spoken. This indicates that the 
central — or inner— activity that originates what is 
spoken has not only dimensions of time and pro - 



29 {?) 


Fig. 1. 

minence but also a dimension of breadth that pro- 
vides for simultaneous events. 

The overlapping clears up a mystery. It is well 
known that the character of a speech sound may 
depend on a soimd that appears later in the printed 
word. How a sound could work backward against 
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Fig. 2. 

time was unexplainable. The difficulty disappears if 
sounds can be overlapped in the word to be spoken. 
This principle may well prove fertile in explaining 
the ixhenomena of soiuid change. 

E. W. Scripture. 

Phonetic Laboratory, 

62 Leytonstone Road, 

London, E .15. 


Origin of the Wing accompanying the Rayleigh Line 
in Liquids 

It has been recently reported by Gross and Yuks^ 
that, in the light scattered by some organic crystals, 
there are a few lines or bands vexy close to the 
Rayleigh line. The origin of these lines has been 
attributed to lattice oscillations in the crystals. It 
has been further pointed out by these authors that 
these lattice oscillations persist even in the liquid 
state, but, owing to the looseness of the oscillations 
in the liquid state, these lines spread out so as to 
form a continuous wing on both sides of the Rayleigh 
line. According to these authors, the major portion 
of the wing is thus due to the persistence of these 
lattice oscillations in the quasi-crystalline groups 
present in the liquid, and only the portion very close 
to the Rayleigh line which increases in intensity with 
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the ^ rise, of temperature may be connected with the 
rotation,, of the molecules .in the, liquid. If' this 
hypothesis be correct, the intensity of the portion 
.of the.wing .very clo,se,t,o the Bayleigh lines should 
increase and that of the other- portions should 
diminish' .on dissolving a licj[uid in a solvent which 
itself gives a very feeble wing, because the quasi - 
crystalline' groups, of the solute should disappear or 
at least their, number , should, diminish considerably 
in the, solution. , , 

The wing due to,: cyclohexane is very feeble m 
comparison with that due to benzene. In order ^to 
test' the .above hypothesis, the distribution of in- 
tensity in the wing duo to benzene on the Stokes 
side of the Bayleigh line 4046 A. has been compared 
\,with, that due, to a 40 per cent solution of benzene in, 
cyclohexane. , The exposures in the two cases were 
so adjusted, that the Raman line 990 cm.~h of benzene 
was of the same ,intensity in the two spectrograms, 
and also ,tho cyclohexane lines were so feeble that 
the wing due to cyclohexane was totally absent. A 
Fuc'ss spectrograph producing absolutely no coma on 
the Stokes side was used, The microphotometric 
records of the spectrograms due to pure benzene and 
the .mixture are reproduced as Figs. 1 (a) and. 1 (b) 
respectively. 

■4 < 
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It will be ' seen from these ■, 'figures that on 
dissolving benzene in cyclohexane, the intensity . of , 
the portion of the wing very close to the Bayleigh 
line dim/mishes, while that over a short region from 
about 50 cm.~^ from the centre of the Rayleigh line 
slightly increases, and also the total width of the wing 
remains practically unchanged. These facts are con- 
tradictory to the hypothesis , of Gross , and Yuks 
mentioned above. In fact, the intensity of the 
portion of the wing very close to the Bayleigh line 
diminishes also with the rise of temperature in the 
case of benzene 

It may be briefly mentioned here that the Baman 
spectra of diphenyl ether and naphthalene in the 
solid and liquid states and also dissolved in cyclo- 
hexane have been studied by me, and it has been 
observed that the width of the Raman lines or bands 
lying very close to the Bayleigh line in the case of 
the solid state increases only slightly in the case of 
solution. The intensity of the strongest of these 
lines diminishes only slightly bx the case of diphenyl 
ether mid considerably m. the ease of naphthalene on 
dissolving these substances in cyclohexane. These 
facts suggest that these lines are not due to lattice 
oscillations but may be due to oscillations of very 
small groups of molecules which are more stable in 
the case of polar than in the case of non -polar mole- 


cules. , These points will be discussed in more detail 
in a paper which, will be piibiis.hed shortly in the 
Indian Journal of Physics. 

My thanks are due to Prof. D. M. Bose for his kind 
,interest in the work. 

S. G. SiRKiAR.. 

Palit Laboratory of Physics, 

92, 'Upper Circular Road, 

Calcutta. 

Sept, 20. 

1 Natciie, 135, 100, 431. ; 1935. 

* S. C. Sirka,r and B. B. Maiti, hid. J. Ph.m., ,9, 323 ; 1935. 


Back to Minkowski 

,,,A BEViEW of my reccmt work on “Relativity” 
appeared in jSIatu'be of October 19 under the above 
title.. There is just one reference which might give 
a. wrong impression, :namoly, where the reviewer 
says that. the author of the work considers “that 
the apparent regression of the nebula:* may bo inter- 
preted as, a progressive diminution in the velocity 
of light”. This evidently reft9.‘s to an article w.h,ich I 
contributed to Engineering in 193S and wliicli I fiad 
,reprinted as Appendix IX of thc^. book in question. 

I wish to point out that the ini|)lieation of the 
article in qiiostion, wm not to suggest tli*"'. exphuiation 
given but to make it. clear that no experiment that 
could be devised would distinguish betw<‘en an 
expansion of the imi\‘erso and a. ]>rogressiv{' <Hminu- 
tion in the velocity of liglit. I aci\'aiieed !io argument 
or thc3ory in favour of one or the other, Pl'iilosophically 
the question is o:ne invohdng the rt^]ativit\" of 
magnitude. 

■ F. W. La'N''gheste,r. 

Dyott End, 

Oxford Road, 

Moseley, 

B,irmmgh.am,. 

Oct. 25. 


The re,ference wliich Or. Lanchester thinks may 
give a wrong impression was founded, on his Appendix 
'iX, iiiteipreted by the aid of p. ' x of the preface 
—“the later d:i8CUssion (Chapter xiii), in which the 
doctrines of general cur\'atiire and ex]>aiision are dis- 
credited”—and of pp. 13 and 124— “it is clearly 
without meaning to talk of the ox])ansiun of the 
Universe unless some pa,rt of the UiiiviU'se be ex- 
cluded from the general ox]}ansioii with whitli to make- 
comparison, and then it is no longer an (expansion of 
the Universe”. , If my int« a*] notation was wiong, 
I must express mv re^grets. 

H. T. H. P. 


South and East, African Stone Age Typology 
In my letter in Nature of September 21, p. 475, 
in the fifth p,aragraph, I ,said,that the oscillation which 
marks Bed III at ,OIdoway and the Intrapiuvial .in 
Pluvial II, in Uganda, “may be equated. with .that 
between .' the- .T^amasian and Gambliaii” of Kenya.,, 
That was wrong, for it has recently , become clear that 
following the Uganda Pluvial II osGiliat:ion, and 
separated from it by a considerable thickness ,of 
sediments, there were two less marked breaks. Study 
.of the implements from these .two non -pluvial, beds 
.reveals ,the .fact that the last actually represents the 
break ^equivalent to , that between , the Kenya 
, Kamasian and Gamblian pluvials, since in it wore 
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some tools (Late Acheulean) comparable to the 
Nanynkian. The latter stage, was foand by Dr. J. D. 
Solomon on the slopes of Mount Kenya in a nibble 
which was regarded as marking the Kamasian- 
Ctamblian InterpiuviaL 

Therefore, the first climatic break in Pluvial II, 
Uganda, and as recorded in Bed III Oldoway, was 
a much earlier affair than I suggested. 

T. P. O’BBiEisr, 

African Prehistoric Research Expedition, 

Kampala, Uganda. 

Oct, 19. : - 


Kelvin and the Age of the Sun 
AVhen the age of the sun is discussed, it is often 
assumed that Kelvin asserted quite dogmatically that 
the age of the sun could not exceed 20,000,000 years. 
It is well, however, to turn to his own words on 


‘‘The Age of the Sun’s Heat” in a lecture printed 
in Macmillan's Magazine in 1 862 and reprinted in 
his “Popular Lectures and Addresses” (vol. 1), 
published by Messrs. Macmillan and Co. On p. 368, 
he wrote that it seemed most probable that the sun 
had not illuminated the earth for 100,000,000 years 
and almost certain for not exceeding 500,000,000 
years. “As for the future, we may say, with equal 
certainty, that inhabitants of the earth cannot 
continue to enjoy the light and heat essential to 
their life, for many million years longer, unless 
sources now unknown to us are prepared in the great 
storehouse of creation.” The concluding words dis- 
play the prescience of this great man of science, 
much of whose work has now become so familiar 
that we have forgotten that it had ever to be brought 
into being. 

C. Turnbxtlu. ■ ■ 

21 Percy Park, 

Tynemouth. 

Sept. 21. 


Points from Foregoing Letters 


The average time that an atom of phosphorus 
spends in the body of a rat which has been fed with 
sodium phosphate is about two months. This is the 
conclusion to which 0. Chiewitz and Prof. G. Hevesy 
have come by feeding rats with small quantities of 
sodium phosphate containing radioactive phosphorus 
as indicator, and analysing the excreta of the animals 
and their organs after death. The authors further 
believe that the formation of the bones is a dynamic 
process, involving continuous loss and replacement. 

By the bombardment of magnesium with a-par- 
ticles, Dr. C. D. Ellis and W. J. Henderson have 
obtained, in addition to aluminium of mass 28, 
already known, two other radioactive products. One 
of these emits electrons of 11 min. period and the 
other positrons of 6-7 min. period ; the authors 
suggest that these two radioactive products are, 
respectively, aluminium of mass 29 and silicon of 
mass 27. ■ 

H. J. Walke suggests that potassium of mass 43 
should have a radioactivity of less than 16 hours, 
which is the radioactive period of potassium of mass 
42 ; it could not, therefore, account for the long- 
period radioactivity of ordinary potassium. This has 
been attributed by ISTewman and Walke and by 
Klemperer to radioactive potassium of mass 40, and 
H. J. Walke now directs attention to recent publica- 
tions supporting this latter hypothesis. 

An electron density map of a molecule of resorcinol 
is given by Dr. J. Monteath Robertson. This is the 
first example of an organic molecule which has 
yielded to quantitative X-ray analysis without the 
aid of symmetry components in the molecule itself. 
The complete structure is determined, and it is 
shown that the hydroxyl groups belongmg to adjoin- 
ing molecules approach to within 2*66 A., indicating 
the presence of hydrogen or ‘hydroxyl’ bonds between 
the molecules. 

A suitable method for preparing colloidal disper- 
sions of a cancer -producing substance, dibenzan- 
thracene, for injection into experimental animals and 
for tissue cultures, has long been desired. H. D. 
Barnes describes such a method, in which he employs 
lecithin, a constituent of egg-yolk, as dispersing 
agent.. 


Further analysis of the amino acids which, accord- 
ing to Prof. A. I. Virtanen and T. Lame, are excreted 
in the soil by nodules of leguminous roots, have con- 
vinced these investigators that aspartic acid, which 
they failed to find on a previous occasion, is a con- 
stituent of the amino acid mixture. The remainder 
apparently consists of lysine. The authors believe 
that these compounds are the primary amino acids 
formed in the fixation of nitrogen by leguminous plants. 

According to experiments by Dr. Paul Meyer, the 
colloid osmotic pressure of the body fluid of marine 
animals shows a close relationship to their general 
organisation. The values obtained with seram 
of Teleosteans are nearly as high as those of large 
terrestrial mammals. The assumption of Krogh that 
aquatic animals should require only a low colloid 
osmotic pressure in the blood to prevent filtration is 
not confirmed by the author. 

Miss Nicholson and Prof. Yonge, disagreeing with 
Prof. H. Graham Cannon’s views as to the function 
of the labral glands of the fairy shrimp, GMrocephalus^ 
have stated that the material described by Graham 
Cannon as coagulated gland secretion was in fact the 
regurgitated contents of the gut. Graham Cannon 
now answers that there are essential differences 
between the coagulated mass described by him and 
that observed under different conditions by Nicholson 
and Yonge. 

Sound-film tracks and breath -pressure records of 
speech -sounds, submitted by Prof. Scripture, indicate 
that successive speech-sounds may overlap one 
another in the spoken word. This may explain how 
the character of a speech sound can depend upon a 
sound that appears later in the printed word. 

The outer portions of the ‘wings’ accompanying the 
Rayleigh line in the Raman spectrum of the light 
scattered by certain organic liquids such as benzene 
have been ascribed by Gross and Vuks to the per- 
sistence of quasi-crystalline lattice oscillations, rather 
than to the rotation of the molecules. Dr. S. G. 
Sirkar points out that one may then expect the 
intensity of the outer portions of the wings to 
diminish when benzene is mixed with a liquid like 
cyclohexane, which has feeble ‘wings’. This, how- 
ever, he finds does not occur. 
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Neolithic Civilisation of Manchukuo 

As part of the work of the Japanese first scientific 
expedition to Manchukno, archaeological investiga- 
tions, not however of an intensive character, were 
carried out in the province of Jehol. Borne twenty- 
four sites in southern Jehol produced results, mainly 
pottery, but associated with implements of chipped 
or polished stone. In a report on the results of this 
reconnaissance by Ichiro Yawata (Rep. of the First 
Scientific Expedition to Manchukuo, June to October, 
1933, Sect. 6, Pt. 1, Waseda University, Tokyo. In 
Japanese with summary in English) the pottery is 
classified into four main groups : (i) yellowish-brown 
and dark brown of rather coarse fabric, some plain, 
but a large proportion with cord-marked or banded 
ornament ; (ii) grey, brown or black ware of fine 
paste, wheel-made, with slip, and polished and in 
some instances with painted designs ; (iii) grey, 
bluish or black, wheel -made, and baked to a fine 
texture, commonly known as Han type pottery ; (iv) 
reddish-brown, of fine texture, containing a large 
proportion of talc powder. The distribution of the 
groups varied, but on most of the sites examined two 
or three of the groups were present and sometimes 
all four. So also polished as w^ell as chipped stone 
implements were found sometimes on the same 
site. At Ho -Tung, Chen-teh, on a hillock on which 
relies were found from foot to summit, quantities of 
groups i and iii with small quantities of ii and iv were 
associated with spindle-whorls, chipped and polished 
stone axes and stone knives ; and on a hill to the 
north-west of Lwang-ping, with groups i, iii and iv, 
stone knives, a grattoir, and some pieces of iron were 
found. The axes collected included one perforated 
specimen. Near Pei Piao a fragment of a bronze 
vessel was discovered. This appears to have had a 
high ringed foot. The bottom was divided into three 
panels, each with a double dragon design. An analysis 
gives a composition of copper, 66*98; tin, 8*62; 
lead, 21*64; nickel, 0*05; arsenic, trace. The 
results of chemical and metallurgical examination 
point to a pre-Han origin. 

Methods of Psychodiagnosis 

Gharacter and Personality (3, No. 3) contains an 
article entitled “The Deveiopmeiit Test as Applied 
to Infants in the Service of Psychodiagnosis’’ by 
Hildegarde Hetzer and Anneiiese Braun, Educational 
Academy, Elbing. It gives a short report of the 
Vienna developmental tests carried out by Gh. 
Buhler, H. Hetzer and others. With these tests, 
consisting of seventeen series each containing ten 
tasks, they claim to “provide one means for the 
psychodiagnosis of infants useful for pediatricians, 
psychologists, educationalists and practitioners of 
healing methods for children”. They check the 
performances of one to six years’ old cMldren in six 
chief lines of human behaviour : sensory perception, 
body control, sociability (language), learning capacity 
(memory and imitation), capacity to deal with a 
given material, intellectual productivity. The quanti- 
tative degree of development in each of these at a 
certain age is noted. Thus they find the develop- 


mental quotient in the same wa.\' us one finds the 
intelligence quotieiit. This indicates “a 

general habit” and not inborn iffiricaicy in a limited , 
field of behaviour alone. An analysis of* throe practical ' 
cases illustrates the intdhod. The results are chocked 
by a doctor’s opinion ami genera! observation. They, 
throw light on chamctor traits and factors iiiiineneing 
character and personality, reveal errors of ever^'tiay, 
judgment and give hints for therapy. 

American Ground Squirrels and Pneumonic Plague 

The most extensive outbreak of plague among 
ground squirrels s.meo the peak of tlie animal epidemic ;■ 
in California between 1907 and 1919 is being ex- 
perienced on the west coast of the United States. 

Dr. W. H. .Kellogg states that not only is ground 
squirrel infection not decreasing after thirty' years, . 
but rather it is increasing and spreariing over a 
wider territory, so timt from the Coast Bangi> it has ■, 
penetrated to tht^ interior valleys of California 
and eve,n to the Sierras (J. Hwcr. Med, Ass,^ 
Sept. 1935). Thus a ]K'rmanent caidemic rodent 
focus has clearly become established. hlqually 
disturbing is the fact that the plagiai shows renewed ■ 
viriilenc© and an increasing pnInK>iia,ry tendency in'':,: 
the prevaili.ng strain of t-he plaguo bacillus, and 
pneumoxiic plague, luoro dt^adlv’ to man tluui bubonic, 
is thought to be direeti^' r('ilat(‘i! to tho plague in 
ground squirrels and giound liogs. Once pneumonic 
plague has obtained hold in higliiy ]') 0 |)ulated Imman 
areas, its spread becomes independent of ground 
squirrel or the flea which acts as carrier, because the 
bacilli are in the sputum and transfer may take 
place by droplet infection. 

A Remarkable Dipterous Insect 

The discovery of a remarkabh* typo of fi\'^ in Japan 
by Mr. M. Tokunaga was anraaincpd by him in 1932, 
when he gave it- the nmut’ of XiunidfOiNyici aiha. 
Since this insect did not (‘Oiiie within the limits of , ■ 
any known family of Diptora, now family, „ 

Nymp homy i idle was established for its reception. 
Mr. Tokunaga’s prelinii!ia.iy ])aper , ap])tnred in 
Annotationes Zoologlcae Japonenses of i‘932 and a, 
brief account of this communication appf'ari'd in our 
columns (Nature, 132, 68 ; 1933). In thv Philipp me 
Journal of Science, FGhnxary 1935 (pp. 127-210), the 
same writer contributi's a 'long and <le.tailed study 
of this insect’s morphological features. Altiioiigli 
Nympliomyia possesses brachycerous aiitenine, ..it is.; 
regarded as belonging to the scries Xematocera on . 
the basis of the. wing venation and other general 
characters. Its specialisation isolates it from any , 
known families of Diptera, and on the .whole, its ... 
primitive, features mark it as being among the low^er 
assemblage of the order. A study of its larval structure , ; ^ 
.is greatly needed and, until this is .available, definite ' ; 
conclusions as to its nearest affinities lank an iiiipo.rtant . 
possible link in the ©videnAe. A \r&ry peculiar feature 
of the insect is that the wings are deciduous, being 
easily broken off along a definite line, as, in termites 
and ants. Whether, or not this is a normal oecurrence 
in. life .is as yet undetermined. 
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Sense-Organs of Spiders 

Two atoost simultaneous papers make a note- 
worthy contribution to our understanding of the 
sense-organs on the legs of spiders. B. J. Kaston 
(J, Morphoi., 58, 1, 189-207 ; 1935) describes the 
histological structure of the lyriform or slit ox^gans, 
and concludes that they probably function as chemo- 
receptors, stimulated by odorous vapours. They 
closely resemble the sensiila on the antennse of insects. 
In an exceptionally interesting paper, H. Blumenthal 
{Z. Morphol: Ohol, Tiere, 29, 5, 667-719; 1935) has 
made a full histological and experimental study of 
the tarsal organ first noticed by Dahl in 1883. This 
organ, which lies dorsaily on the tarsi of legs and 
palpi in both sexes of all but a few families, appears, 
like the slit-organs, to react to vapours. Spiders 
were found to respond to the arrival of a drop of 
water by approaching and drinking it, but this did 
not happen if the tarsal organ was excised. The 
organ may also function as a detector of taste, for 
spiders were apparently able to distinguish between 
pure water, sugar solution and brine. It is suggested 
that its chief biological value is in the search for 
drinking-water, in the finding of a mate and in the 
tasting of captured prey. The organ is comparable 
in structure to the Haller’s organ of the ticks and 
the chemoreoep tors described by Minnich on the legs 
of insects. 

Growth and Moulting of Lobsters 

Knowledge of the development of lobsters is a 
matter of great importance, for legislation fixing size 
limits and close seasons ought to be foimded upon 
the natural history of the species. Some observations 
upon the growth of young lobsters have been made 
by W. C. Smith at Port Erin Marine Biological 
Station {Trans. Liverpool Biol. Soc., 48, 51 ; 1935), 
though the fact that the conditions were artificial 
warns against acceptance of the results as of general 
significance. It was found that moulting and mortality 
in lobsters from about a year fco years old were 
almost confined to the summer months, with tem- 
peratures above IC^ C., and that death rate reached 
a maximum with temperature. Moulting occurred 
from two to five times during the second year, 
generally three times ; and two or three times in 
the third year. After the fifth to the eleventh year 
there is only one moult annually. Sizes ’were, at 
end of first growth period, 26-32 mm., at end of 
second year 42-57 mm., in autumn of third year 
70 mm., but the numbers measured were very 
small. One female lobster was ten years old before 
reaching the legal fishery size of 9 inches, although 
a male of five years may reach the legal size for 
catching after next moult. 

Pruning of Mature Apple Trees 

Many apple growers continue to prune mature 
trees as a matter of routine. It has been assumed 
that pruning is an indispensable foundation for 
fruitfulness in trees of all ages, but the conclusions 
expressed in a recent publication by Joseph Oskamp 
(Bull. 624, Cornell Univ. Agr. Exp. Sta., Ithaca, 
N.Y., March, 1935) do not support this view. The 
bulletin handles a formidable collection of detailed 
records, extending over a period of twelve years, 
which refer to trees about twenty-five years old. No 
significant effect of pruning on yield of fruit, or on 
its size, colour and freedom from blemish has been 


found. It is suggested that mature trees should 
merely be kept within bounds, so that the fruit is 
not difficult to gather, and that sufficient attention 
be given to the mechanical ability of branches to 
bear heavy loads of apples. The need for light at 
the centre of the tree also makes it necessary to 
remove whole branches as they tend to fill up the 
space within the crown of the tree too tightly. 

Methods of Orientation in Ancient Babylonia 

Db, Eckhard Unger appends to an account of 
ancient Babylonian maps and plans which have 
survived on clay tablets certain indications of the 
methods of orientation emerging from their examin- 
ation {Antiquity, September). A w^orld map, for 
example, shows, especially by the ‘dark’ fifth region 
in the north, that the north-west was at the top of 
the map. It has been shown that the Sumerians 
originally based their system on the direction of the 
prevailing winds in Mesopotamia, these being 
approximately north-west, north-east, south-east, 
south-west. They determined the individual char- 
acter of these winds, and interpreted them as mani- 
festations of gods of a like natui'e. The manifestation 
of the gods through the winds played an important 
part in the orientation of the temples set up to them, 
but owing to wind variation, the direction was the 
arc of a quadrant. The rising of the sun in the north- 
west quadrant at the summer solstice was the time 
for determining orientation in Babylon, the rim of 
the streets, etc., affording an astronomical time- 
gauge, occurring once a year and providing a basis 
for the adjustment of the calendar by an intercalary 
month. The moon and stars also afforded systems 
of orientation ; but in all the system was ineliried, 
and did not follow the cardinal points as we under- 
stand them. This shows that the tradition of a 
deity associated with the wind survived. In practice, 
owing to wind variation, orientation ’was checked by 
the position of certain stars. ‘Sunrise’ and ‘sunset’ 
imply a similar orientation by quadrant, indicating 
not the direct easterly or westerly points, but the 
complete quadrant within which the sun rose or set.^ 

Seismology in New Zealand 

Some interesting reports on earthquakes in New 
Zealand have recently been published. Dr. C. E. 
Adams and Dr. J. Henderson describe the earth- 
quakes of the year 1934 (Dominion Obs. Bull. No. 
102; 1935), twenty -four in number, one of which, 
on March 5, was of destructive intensity. Its epi- 
centre lay in lat. 40*95° S., long. 176*8° E., about 
thirty miles off the east coast of the North Island, 
The earthquake caused considerable damage in the 
south-east portion of the North Island, and slightly 
disturbed the face of the country in the districts 
round Pahiatua and to the east. Dr. L. Bastings 
(Bull. No. 103) gives a list of the destructive earth- 
quakes in New Zealand during the century 1835- 
1934. They are sixty -nine in number, six of intensity 
10, fourteen of intensity 9 and forty-nine of intensity 
8 (Rossi-Forel scale). Taking account of earthquakes 
of all three intensities, the author claims for No'w 
Zealand a seismicity twice as great as that of Japan. 
Mr. R. C. Hayes (Bull. No. 104) considers the annual 
and diurnal frequency of earthquakes in New Zealand. 
For all earthquakes (1848-1934), the maximum 
number occurs in June, and for strong earthquakes 
(intensities 7-10) during the hours 0-3 a.m. 
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Oxidation of Metals 

Gr, D. Pbbston and L. L. Birciimshaw {Phil, Mag.y 
Oct.), working at the National Physical Laboratory, 
have investigated the oxide films found on metals 
and alloys at low temperatures up to 400° 0., using 
electron diffraction patterns to identify the thin films 
produced. The oxide film on copper, formed at room 
temperature, at 100°, and at 183°, showed the structure 
of GugO, the thinner films showed a marked tendency 
to orientation with a (111) plane parallel to the 
polished surface of the metal, but orientation dis- 
appeared with the thicker films, A brass (30 zinc : 70 
copper) formed a CU 2 O film at 183° G, and ZnO at 
400° C,, an aluminium brass gave a film of CuaO, 
the absence of any record of AI 3 O 3 being ascribed to 
the amorphous nature of the substance. Magnesium 
and its alloys gave cubic films ofMgO. It is suggested 
that the orientation observed with CiigO (and less 
markedly with MgO) is such that rhe plane in the 
oxide having the higher density of metal atoms tends 
to lie on the polished surface. 

Absorption of Short Wave-Lengths 

In a paper published by the Bangalore Press on 
the transparency of the atmosphere in the ultra- 
violet and a possible means of extending the solar 
spectrum in the region 2200-2000 A., K. R. Raman- 
athan and L. A. Ramdas, of the Meteorological 
Office, Poona, have collected together many of the 
results obtained by different workers on the absoip)- 
tion of short wave-lengths by various agencies, 
particularly by oxygen and ozone. In the light of 
those results, they discuss the possibility of extending 
the solar spectrum beyond the limit attained np to 
now in the ultra-violet, which limit is stated to be 
2863 A., reached by Paul Gotz in Switzerland. 
Measurements of the absorption coefficients for ozone 
suggest that if the sun radiates as a black body at 
about 6,000° Ahs. there should be a revival of the 
solar spectrum beyond the Hartley absorption band 
at about 2200 A. if ozone is the only absorbing agent. 
Herzberg, one of the investigators of the absorption 
of very short wave-lengths by oxygen, has suggested 
that the failure to detect any such revival is due to 
absorption by oxygen. This paper analyses some of 
the measurements of transparency of long horizontal 
columns of the atmosphere of the order of 1,000 metres 
that have been made by various workers, and a table 
is given which shows the absorption coefficient 
between 2893 A. and 1855 A. after the effects of 
haze, molecular scattering and ozone have been 
allowed for approximately, based on measurements 
by Jausseran and Rouard. In another table are 
shown the values of the intensity of solar radiation 
at 2900, 2200, 2063 and 2000 A. at the surface, at 
16 km. and at 20 km., assuming that the sun radiates 
as a black body at 6,000° Abs., that the quantity 
of ozone in the atmosphere is 0*2 cm. at normal 
temperature and pressure, that the absorption 
coefficients for ozone below 2300 A, found by Meyer 
in 1903 are correct, and that the coefficients for 
atmospheric air are those found by Buisson, Jausseran 
and Rouard. The fi^ires suggest that at 16 km, 
the solar spectrum might be photographed beyond 
2200 A., if spectrographs of the same power as those 
used at the surface could be employed, but that it is 
very doubtful whether we could go beyond 1950 A, 
It is pointed out that a height of 16 km. is attainable 
by sounding balloons and even by manned strato- 
sphere balloons. 
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New Kinetic Theory ,of Gases 

In the ‘Thysics Forum” of the !8opternbm' issue of 
the Rmm of Scienfijic iNstruinetils, I)r. I. I. Rabi of 
Columbia University dm^cts Bitontum to the new 
experimental facts with rivspt^ct to gustos which have 
been, discovered by tlie use of molecular beams, and 
to the revision of the kinetic tlu^ory of gases which 
these facts have renden'd necessary. While the hard 
sphere picture of the collision of two rnoleciik,;s is 
retained, wave mechanics requires the. a<ldit.ion to it 
of a do- Broglie plane wa\'e of waw* -length equal to 
Planck’s constant h divided by where ni is the 
reduced mass and r is the relative 

velocity of the two molecules. The effi'-ctive area of 
the collision cross-section is chang<xl fi*om the r.a- of 
the older theory to 4T:a“ for small rtdative wdocities 
and to for high velocities. The mean free path 
thus becomes a function of tlie temperature of the 
gas .as well as the pressure, and there is no necessity 
to assume an attractive force betw'oen the moiecules, 
which formerly meant the introduction of an assumed 
constant into the theory. The author concludes that 
the molecular radii and laws of force between mole- 
cules deduced from the older thecu’v “Iiave no real 
basis in fact”. 

Resolution of an Aiienic Compound 

It is no-w Imown tliat aiienic compounds in which 
at least one of the liydrogen atoms on each of the 
terminal carbon atoms of allouo has hoiBi replaced 
by a substituent, can bo obtained in of)! legally active 
forms (Mills and Maitland, Katube, 135, 994 ; 1935). 
Another example is furnished by tire resolution of 
an aiienic acid : 

/CVH, 

>C-G=-C< 

CjoH,/ \cOOCH2COOH , 

by'E. P. Kohler, J. T. Walker and M. Tishler (J. 
A7ner. Chern. Soc., 57, 1743; 1935). The acid was 
first prepared by Lapworth and Weehsier in 1010, 
in one of the earliest of the many attempts to prepare 
an aiienic compound suitable for resolution. The 
acid chloride has now been prejiared, and also the 
glycolic acid derivative, whieli was rc^solved by means 
of the brucine salt. Thci acid, which molts at 195°, 
is a racema..te or racemic mixture of two optical 
opposites wliich melt at 145°- 140° and in etliyl 
acetate have the rotation [y.'\ jj — 29*5°. 

Late Type Variable Stars 

In the October (58, 285), Mr. A. D. 

Thackeray contributes an article on the observational 
facts which are known about the late t\']>e variable 
stars. We have li(3re a. field of astronomical work in 
which an enormous wealth of observational material 
is at. hand with which theory has been unable to deal 
adequately. The) complexity of the variations in .mag-, 
nitude, radial velocity and in spectral phenomena is 
very great, and there are many features which pre- 
sent grave difficulties to any attempts at a theoretical 
explanation. In particular, the presence of bright 
lines in the spectra is very difficult to account for in 
view of the very ' low temperatures of these stars, 
and the most hopeful line of attack must be an, ex-, 
planation in terms of chemical luminescence. This 
article should prove very useful, as it gives a summary 
of the known facts, with extensive references to the 
original works. 
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Theories of Vision 

By Dr^ F* W* Edridge-Green, CB.E, 

T hough the subject of theories of vision has in the daytime. If, however, we suppose that the 
been under discussion for many years, it has function of the rods is to regulate the sensitiveness 
been suggested to me tliat a useful purpose would be of the photographic film, that is to say, they are the 
served by a statement of the case for the visual nerve elements which liberate the visual purple into 
purple theory in comparison with the duplicity the liquid surrounding the cones, making this film 
theory. The visual purple view is that the cones are more or less sensitive in accordance with the require - 
the sole percipient elements of the retina, being ments of vision, we have an explanation of every 
stimulated by the photochemical decomposition of known fact of vision. 

the liquid surrounding them, the rods not being The decomposition of the visual purple surrounding 
percipient elements but nerve elements regulating the cones causes stimulation of the cones and a visual 
the supply of visual purple to the liquid surrounding impulse is set up. It is difficult to see how from the 
the cones. Direct stimulation of the colourless stimulation within the cone hypothesis the waste 
transparent cones is against all photochemical laws, products can escape and a cone return ton condition 
and these colourless transparent cones are surrounded in which it is able to receive further stimulation. It 
by a highly absorbent photochemical substance, the is probable that even in the early forms of vision, 
visual purple, which when decomposed must produce stimulation of the nerve ends took place not through 
an effect. the direct stimulation of the nerve end by light but 

Visual purple was found in lic|uid form in the retina indirectly through some light >absorbmg substance 
surrounding, but not in the cones, by Devereux which when acted upon by light gave off products 
Marshall and me with monkeys’ retinae examined which stimulated the nerve end. This appears to be 
immediately after removal of the eyes. This experi> the case even with the vision of insects, 
ment is supported by the fact that Kuhne found The following are given as facts supporting the 
visual purple in a fluid form in the retina and poured duplicity theory : — ( 1 ) that certain animals have 
it out on a plate. only cones and others have only rods ; (2) that the 

There are numerous physiological facts, as, for periphery of the retina is colour-blind ; (3) that the 
example, the control of vision by the nervous system, eye is totally colour-blind in dark adaptation; (4) 
the removal of waste products and the resensitisation that the Purkinje phenomenon and the recurrent 
of the cones, which are inexplicable on a direct image are not found with the fovea ; (5) that Porter- 
stimulation hypothesis^. If the rods and cones were graphs consist of two branches, on© the branch 
distinct percipient elements there should be a distinct corresponding to light above 0’25 metre-candle, 
qualitative difference between the portion of the corresponding to the cones, and the branch for light 
retina containing only cones and that containing rods, below 0*25, corresponding to the rods. With regard 
but von Tschermak, Hering, Hess, Garten and others to these, I make the following comments : — 
have found only gradual quantitative differences in Though I have examined numerous collections, I 
the sight between the foveal and the extra foveal have never been able to find any animal with only 
area. The Purkinje phenomenon, the alteration of rods or only cones, neither have I met anyone who 
optical white equations by the state of dark adapta- has seen such a retina. The tortoise is the most 
tion, the colourless interval for spectral lights of quoted ; it is stated to have only cones. The rods 
increasing intensity, the different phases of the and cones in the retina of the tortoise are as clearly 
after-image, all exist, not only in the extra foveal, defined and distinct as in the human retina. The 
but also, only gradually diminished, in the foveal periphery of the retina is not colour-blind when 
region. In certain conditions the colour of the colours of sufficient intensity are used. This can 
positive after-image of any colour or white is readily be tested with a doctor’s red lamp, wdiich, it 
purple^. will he found, can be seen as red to the extreme pori- 

Helmholtz pointed out that the evidence only phery. In dark adaptation the eye is not totally 
proved that the cones were percipient elements and colour-blind. Further, there is no scotoma or blind 
that there was no evidence that the rods were per- area corresponding to the rod-free portion of the 
cipient elements. At a later date this view was macula which is equal to a visual angle of about 
reaffirmed by Nagel. three degrees. The Purkinje phenomenon and 

The eye resembles a photographic apparatus, and recurrent image are found with the fovea, 
actual photographs have been taken on the retina Frank Allen states that in his experiments all 
and fixed by Kuhn©. It will be noted that on the branches of the Porter-graphs were obtained on the 
duplicity theory there is a very unsatisfactory cor- same central area of the retina where rods are fewest 
respondence with the film of a photographic ap- in number or are altogether absent, the flickering at 
paratus. Photographers know that the sensitive- the point of fixation being specially noted. The 
ness of this film must be under control and a presence of B branches in the graphs obtained under 
different sensitiveness is required for different these conditions is therefore quite adverse to the 
intensities of light, but on the duplicity hypothesis duplicity theory. The larger number of branches of 
there is only a mechanical arrangement. Baner has the Porter -graphs and their identification with en- 
shown that the visual purple is regenerated more hancing and depressing reflex actions seem to remove 
rapidly under the stimulus of light than it is in the graphs completely from their support of the 
absolute darkness, so that it must have a function duplicity theory. 
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Secondly, facts which are explained in some 
measure by the duplicity theory can be explained in 
a far better manner by the visual purple theory. 
For example, the Purkinje phenomenon is found 
with other photochemical substances so that it is 
only a photochemical phenomenon. The visual 
purple gives a ciuve which is very similar to that of 
many other photochemical substances. W© know 
that with photochemical substances tho chemical 
effect is not proportional to the intensity of the 
light s a different curve is obtained with weak light 
from that which is formed with light of greater 
intensity. It is reasonable, therefore, to suppose that 
the visual purple which is formed by the pigment 
cells under the influence of a bright light would be 
somewhat different in character from that which is 
formed in darkness. Again, from the chemical 
analogy Just given, even if the visual purple were of 
the same character we should not expect similar 
curves with different intensities of light. It is prob- 
able that both factors are in operation. 

On the duplicity theory, the decomposition of the 
visual purple is supposed to stimulate the rods 
directly, but what other organ in the body produces 
a secretion which stimulates itself ? 

The fact that a small star is seen more clearly on 
the para-foveal region than with the foveal region 
has been given as a strong fact supporting the 
duplicity theory, but the yellow pigment of the 
yellow spot has been entirely overlooked. This 
absorbs light, particularly blue, and would account 
for the phenomenon. Pertz has shown that the dark 
adapted fovea is more sensitive to red light than the 
periphery, and yet red light bleaches the visual 
purple. Again, the most sensitive portion of the dark 
adapted retina forms an oval with its long axis hori- 
zontal, the oval being ten degrees in its vertical axis 
and fifteen to twenty degrees initshorizontalaxis. This 
is Just at the edge of the yellow spot where there are 
few rods. If this were a rod phenomenon, the light 
should appear much brighter farther out where the 
rods are much more numerous. The phenomenon is 
also found with the light adapted eye. If two discs 
of whit© paper each of a diameter of a sixteenth of 
an inch be pasted on black cardboard an inch apart 
and viewed from a distance of twelve to eighteen 
inches it will be found that the one that is directly 
looked at (with one eye) appears much darker and 
yellower than the other. 

Congenital night blindness has been supposed to 
be due to absence of rods, but a better explanation 
is that the cones are not so sensitive as normal to a 
feeble stimulation, especially as this condition can 
be produced by continuous exposure by day to a 
bright light, as, for example, that reflected from snow. 
Congenital day blindness has been supposed to be 
due to absence of the cones, but a better explanation 
is that the mechanism of light adaptation is defective, 
probably from defective development of the rod and 
cone apparatus. This is supported by the fact that 
many of these persons see red imperfectly, and the 
rods are not supposed to convey impulses leading to 
til© perception of colour. 

In light adaptation, more visual purple is used up, 
but more is formed. In dark adaptation, though less 
is formed, much less is used up and so accumulates 
in the peripheral regions. The sensitisation of the 
fovoal region from the periphery appears to be 
directly under the control of the nervous system. 

W© now com© to facts which are inexplicable by 
the duplicity theory : the presence of visual purple 
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in liquid form in tho rotiiia and siirroimdiiig but not' 

■ in the cones ; tho fact that vision is plaiiil;j, under the 
control of tlio nervous s.yHfcom is not explained. 

At, on© moniout the fovea appears the least sensi- 
tive, portion of tho retina and at the next moment 
may bo the most sonsitivo portion of the retina. 
Helmholtz, whilst recording tlio fact, confessed that 
he was quit© iinablr^ to suggest an explanation. The 
following simple ©xpoririumt illiistratos this : — On, 

, opening an oyo on awaking in the morning and 
looking at tho colling central portion is seen as 
an irregular, circular, rhomboidai or star-shaped 
black spot. On closing tho oyo again a bluish violet 
circ,l 6 appears at tho periphery or middle of the field' 
of vision, contracts and thou aft«‘r breaking up into 
a star-shaped figure and becoming brigliter disap- 
pears, to be foliowc^d by another (foiitraeting circle. 
If the ©ye bo opened when tfie star figure has formed 
in the centre it will appear as a bright, rose-coloured 
star, much brighter than any otlier part of the field 
of vision. If. however, w© wait until the star has 
broken up and disa]>poared before opening the eye, 
it wall be found tliat only a black spot is s(^en in the 
centre. This is explaiin^d on the. theory that when 
there is visual purple in the fovea this is the most 
sensitive portion of the retina ; when there is none 
there it is blind. It also shows that the fovea is 
sensitised from tho ]Maa|>h©ry, 

There arc numerous nit^thods by whicli currents in 
the field of vision %vhich are not duo to tho circulation 
can be seen. The currents carry tlic visual quality, . 
colour and briglitnoss of tho n»gio2i from whence they 
com© into an aftcir-imago. Tht\v also tend to rnove ^ 
an after-image towards thc^ centn^ ; if we have two 
similar after-images, on© situated in the* centre and,, 
the other a short distance from the cruitre, the one 
external to the centre may be carrfxi into the centre 
and combine with the one already there. These 
currents are formed by tlio flow of sensitised" liquid. 

The following simple experiment sliovrs the in- 
fluence of the para-foveal regions on the fovea! region of 
the retina . Let a piece of black cardboard eight inches 
square ,b© taken and place this on a wallpaper with 
a coloured pattern. The light in the room should not 
be too bright. The black cardboard should be viewed 
with one eye at a distanc?© of six feet, tli© eye being 
kept as immovable as possiblo. It will thc3n be noticed 
that portions of the colours of tho w^aiipapor wdll 
appear to detach themseivos from tho wallpaper and 
move with a slow^ spiral motion into the black area. 
This wall go on until the wliol© black area has com- 
pletely disappeared, the surface being covered with a 
mixture of colours similar to those on tlie wallpaper. 

^There are numerous variations of fho oxporimont. 
If a piece of yellow paper be placed on a blue ground 
and view^ed as above, it will be noticed that the blue, 
will invade the yellow until the latter apj>ears quite 
white and then gradually becomes blue. 

^The bending of the re-current images at the fovea 
discovered by Hess is not explained by the duplicity 
theory. ^ The duplicity theory fails. to explain the, 
change in position in the field of vision of after-"' 
images on movement of the eye. 

The cones, therefore, are the sole percipient .. 
elements, and on being stim’ulated start impulses 
which are ■ conveyed along the optic nerve to the , 
brain and stimulate certain cells of , the visual centre 
causing a sensation of light, and , other cells causing 
a sensation of colour. 

Piiysiplogy of Vision’* (G. Bell md Sons, 1920). “Sciencd 
and Pseudo-Science” (Bafe, 193JO. 

" Kature, 136, 302, Aug. 24, 1935. 
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Molecular Structure of Carbohydrates 


T he British Association discussion at Norwich 
on Soptember 5, in Section B (Chemistry), on 
the molecuiar structure of carbohydrates, following 
the presidential address to the section, revealed 
both the variety of the important problems which 
still await solution, and the diversity of methods now 
employed in the attack on these problems. The 
discussion was opened by Prof. W. N. Haworth, 
president of Section B, whose presidential address 
constituted a survey of the present position of poly- 
saccharide chemistry. It was shown that the recog- 
nition of the pyranose structure of ordinary glucose 
— -a discovery barely ten years old— led the way 
in the elucidation of the ring structures of the 
disaccharides and afterwards of the j)olysaccharides. 

Cellobiose (4--i3-glucopyranosido-glucopyranose) 
and maltose (4“a-giucopyranosido-glucopyranose) 
are of special importance respectively in the chemistry 
of cellulose and of starch. Both these polysaccharides 
consist essentially of chains of glucopyranose units 
linked through positions 1 and 4, the glucosidic link 
being a- in starch and (B- in cellulose. Chains of 
glucopyranose units apx3ear also in glycogen and in 
iichenin. In xylan there occur chains of p-xylo- 
pyranose residues ; and chains of mamio -pyranose 
units (mutually linked through positions 1 and 6) 
and gaiactopyranose units (linked through positions 
1 and 4) occur in polysaccharides synthesised in vivo 
by the action of certain moulds on glucose solutions. 
All the above are of the pyranose type, but the 
fiiranose structure is also found in polysaccharides, 
and recent work shows that its occurrence is wide- 
spread. An arabofuranose unit forms the terminal 
portion of the xylan molecule ; chains of fructo- 
furanose units with mutual linkages in the 1 : 2 
positions constitute inulin, whereas fructofuranose 
units linked through positions 2 and 6 are fomid in 
levan, an important bacterial polysaccharide, and 
in a closely related polysaccharide which occurs in 
grass. 

The work of the Birmingham school has, howwer, 
gone beyond the elucidation ofthe molecular structures 
of the polysaccharides and has succeeded in deter- 
mining by purely chemical methods the molecular 
size of the giant molecules. For example, by gravi- 
metric assay of the tetramethyl glucose formed on 
hydrolysis of the fully methylated polj^saccharide, 
the chain -length of methylated cellulose has been 
fixed at 100-200 glucose units, and that of starches 
of diverse botanical origin at 26-30 units. Use of 
this ‘end-group’ method has served for the allocation 
of chain-lengths to glycogen, xylan, inulin, levan, 
and other polysaccharides. In many examples, this 
chemical molecular weight is in striking disagreement 
with the figure obtained on the basis of Staudinger’s 
viscosity method, and the causes for this divergence 
were discussed with particular reference to the 
important case of the amylose and amylopectin 
constituents of starch, in which aggregation of the 
macro -molecules takes place. Special emphasis was 
laid on the need for clear differentiation between the 
chemical molecule and aggregates of such molecules 
which function as physical units. 

Other methods of attack on the problem of mole- 
cular weights are also being employed, and in a 


subsequent paper Dr. S. R. Carter described results 
of osmotic pressure measurements on methylated 
and acetylated derivatives of inulin and Iichenin. 
One of the principal difficulties in the use of this 
method lies in the choice of suitable semipermeabie 
membranes, but by use of a disc of ‘viscaeelle’ of 
adjusted porosity in specially designed apparatus, 
accurate measurements of osmotic pressure were 
obtainable. The figures for inulin were of particular 
interest, since they are in complete agreement with 
the chemically determined chain length (30 fructose 
units), whereas the viscosimetrio measurements 
indicated only one -third of this value (10 units). 
In this case the failure of the viscosity method may 
be coimected with the special conformation of the- 
fructose units in the polysaccharide molecule. 

Prof. Hawoi'th’s address concluded with a reference 
to investigations which have been commenced on the 
constitution of plant gums. These are of particular 
interest in that a derivative of gum arabic is known 
to possess properties resembling those of the specific 
polysaccharide of Type III pneumococcus anti-serum. 
The recent discoveries of such polysaccharides having 
immunological properties are of great importance, 
and the elucidation of the chemical structure of these 
substances must be of the greatest possible service 
to medicine. 

In the paper which followed, Dr. W. T. J. Morgan 
discussed the function of polysaccharides in immuno- 
logical specificity. He described the early discoveries 
concerning the specific precipitant for pneumococcus 
antibacterial immune serum, which led to the recog- 
nition that the capsular substance, different for 
each kind of bacterium, contains a complex poly- 
saccharide which is the specific agent responsible 
for the serological reactions of the organism with the 
homologous antibody. Considerable progress is 
being made in inquiries into the chemical location of 
the specific characteristics, and it appears that the 
latter depend upon (a) the nature and stereochemical 
arrangement of the component sugars ; (b) the mode 
of linkage of the sugar residues j and (c) the nature 
and position of substituent groups in the sugar 
residues. The mode of combination by which the 
reducing group of a glycuronic acid molecule forms 
a glycosidic union with the terminal primary alcoholic 
group of a glucose (or galactose) molecule, appears 
to have special significance in immunological 
chemistry. In addition, the specific properties of the 
polysaccharide -protein complex are closely governed 
by the presence in the polysaccharide of appropriately 
situated substituent groups, such as acetyl. 

The two remaining papers were concerned with 
the intimate structure of the simple sugars. Dr. E. D. 
Hirst considered the possible correlation of structure 
with optical rotatory power in the sugar groups 
Although many empirical rules relating structure; and 
rotation have been enunciated, their validity is 
always severely restricted to a small group of sub- 
stances, and exceptions are frequent. It was shown 
that measurements of the rotatory power in the 
ultra-violet region of the spectrum sometimes give 
clues to the causes of departures from the rotation- 
rules. Three tjTpical problems were discussed, 
(a) The abnormal rotations in the mannose series of 
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sugars were found to be ascribable eiitu’ely to the 
mutual influence of the two cia hydroxy groups on 
Cg and Cg. (5) The negative rotations of tetramethyl 
Y-rnannonolactone in organic solvents were explained 
by the nature of the rotatory dispersion, which 
recpiires for its representation a two-term Drude 
equation with terms of opposite sign, the induced 
term being positive both in water (where the lactone 
rule is obeyed) and in organic solvents, (c) The 
sign of the induced term in the rotations of amides 
can be correlated with the configuration of Cg for 
those substances which obey the amide -rule, but 
exceptions occur which necessitate special explana- 
tions. 

Mr. E. G, Cox gave an account of recent progress 
in the crystallography of carbohydrates. X-ray 
studies of a number of simple and methylated sugars 
lead to the conclusion that the six-atom ring in the 
pyranoses, unlike the hexamethylene ring, does not 
possess the Sachse form, but contains five nearly 
CO -planar carbon atoms, the oxygen atom being 
displaced out of their plane. Various chemical and 
physical properties of carbohydrates find a satis- 
factory explanation in terms of this ring conformation; 
for example, there is much evidence that hydroxyl 
groups which, according to the Haworth structural 
formulae, are cis, are actually contiguous in space. 
This is true for the ring form deduced from the 
X-ray data, but it is by no means necessarily so 
with a Sachse ring. 

The configuration on the first carbon atom of the 
cyclic forms of the sugars is not established by the 
same rigid methods which are applied to the remainder 
of the molecule ; the confirmation by X-ray methods 
of the configurations usually ascribed to the a- and 
p -forms of glucose is therefore a matter of considerable 
importance. 


Educational Topics and Events 

Cambridge .-“At Emmanuel College, Dr. T. S. 
Hale, fellow of the College and University lecturer 
in biochemistry, has been elected into the mastership. 

A. C. Bartlett, of Emmanuel College, has been 
approved for the degree of Sc.D. 

P. H. Blair, of Emmanuel College, has been 
appointed an assistant lecturer in areheeology and 
anthropology. 

Edinbitrgh. — The Rockefeller Foundation has 
made a grant of £1,500 to the Department of Medical 
Chemistry, to provide for the expenses of Prof. 
Barger’s research work on vitamin Bj, for a period of 
three years from October 1935. 

It has been agreed to offer accommodation in the 
University for the meeting of the International Union 
of Geodesy and Geophysics, which is to take place 
in Edinburgh on September 15-26, 1936. 

Sheffield.— The following appointments have 
recently been made: Prof, C. J. Patten, formerly 
professor of anatomy, and Prof. Miles H. Phillips, 
formerly professor of obstetrics and gynecology, as 
emeritus professors ,* Dr. H. A. Krebs, as lecturer in 
pharmacology; Mr. H, E. Collins, as lecturer in 
mining ; Dr, M. Ritchie, as assistant lecturer in 
chemistry ; Mr. J. Harwood, as research assistant in 
fuel technology; Dr. J. W. Rodgers, as Iron- 
mongers’ Company research fellow (for one year). 


Science News a Century Ago 

Meeting of the Medico-Botanical Society 

The first general meeting of tho session for 1835-36 
of the Medico -Botanical Soei<*ty was held on 
November 10, Earl Starihopo being in tho chair. 
After the reading by Dr. Biginond of an eiilogium 
on the character of the late Gilbert Burnett, professor' 
of botany tn thc3 Society, Mr, Ch Johiison delivered 
a lecture on the importaiieo of iiotany to medicine. 
He contrasted the present knowlodgo wdth that of 
the practitioner of former days, and dwelt on the 
necessity of giving to the vendor of drugs an educa- 
tion superior to wdsat they had and of making the 
study of botany indispensable. 

The Paris to St. Germain Railway 

The first railway to b© authorised in i>ance was 
that from Paris to St. Germain, and on November * 
14, the Aihenannn said of this lino that it “is to 
commence near tho Clmreli de la delaine on the 
Boulevards, and afterwai’ds pass through a tunnel 
under the Commune of Les Batignoiies Monceaiix. 
This tunnel will bo 907 yards in. length. Th<"<re are 
to he three stations for reca-aviug and delivering 
luggage. The number of bridges or \iadiiets to be 
erected o\'ei* streets ami r(>ads, ])e4wc*en tlio point 
of dcqiarture and the Seine will l )0 twidve. Altogether, 
it is considered that this railroad will be one of the 
best constructed, and most iisidul of any yet pro- 
jected, not excepting no-w in }wogross in 

England. It is oxpee.tf.*!d, that tho stc^ain carriages 
on this road will bo able to travel at tho rate of 
thirty miles an hour, and accor^ling to this calcula- 
tion, the distance botwoon Paris and St. Germain 
will be performed in twenty -four minutes. It now-^ 
oecu|3i6S on© hour and forty minutes.” 

Darwin at Tahiti 

On November 15, 1835, H.M.S. Beagle arrived, at 
Tahiti, wdiere she remained until November 26,"'.' 
when she sailed for New Zealand . .Both Capt . FitzRoy 
and Darwin wrote iiitc^resting accounts of tlie island 
and its people, and Darwin said : 

“I -was pleased with nothing so inueh as with the ' 
inhabitants. There is a mildness in thi^ expressioii 
of their ■ eoiintonancos which at- om^o banishes thc^ 
idea of a savage ; and an intelligence which shows 
they are adva-ncing in eiviiisniiim. . . . On the 
whole, it appears to one that tho morality and 
religion of the inliabitaiits are creditable.’' 

Of those who attacked tiio work of the missionaries 
among the islanders and its effetd , lie said : ''They 
forget, or wall not remember, that liuinaii sacrifices, 
and the power of an idolatrous priesthood — a 
system of profligacy unparalleled in any other 
part of the 'world — infanticide a consequence of that 
system — bloody wars, where the conquerors spared 
neither women nor children — that all these have 
been abolished ; and that dishonesty, intemperance, 
and licentiousness have been greatly reduced by the 
introduction' of Christianity. In a voyager to forget 
these things is base ingratitude. . . 

On November 26, when Idie ship sailed, Darwin 
wrote ‘Tn^ the evening, with a gentle land-breeze, 
a course was. steered for New Zealand ; and as the * 
sun set,, ^w©', had , a farewell view of the mountains . 
of .Tahiti — -the island to. which every voyager has 
offered up his tribute of admiration.” 
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Societies : and : Academies 

■ 'Paris . 

Academy of Sciences, October 7 (<7.E., 201, 573-628). 
Louis Lapicque : The nomenclature of chronaxies 
modified by the action of the nerve centres. Reasons 
are given for rejecting the terms static chronaxy and 
dynamic chronaxy. F. G-antmachbb and M. Kbein : 
Oscillatory matrices.' Rene de Possel :■ The abstract 
derivation of functions of ensembles. Vladimir 
Bernstein : Concerning the methods of search for 
singular points of functions defined by Dirichlet 
series. Arnaijd Denjoy : Minkowskian functions. 
Paijl Montel : A theorem of Jacobi. Edoxjard 
Callandbeau : Corrective functions in the neigh- 
bourhood of the Ranldne-Levy^ solution of the heavy 
massif supported by a rectilinear wail. Serge 
Nikitine : Suction by volumetric pumps. Discussion 
of the relations between the yield of a pump and 
the number of strokes per minute. Miroslav 
Niiinadovitch : The influence of the inter -inclination 
of one of the wings on the aerodynamic characteristics 
of rigid biplane cells of in&iite span. Andriib 
CoTJDER : The cellular construction of telescope 
mirrors. The deformations observed in cellular 
mirrors are much larger than would be expected 
from a study of the elastic properties and are prob- 
ably due to the thermal conditions existing during 
polishing. Maurice DiisiRANT and Jules Duchesne : 
A new emission spectrum of sulphur in the photo- 
graphic infra-red. Mlle. Yvette Cauchois : New 
measurements and observations relating to the 
L-emission spectrum of platinum. V. DolejSek and 
M. Hylmar : The fine structure of the Lni absorption 
discontinuity of the rare earths. Gabriel Valensi : 
The kinetics of the oxidation of metallic wires. M. 
Bobtelsky and Mme. Bobtelsky-Chajkin : The 
catalytic decomposition of hydrogen peroxide in the 
presence of mixtures of salts of manganese and 
copper. Mme. Marie Frbymann and Paul Rumpf : 
The absorption spectra in the near infra-red of 
amines and amides. Use of the phenomenon of 
dissimulation in the search for amphoteric ions. The 
influence of neighbouring groups. The presence of 
an absorption band at 1*04 g is taken as a proof of 
the existence in a compound of the NH group. 
Jean Timmermans and Gustave Popfe : The 
mutual solubility of heavy water and organic liquids 
in systems possessing a curve of negative saturation. 
Marius Sauvageot and Edmond Rousseau : The 
transformation points of nickel steels. At the 
beginning of the transformations produced by heat- 
ing, nickel steels undergo a very marked segregation : 
the first portions of austenite formed are highly 
charged with nickel, corresponding to a metal the 
transformation point of which is below 0° C. Man- 
ganese may give rise to similar phenomena. 

' Vladimir Frolow : The dissolved salts in the 
Sandjak waters. The electrical resistance of twenty- 
five waters from various sources has been studied 
as showing the variations in the content of dissolved 
salts. Pierre Dangeabd : The identity of Dammana 
LejoUsii and L, iberica, Pierre P, Grasse and Mlle. 
Louise Lesperon : The accumulation of acid colour- 
ing matters in the silkworm by different tissues 
according to the mode of access. George Beadle 
and Boris Ephrussi : The differentiation of the 
colour of the cinnabar eye in Drosophila melanogaster, 
A. Paillot : A new ultra- virus disease (polyhedra 
disease) in the larvae of urticoe, V. A. 


Kostitzin : A relation between the sex and the 
number of parasites in the same host. A mathe- 
matical study of the data on this subject given by 
A. Vandel. Mme. Paulette Chain : The kinetics 
of the attack of glucose and of lactic acid by small 
bacterial masses. The idea of minimum active mass. 

Washington, D.C^ , 

National Academy of Sciences (Proc., 21, 517-559, 
Sept. 15). Claude E. ZoBell : The assimilation of 
ammonium nitrogen by Nitzschia closterium and other 
marine phytoplankton. Provided small concentra- 
tions (0*2 millimol and less) of ammonium, nitrite 
and nitrate are compared, multiplication of the 
diatoms first becomes manifest with ammonium 
nitrogen. In cultures containing both ammonium 
and nitrate, the ammonium was the first to be 
depleted, and a trac© of nitrite appeared. It is 
suggested that the diatoms in the sea reduce nitrate 
to nitrite extraceilularly in the course of nitrogen 
assimilation and that nitrification, hitherto regarded 
as an essential to nitrogen assimilation, is rather a 
regulatory or storage process. G. A. Miller : Groups 
in which the squares generate a subgroup of index 
less than seven. A. D. Michal : “Riemannian’V 
differential geometry in abstract spaces. E. Fisher : 
Asymptotic representations of confluent hyper - 
geometric functions. A. D. Michal and V. Elconin : 
Completely integrable differential equations in 
abstract spaces. Charles H. Fay : A refinement 
of the Heisenberg theory of ferromagnetism, applic- 
able to simple cubic crystals. The micro-crystal is 
regarded as built up of units larger than the# atom, 
but containing sufficiently few atoms to allow cal- 
culation of their unperturbed energy levels. The 
method treats half the interaction rigorously, instead 
of none as previously, and the remainder by an 
average energy approximation similar to that used 
in the ‘simple’ Heisenberg theory of ferromagnetism. 
E. Hutchisson, T. H. Osgood and R. E. Feabon : 
Electrical conductance of short gaps in air. 
Apparatus was devised whereby two nearly flat 
surfaces could be brought into gradual contact, 
and very small potential differences, below the 
ionising potential of the common gases of the air, 
were used in order to avoid sparking. It was found 
that appreciable current can pass surfaces of approxi- 
mately 4 cm. diameter separated by 10,000 A. in 
air, and that the current is proportional to the square 
of the applied potential difference, suggesting con- 
duction by charged dust particles. When the plates 
are brought gradually closer, the current changes 
from an ionic to an olimic one, the latter being prob- 
ably due to metallic prominences on the opposed 
surfaces. Sven Ph. Carlson : The colour changes 
in Uca pugilator. If the ©ye -stalks of the fiddler crab 
are removed, the animal becomes pale, an effect the 
reverse of that which occurs in most crustaceans. 
Extracts from the middle part of the eye -stalk of 
the crab cause the animal to grow dark again. The 
active substance seems to come from the blood-gland 
of Hanstrom and is probably the eye -stalk hormone 
common to crustaceans, though its effect on the 
fiddler crab is the reverse of that on other crustaceans, 
Jane M. Oppenheimer : Processes of localisation in 
developing Fundulus, By means of localised vital 
staining, it has been possible to trace the position 
of embryonic tissues and the movements by which 
^ their cells attain their final position. Truman D. 
Kelley i An unbiased correlation ratio measure. 
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Forthcoming Events 

[Mmtmgs marked with an asterisk are open to the public,] 
Sunday, November 10 

Bbitish Museum (Natural History), at 3 and 4.30. — 
Dr. A. T. Hopwood ; “Fossil Mammals”.’*' 

Monday, November 11 

British Museum (Natural History), at 11.30. — J. D. 
Macdonald : "Birds”. *** 

Royal GtEOGraphical Society, at 5. — ^Prof. G. Barbour : 
“The Evolution of the Yangtze Kiang”. 

Tuesday, November 12 

Bedford College fob Women,' at 5.15. — ^C. A. Mace : 
“The Experimental Study of Incentives”.* 

King’s College, London, at 5.30.— H. W. DicKenson : 
“The History of Mechanical Invention” (succeeding 
lectures on November 19 and 26).* 

Pharmaceutical Society of Great Britain, at 8.30.— 
Prof. A. Smithells : “The Teaching of Chemistry” 
(Harrison Memorial Lecture). 

Wednesday, November 13 

British Science Guild, at 4.30. — (at the Goldsmiths’ 
Hall, Foster Lane, London, E.C.2). — Sir Josiah Stamp : 
“The Calculus of Plenty” (Norman Loekyer Lecture). 

Royal Society of Arts, at 8. — Sir Albert Howard : 
“The Manufacture of Humus by the Indore Process”. 

Thursday, November 14 

Royal Society, at 4.30. — G. L. Brown and Sir Henry 
Dale : “The Pharmacology of Ergometrine”. 

M. J. D. White : “The Effects of X-Rays on Mitosis 
in the Spermatogonial Division of Locusta migrator ia, L.” 

D. E. Sladden : “Transference of Induced Food 
Habit from Parent to Offspring”. 

Royal Asiatic Society, at 4,30. — Dr. M. Gaster : 
“Maiinomides and his Works”. 

Chemical Society, at 8. — Dr. S. I. Levy : Bramier 
Memorial Lecture. 

Friday, November 15 

Royal Society of Medicine, at 8,15. — ^Discussion on 
“The Recent Epidemic of Malaria in Ceylon”, to be 
opened by Sir Weldon Dalrymple-Champneys, Dr. 
Wiggiesworth and Dr, P. H. Manson-Bahr. 

Royal Institution, at 9. — Prof. Robert Robinson : 
•‘The Synthesis of a Natural Colouring Matter”. 


Official Publications Received 

Great Britain and Ireland 

^ The Journal of the Institute of Metals. VoL 66. Edited by G. Shav 
Scott. Pp. 306+31 plates. 31s. 6t?. net. Metallurgical Abstract 
(General and Non-Perrous). Vol. 1 (New Series). Edited by G. Sha's 
Scott. Fp. Vi +780. With Vols. 54 and 55 of the Journal, £4 
(London : Institute of Metals.) ngu 

_ Malvern College Natural History Society. Twelfth Beport, 1935 
Pp. 36. (Malvern : Malvern College.) Is, [2ii< 

_ Ministry of Health. Housing Act, 1936. Memorandum A : General 
Pp^l9. id. net. Memorandum B : The Prevention and Abatemen 
of Overcrowding. Pp. 30. U. net. Memorandum C : The Redevelop 
ment of Overcrowded Areas, Pp. 11. M. net. Memorandum D 
Financial Provisions. Pp. 8. 2d. net. Memorandum E : Consolida 
and Accounts, Pp. 24. 4d, net. (London 
H.M. Stationery Office.) r 23 i< 

Miscellaneous Publications of the International Tin Research am 
development OounelL No. 3: The Functions of a Technical In 
formation Bureau. By I)r. E. S, Hedges and Hr. C. B. Homer Pp 
n+8. (London : International Tin Research and Develonmen 
Council.) Free, 


Air Ministry: Afronantical Jieseardi Committee: Reports and 
Memoranda. No. 1651 (T. 3603) : Cuinpnrative Mc^asureinents of 
Turbulence by Thret‘ Metho*Is, liy the Staii of the Aerodynamics 
Department, National Plsyslcal Laboratory. Fp. 17+8 plates. 1#. 3d 
net. No. ,1652 (T. :1582) : Experiirnuits on Serv)-Rudder Flutter] 
By Dr. W. J. Dsinran, I>. L. Ellis am! A. G. Gadd. Pp. 30+8 plates 
2^. net. No. 1654 (T. 34'>r> revd.): Splimiiig of a liristol Fighter 
Model includiujg Elfect of Wing Tip Slots and Interceptors. By H, B. 
Irving, A. S. Batson and J. li. Warsap. Pp- Itl + M plates. 2a, net. 
No. 1655 (F.M. 194) : Statistical Mens ii rein* uds of Turbulence. By 
Dr. H. C. H. Townend. Pp. 10 -r 4 plates. M. net. (Lomioii : H.M. 
Stationery Office.) [2310 

The National Smoke Ai>alt‘im>iit Society, Sixth Annua! Report, 
1935-1936. Pp. 30. (Manche.^trr ; National Smoke Abatement 
Society.) (2410 

Ministry of Agriculture and Flshcrif's. Agrlctiltoal Statistics, 
1934. Yol. 69, Part 1 : Acreage ami Production of Chops and dumber 
of Live Stock in England and Wales. Pp* 91. (Lomion : H.M. 
■Stationery Office.) Is. net. [2510 


Other CotiRtfies 

The Imperial Council of Agrlenltiiral Resean'li. Miscellaneous 
Bulletin No. 5 : List of Fublieations on Indian Entomology, 1933. 
Compiled by tiic Officiating Imperial Entomologist, Pusa. Pp. li+29, 
(Delhi: Manager of Publications.) 9 annas ; U, (ffilO ■ 

Report of tlie Twenty -second Aleetiiig of the^ Australian and New 
Zealand As.sociation for tiie Advancement of Science, Melbourne 
Aleeting, January 1935. Edited by G. W. Leeper* Pp. xlvil+ 561+10 
plates. (Sydney : Australian and New Zealami Association for tlie * 

Advancement of Science.) [2110 

Department of ARilcultiire : Territruy of New Guinea. Bullctm ' 

No. 2 (Leaflet 70) : The Possibility of Developing an Economic Cacao ' 

Industry in the Mandatc^d Territory of New Gunicii after a Study of / 

the Industry in Trinidad, and a Suagevf,*,! Foiiey for that Develop- 
ment. By E. 0. D. Omni. Tp. 72 + 2 plates, (Canberra: Coniimm- 
wealtli Government Trinter.) [2110 

Forest Bulletin Mo. 91 : Damage liy Frost at New Fort?pt, Dehra 
Dun, during the period 1030 to 1034. By Baeliaspail Nautiyal. Fp. 
iii+18+4 plates. (Dellu: Manager of Pu! dleat ions.) 12 annas; 

U. Sd. [2110 

Tanganyika Territory. Mining Publish y i'anipIsKd. Tsaued by the 
Department ofLuiuis and Minos. P]». 45. (Bar es Salaam: Govi^ni- 
xnent Printer.) 5U cents. [2110 

Bulletin of the .Biiflalo Society of Aatiiral Sci<‘nt-es. Vol. 17, Ko. 1: 

New Fossils from the Western Yew York Devonian. Pp. Ii+45+8 
plates. (Butl'alo, N.Y. : Butlakt Sueudy (?f Natural Sciences.) [2110 
Egyptian University. Bulletin of the Faculty of Science, No. 1: 
Transpiration and Stoitiata in Desert Jdants. By A. li. Montasir and 
A. M. Migahid. Fp. 33. Bulletin of Du* Faieulty <d' Science, No. 2; 

The Dcvelopniont of the Adult Mid-Gut of Coli'optt’Tous insects and 
its bearing on Systematies and Enii)ryoingy. By Dr. 1C. JIansour. 

Pp. ii+34+5 plates, ilulletin of the Faculty of Science, No. 4: 
Egyptian Freslnvatcr Algae. By A. A. El-MayaL Pp. vi-rl06Fl 
plate. Bulletin of the Faculty of Sdence, No. 5 ; A Preliminary Study , 
of the Egyptian Soil Fungi. By Younis S. Sai)et. l*p. iDi-29. (Cairo; 
Egyptian University.) [2110 

Polar Arhokeu 1935. Utgitt an Norsk Polarkliibb. Pp. 163. (Oslo; 
Gyldendal Norsk Forlag.) [2210 

Proceedings of the Academy of Natural Sciences of Philadeiphiai 
Vol. 87. The Occurrence of Flints and Extiiict Animals in B'iuvia, 
Deposits near Clovds, New Mexico. Part 1 : Introduction, by Edgar B. 
Howard ; Part 2 : Age of the Ulovis Lake Clays, by Ernst Ante vs. 

Pp. 299-312. Descriptions of New Birds from Bolivia, with Notes on . 
other Little-known Species. By M. A. Carriker, Jr, Pp. 313--841,' 
(Philadelphia : Academy of Natural Sciences of Philadelphia.) [2510 
India Meteorological Department, Seientillc Notes, Vol. 0, No. 

64; Some Observations on the Thermal Structure of Cnmuliform 
Cloud. By Flt.-Lieut. lU G. Veryard. Pp. S7~H2. (Ddiu: Manager 
of Publications.) 14 annas ; U\ ikf . [2510 i 

Commonwealth of Australia: Council for Scientiflo ami 

Industrial Research. Pamphlet No. 53 ; Certain Aspects of investiga- 
tions on Black-cml Jriseasi* oi' Bananas in Au>traiiii. By Shirley 
Hoette, Pp. 22 + 1 plat(‘. (Melbourtie ; Government Prifiter.) [2610 
University of California Publu’ations in Hotaiiy. Vol. 17, No. 5: 
Critical Notes on C. D. Darlington’s " Recent Ad%'ances in Cytology”. 

By John Belling; with reply by C. D. Darlington. Pp. i! +75-110. 
(Berkeley, Calif.: University of (Ailiflirnia Press; .London: Cam- 
bridge University Press.) li?, 3</, net. |281b 

Division of Fish and Caiiio of (’alifornia : Buri*au of Commercial j 
Fisheries. Fish Builetiii .No. 44; The Comiuereiai Fish CM eh of 
California for the Years 193t)~19;i4, inelusivi*. .Bv the Staffi of the 
Bureau of Commercial Fisiieries. Pj>. 12<>. (T'erininai island, Calif. : 
California State Fisheries Laboratory.) [2810 

Thirteenth, Fourteenth and Fifteeiitii Annual Reports of the 
Research Council of Alberta, 1932, 1933, 1934. (Reports Nos. 28, ? 

29 and 32.) Pp. 87. (Eamonton, Alba. : Re-;t*arch Conndl of 
Alberta.) [“2810 


Catalogues 

Watson’s Microscope Record. No. 36, September. Pp. 24. (Lon- 
don ; W. Watson and Sons, Ltd.) 

Catalogue of Important and Rare Books on Ornithology, Zoology, 
Botany and Geology, including a fine collection on Indian and 
Oriental Birds from the Library of B. C. Stuart Baker. (Scientific 
List 36.) Pp. 32. CLondon : Harrods, Ltd.) 

Coleoptera. (No. 87.) Pp. 145-310. (Den Haag ; W. Junk.) 

Edwards’ Really Rigid Universal Clamp. , (List B2.) Fp. 2. 
Edwards’ Rotary Blower and Vacuum Pump Type IV. (List G.2.) 

Fp. 2. (London: W. Edwards and Go.) 4 

The Newton British-made Epidiascopes. Pp. 24. (London : Newton, -*.,1 
and Co.) , ' ' I 

Galvanometers, Pliotograpliic Recording Apparatus, GalvanoTiicter 
Accessories. (Section 0. 33.) Fp. 47. (Delft : P. J. Kipp en Zonen.) . 
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Food and the Nation 


I N those wonder-promising days of the Victorian 
era, when ail seemed well with the world 
because the beati ^ossidentes alone were vocal, 
there appeared to be general agreement that the 
functions of the State should be confined to uphold- 
ing justice, to protecting citizens against aggression, 
and to providing certain public health services, 
such as sanitation and preventing the spread 
of epidemics. As time went on, State intervention 
was extended to the provision of primary educa- 
tion, old-age pensions, health insurance and un- 
employment benefit ; but it is only recently that 
the scandal of the slums has compelled Parliament 
to assist in providing decent housing accommoda- 
tion for the poorer classes. Last of all, there is now 
a clear call for the State to take a hand in pro- 
viding adequate food for the million. 

It is strange that this most essential of all the 
basic needs of man should have been recognised 
so tardily, except for certain regulations governing 
chemical and bacteriological purity. It is true that 
there are some half-dozen Government depart- 
ments dealing with certain aspects of national 
nutrition ; but there has hitherto been no unified 
direction, no settled policy and no legislation 
either based upon, or in any way recognising, the 
principle that every man who does his duty by 
the community shall by legal right, and not by 
charity, be secured from hunger or from the ill- 
health associated with an' inadequate dietary. 
To-day the word "inadequate' appMes to quality 
as well as to quantity, for scientific research has 
shown that man cannot live by calories alone ; in 
addition to proteins, fats and carbohydrates, he 


needs certain essential vitamins and minerals that 
are largely to be found in fresh dairy produce, eggs, 
fruit and vegetables. Was it not Lavoisier who 
lamented the fact that the very people who needed 
most food and nutritious food — ^the labouring 
classes — ^were precisely those who were least able 
to afford it ? What Lavoisier said towards the end 
of the eighteenth century applies with particular 
force to-day, especially in regard to nutritional 
quality. 

Sir John Orr, in a remarkable address to the 
British Association at Norwich, told us that 
estimates show how in this year of grace 1935 
there are some twenty million people — ^more than 
forty per cent of the population of Great Britain— 
who, largely owing to poverty, do not enjoy a 
diet which according to the modern science of 
nutrition is completely adequate for health, so that 
diseases due to malnutrition are still rife. In view 
of the glut of aU kinds of food, this state of affairs 
is disturbing the public conscience. Although 
there is a great lack of authentic data, recent 
investigations by the staffs of the Rowett Institute 
and the Market Supply Commission indicate that 
consumption of milk, eggs, fruit and vegetables 
rises uniformly with income ; and that physique 
is worse, and disease is more prevalent, in the 
poorer classes . The diet of the lowest income group— 
those earning ten shillings or less a head of the 
family each week — ^is markedly deficient from the 
point of view of health, and a minimum family 
income of about £1 a head each week is needed. 

To bring the diet of the poorer sections of the 
community up to the standard required for health 
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would inyoive an increased food consumption of 
10 per cent, representing at retail prices a hundred 
million pounds per airnum, and to bring aU diets 
up to the average of those of the income level of 
25s. a head a week would require 20 per cent 
more food and two hundred million pounds greater 
expenditure at retail prices. The additional food, 
consisting mainly of fruit and vegetables, and 
animal products such as milk and eggs, could 
be produced at home without prejudicing our 
export trade or the interests of our overseas 
investments, and, of course, our agriculture would 
■ benefit greatly. 

The measures that have recently been taken to 
encourage home food-production, by raising prices 
to a level assuring adequate returns to producers, 
suffer from the drawback that they maintain food 
at prices that retard consumption. Therefore they 
cannot be regarded as elements of a permanent 
policy. Sir John Orr would like to see the present 
marketing boards assume the role of public utility 
companies, which would control slaughter-houses, 
bacon factories, milk-depots, etc., buy from the 
farmer and sell to the distributing trades, making 
the staple foodstuffs available at a special low 
price to the poorest classes. Such an organisation 
W'ould in itself lower retail prices by reducing 
distribution costs, and the rest of the gulf between 
the price paid to the farmer and the money 
received from the consumer would be bridged by 
a direct State subsidy. The ultimate effect of this 
subsidy would he to reduce State expenditure on 
public health and social services ; meanwhile, it 
would promote internal trade, stimulate industries, 
and bring back money to the Treasury in the form 
of income-tax and other receipts. 

Increased consumption, as Sir John says, is the 
crux of the problem, and in this connexion atten- 
tion should be directed to that rare thing, a 
successful economic experiment, which was carried 
out early this year by the Potato Marketing Board 
in the depressed area at Bishop Auckland, Co, 
Durham'^. This area has a population of 19,000, 
which in February last included 5,000 insured male 
workers, of whom 2,400 were unemployed. For a 
period of eight weeks in February and March, 
potatoes were sold to the unemployed and their 
dependants (33 per cent of the population) at 4d. 
per stone, as compared with the ruling price of 
7d. per stone. Each buyer had to get a retailer to 
stamp a voucher , present it at a central warehouse, 

'‘A?. Experiment in the Bistribution of Potatoes at Bishop Auck- 
Potato Marketing Board, Miscellaneous 


pay cash and take, away Ills purchase in his own ; 
container. The Board paid to the retailer Id. per,, 
stone of potatoes sold, as, compe,iisatio.!;i for loss of 
trade, and 10.9. per ton to the who,Iesale .merchants 
for services rendered. About 94 per cent of the' 
issued vouchers were used ; 187 tons of potatoes 
were purchased by the Board at an average price, 
of 59s, per ton, and deducting wastage, 182 tons 
were sold.' The total expenditure of the Board, 
(exclusive of overheads) was £297, comprising £111 , 
for warehouse distribution, £121 for co:mpensatioii^ 
■to retailers (13^\ 3|d. per ton of potatoes sold), and 
£65 for wholesale merchants. It was fou.nd that, 
although sales from retail s.hops fell to 60 per cent 
of the normal, total sales Increased by 96 per cent .. 
above the normal, or 69 per cent if full, allowances, 
be made for loss of trade sustained by .fish-fryers, 
and for a big reduction in sales during April. No 
change in the dietary of the unotnployed was 
observed other than an increased coiisumption of 
potatoes. 

The experiment may, thendore, l)o held to show 
that increased consumption of a chcjap and valuable 
commodity like potatoes will follow a drastic 
reduction, in price. The Board does 'iiot suggC'St 
that the method is of general application ; never- 
theless, as an emergency measure for tlie relief of 
the unemployed, or for disposing of surplus stocks, 
for example, of milk or meat, it might well receive 
the consideration of public bodies. Nor would it 
be maintained that ail the evils associated with an 
unorganised distributive .system, or those due to 
maldistribution in general, could be solved by 
such means. 

.■ One of the most important questions of the day 
is whether the existing economic s 3 ysfeom can be 
modified and amended in such manner that tlie 
satisfaction of primary human needs no longer 
remains, subservient to the making of profits. Such 
schemes as that of Sir Jolm Orr, which has been 
publicly approved by the Minister of Agriculture, 
may suffice to raise the general standard of living 
to a level commensurate vdtli the abundance of 
supplies that modern industry, based upon modern 
science, has placed at our disposal, and in accord- 
ance with the dictates of the modern social con- 
science. Failing their success, the only alternative, 
short of pure communism, appears to be an 
amount of State control of trade and finance 
likely to provoke ' widespread ' opposition in a 
people still retaining a . degree of liberty of 
action. After .all, .there, seems to be ..no reason, 
why, with abundance knocking at the door, 
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e¥ery worMng citizen stiould not be guaranteed 
a sufficiency of tlie basic necessities of life, 
namely, food, housing, light and fuel, without 
prejudicing the interests of those who are more 
fortunately placed. 

Those who look askance at the encroachments 
on personal liberty which such a policy would 
appear to entaH, might consider the dictum of 
Huxley : 'The only liberty I care about is the 
liberty to do right®\ Is there not a moral obligation 
on the part of the State to ensure the bare minima 
of the means of subsistence to all who render 
service to it 1 And what a brave new world might 
arise, what developments might follow if the 
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thoughts of even a fraction of those who are now 
at their wit’s end to meet the requirements of 
daily life could by such means be diverted into the 
cultural channels of art, science, philosophy and 
letters 1 , Many no doubt will urge that it is one 
thing for the State to provide such means towards 
a fuller life, but quite another for men to us© them 
in the way intended. The answer to that contention 
is that man, in the mass, has not yet been given 
the opportunity, and that his future progress 
depends primarily upon his ability to master and 
improve his environment, and to provide the young 
with the best all-round education that his wits can 
devise. 


Original Sources in Physics 


A Source Book in Physics 
By Prof, W. F. Magie. (Source Books in the 
History of the Sciences.) Pp. xiv+620. (New 
York and London : McGraw-Hill Book Co., Inc., 
1935.) 30s. net. 

great efforts to present to the physicist 
and chemist the ipsissima verba or trans- 
lations of some of the fundamental contributions 
to science come to mind as one turns the pages 
of this latest 'source book’ — Ostwald’s Klassiker 
and the publications of the Alembic Club. He is 
fortunate who has easy access to a full set of the 
Klassiker — ^its hundred-odd reprints represent a 
remarkable attempt to collect in one group those 
contributions to the advancement of the physical 
sciences which may be regarded as classic. The 
publications of the Adembic Club are fewer in 
number and more restricted in character — they 
cover certain of the classics of chemical science — 
and it is interesting to note that a term has not 
yet been set to the activities of the Club, as 
reprints, sponsored by Br. Leonard Bobbin, are 
still appearing under its name. 

It is, perhaps, impossible to consider the publica- 
tion in English of a series of reprints covering so 
wide a field as Ostwald has surveyed, and until 
such a venture becomes possible, we must be 
content with the very good second-best which 
Prof. Magie has provided for us. He has shown 
conclusively — ^and some of his audience were in- 
clined to be sceptical about it — that it is possible 
to give something of the atmosphere of a physical 
paper by selections, brief enough to keep his 
book within moderate compass, yet chosen so as 
to illustrate the central thesis of a theoretical 


analysis or the essentials of a piece of experi- 
mental work. 

The main sections of the book are headed 
mechanics, properties of matter, sound, heat, light, 
magnetism and electricity ; selections from some 
one hundred and fifty papers are given ; and the 
authors range, in time, from Stevinus, Galileo, 
Huygens and Newton, to Maxwell, J. J. Thomson, 
Zeeman, Rontgen and the Curies. A brief account 
of the life of an author precedes the selection from 
his papers. 

The selections are far from being snippets ; they 
convey something of the method and outlook of 
the author, and they provide a reference book 
which serves to elucidate certain obscure and 
doubtful passages in the ordinary texts. Once 
again we are privileged to hear Boyle telling how 
he took '^a long glass-tube which, by a dexterous 
hand and the help of a lamp, was in such a manner 
crooked at the bottom that the part turned up 
was almost parallel to the rest of the tube” ; and 
how, having closed the shorter end of the tube; he 
imprisoned air therein, and "began to pour quick- 
silver into the longer leg of the siphon, which . . . 
did . . . streighten the included air : and con- 
tinuing this pouring in of quicksilver till the air in 
the shorter leg was by condensation reduced to 
take up by half the space it possessed (I say, 
possessed, not filled) before”, how he "observed, not 
without delight and satisfaction, that the quick- 
silver in that longer part of the tube was 29 inches 
higher than the other”. 

We may read for ourselves what Grimaldi really 
saw in 1658 ; and if we want to know whether 
Romer did or did not enunciate a sort of Boppler 
principle, regarding Jupiter as a body sending 
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signals to the earth at regular intervals, and now 
moving towards, now away from the earth, so that 
the observed intervals varied correspondingly, the 
evidence is before us. We have the text of Davy’s 
experiments on friction, and we can see for our- 
selves that Newton’s law of cooling was established 
for forced convection — for bodies cooling in a 
breeze. 

This last paper is specially interesting; it is 
brief, it was published anonymously, and its topic 
is that of a ‘^‘Scale of Degrees of Heat”* The 
scale is duodecimal, the zero being the temperature 
of freezing water, and 12° the normal temperature 
of the human body. Various temperatures are 
recorded ; 34° is the ‘‘heat with which water boils 
vehemently”, 96° is the “least heat with which 
lead melts”, and the highest temperature recorded 
(200°*“210°) is the “heat of a small fire made of 
wood”. The scale is established with the 
assistance of a linseed oil thermometer and red- 
hot iron* 

The translation in the volume under review tells 
us that Newton “heated a large enough block of 
iron until it was glowing, and taking it from the 
fire with a forceps while it was still glowing I 
placed it at once in a cold place where the wind 
was constantly blowing ; and placing on it little 
pieces of various metals and other liquifiable 
bodies I noted the times of cooling until all these 
bodies lost their fluidity and hardened, and until 
the heat of the iron became equal to the heat of 
the human body”. He then proceeds to determine 
the “heats” under review hy assuming that the 
“excess of the heat of the iron and of the hardening 
bodies above the heat of the atmosphere, found 


November 16, 1935 

by the.themionieter, were in geometrical progres- 
sion, when the , times were in arith metical pro-, 

gression”. 

An interesting point arises concerning tlie details 
of part of this translation. It happens that a 
translation of Newton’s paper was appended by 
Robert Smith to his edition of C'otf‘s’ “Hydro- 
statical and Pneiimatical Leciiires” (3rd edition, 
1775), a useful little volume wJiieli contains as an 
appendix, not only Newton’s |ia|ier, but also 
Halley on the reason for the rise and fall of the ^ 
barometer with change of weather, and Jiirin oil/ 
capillarity. Smith’s translation reads, ‘T heated ■ 
a piece of iron . . , till it became recliiot, and 
taking it from the fire mill the tongs likewise red- 
hot, , . ..upon it I laid particles . . . and noted 
the several instants of time when hy cooling they 
lost their fluidity ami began to coagulate. . . 

The differences are slight bid sigiiijicant and, 
accuracy apart, the existence of an almost con- 
temporary translation raises tiio point whether ft , 
is not preferable to employ sinh a translation 
whenever possible, as more likely to give the 
atmosphere of the original. 

It is impossible to give more than tlie slightest 
indication of the generous loading of the table' ... 
which Prof. Magie has spread. 'Fanwlay, Ampbre, 
Coulomb, Hertz ; Ohm, Joule, Mowlawl and Hail ; ■ 
Stokes, Kirchhofif, Balmer and Stefan ; these are 
but a few of the hundred or so authors represented, 
and there are remarkably few omissions. In the 
ranks of writers now dead, Waterston should 
certainly have been included ; and there are some 
obvious omissions of the names of workers still 
with us. A. P. ' 
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A New Botanical Annual 


Chromca Botanica 

Edited by Dr. Er. Verdooni. Vol. 1, 1935. Pp. 
448. (Leyden: Chronica Botanica, 1935.) 15 

guilders. 

^T^HIS new periodical provides abundant matter 
^ of many-sided botanical interest. When the 
editor put forward his general scheme there were 
many who thought it impossible to carry out in a 
satisfactory manner, but although there is con- 
siderable unevenness of treatment there can be no 
doubt that the result is very satisfactory. Roughly, 
the idea is to give the most recent information 
about the four thousand or so institutions con- 
cerned with pure or applied botany and the 
researches of the sixty or seventy thousand 
botanists— and to do this annually. 

The volume is divided into three parts which 


are readily recognised by the yellow, red and bine . ... 
colouring of the page edges. 

The first part (75 pages) deals with a mimber " 
of heterogeneous subjects. It opens with an article ' 
by Dr. E. D. Merrill on “Intemational Co-opera- 
tion among Botanists”, which is a statement of 
general custom.s and a plea for their present 
continuance and future development. Then foE'Ows ... 
an almanac which, among other matters, gives the 
birthdays of many former botanists and present 
ones (with some age restriction) ; . and an outline 
programme of the Sixth International Botanical 
Congress held at Amsterdam on September 2-9 
with photographs of the Com.inittee and Recorders 
and of a dozen prominent botanists who have ' j 
passed away since the last Congress in 1930. Dr. ^ 
T. A. Sprague then gives a brief “Survey of 
Nomenclature (1930-35)” mainly concerned with 
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the effect of the death of Dr. J. Briquet in 1931. 
Dr. A. B. Rendle contributes Short History of 
the International Botanical Congresses” which goes 
beyond the Paris Congress of 1900 and begins with 
the Brussels Congres International d’Horticulture, 
1864: this is the longest article in the volume, 
and is a most useful and interesting account of a 
little-known subject. It is followed by thirty-five 
pages giving information about “International and 
Important Congresses, Committees, and Societies” : 
those wdio hold there are too many congresses 
will surely find some arguments here in favour 
of their opinion. 

The next 258 pages form the main part of the 
volume. This is a “Review of ail Branches of 
Plant Science during 1934” arranged alphabetic- 
ally by countries and further subdivided alpha- 
betically. To get the information, a set of questions 
was sent out. Institutions answered in different 
ways and at various lengths, which accounts for a 
good deal of the unevenness of treatment. Re- 
search programmes, changes in staff, new buildings, 
investigations being carried out, explorations, ex- 
tensions, publications — indeed everything that 
might be considered of general botanical interest, 
or of special interest to those working in the same 
field. This is supplemented by information found 
by the editor in periodicals ; Natuee and Science 


being well combed. But there are others : for 
example, "^Sovjetskaja Botanicn simomiGes that 
botanical lectures are regularly given to the 
soldiers of the Red Army, who are said to be 
deeply interested in this new feature”. This section 
ought to prove of the greatest value to workers 
in every branch of botany, for the pages are packed 
with information. 

The last section is again heterogeneous. It 
begins with “Correspondence”, the sixteen letters 
covering a wide field : there are also half a dozen 
queries. Two pages are devoted to new periodicals 
and thirty-four pages to new and changed addresses, 
which is really a supplement to the “International 
Botanical Address Book”. A touch of intentional 
humour is provided by “A Short Illustrated 
History of Botany in the Netherlands” which con- 
sists of twenty-eight sketches with legends. 
Forty-five pages of advertisement and two indexes 
complete the work. 

The volume is very well produced with abundant 
illustrations. The type, though small, is clear. 

The compilation of such a mass of detailed 
information has meant an enormous amount of 
labour, and it is to he hoped that Dr. Verdoorn, 
who has placed botanists under an obligation, will 
receive the necessary help to go on with this 
publication. J. R. 


Practical Aspects of Illumination 


(i) A Symposium on Illumination 
Contributing Authors : J. F. Colquhoun, W. J. 
Jones, J. T. MacGregor-Morris, C. C. Paterson, 
A. B. Read, P. C. Smith, J. W. T. Walsh, H. C. 
Weston, G. H. Wilson. Edited by C. J. W. 
Grieveson. Pp. xv-f229-|-20 plates. (London: 
Chapman and Hall, Ltd., 1935.) 135. 6d, net. 

(a). Lighting Calculations 
By Prof. H. H. Highie. Pp. xi +503. (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1934.) 315. net. 

(3) Encyclopedic photometrique 
Quatribme section : Cas extremes. Tome 4 : 
Photometrie des lumieres breves ou variables. 
Par Madame Marguerite Moreau-Hanot. . Pp. iv + 
126. (Paris : Editions de la Bevue d’Optique 
theorique et instmmentale^ 1934.) 25 francs. 

T he march of progress in illuminating engineer- 
ing is aptly illustrated by the three books 
before us. (1) The first of these, “A Symposium 
on Illumination”, comprises a series of lectures by 
experts, delivered in London under the joint 
auspices of the National Illumination Committee 


and the Illuminating Engineering Society in 1933. 
The book covers a wide field. Mr. C. C. Paterson’s 
initial address on “Light in the Service of Man- 
kind” is followed by lectures on radiation, gas and 
electric lamps, photometry, daylight and various 
applications (public lighting, etc.). The book thus 
represents a survey of modern knowledge, in the 
main simple and concise. As Lieut.-CoL Kenelm 
Edgcumhe suggests in his foreword, it should he 
of interest to the non-teohnioal, or at least the 
semi-technical reader. Probably, however, the 
chief appeal of the book will be to students, giving 
them an insight into a subject on which everyone 
ought to know something. 

(2) Prof. Higbie’s treatise- on “Lighting Calcu- 
lations”, on the other hand, is primarily a book 
for those who make lighting their vocation. In 
his ten chapters, all devoted to different types, he 
shows how numerous and varied are the com- 
putations that enter into the treatment of lighting 
problems, and succeeds in answering the question 
set in his first chapter, “Why bother about Lighting 
Calculations? ” The initial chapters deal with the 
simpler problems. Following discussions of linear 
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and surface . sources of lights we come to wtat is 
perhaps the most usual caiculation in, connexion 
with illummation— the predetennination of ii- 
Imninatioii by the aid of the utilisation coefficients 
The apparent, intricacy and elaboration of the 
tabular data here presented is justified by the 
wide use that can be made of this method, which 
has been shown to be applicable even to installa- 
tions of a highly modem and original type » 

It may come as a surprise to find from other 
chapters that calculations may he made on such 
matters as glare, shadows and the sufficiency or 
otherwise of the illumination provided. Problems ^ 
(often containing a useful reference to some specific 
article or paper) are presented at the end of each 
chapter. More than two hundred such tests are 
included in the book, which is terminated by a 
needful but adequate index. 

(3) The third volume, edited by Mme. Mar- 
guerite Moreau -Hanot, is of a stiO more specialised 
character. It forms on© of a series of monographs 
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by experts, dealing with different aspects oi 
photometry, and is devoted exclusively to the 
measurement of light impulses of short duration. 
Such matters as the perception of transient lights, 
persistence of vision, the use of pliotoelectric cells 
and the measurement of variable sources are 
discussed. In conclusion, some reference is made 
to television and the optical rejirodiietion of 
sound. Matiirall}" not all the matter is of an 
original character— some covers ground familiar 
to the photometric expert — ^but the assembly of 
material, makes an Instructive whole. 

Some of the problems handled, such as the 
recording of variable candlepower from fiuctuating 
sources and lights of short duration, the measure- 
ment of variable iilumination, the persistence of 
luminous impressions and the ,atudy of the duration 
of phosphoresceii,ce are of considerable .interest. 
The book takes the , 2 mder into various by-ways 
of pliotoinetrv not ord.i,nariIy encountered. 

j. s.D. : 


The Hake and its Fishery 


The Hake and the Hake Fishery: 
being the Bucklaiid Lectures for 1934. By 0. F. 
Hickling. Pp. 142, (London : Edward Arnold 
and Co., 1935.) 35. %d, net. 

author’s interest in the hake fishery 
^ commenced when he was an undergraduate 
in 1923, and ever since he- has been detailed 
to ' its study as an, officer of the Ministry of 
Agriculture and Fisheries. This means that he 
has gone' to sea on the Milford Haven and 
Fleetwood trawlers for two or three months every 
year, with occasional cruises on research vessels. 

The hake is essentially a southern fish, and the 
English coasts are the northern part of its range, 
for it extends south to Senegal and, in the Mediter- 
ranean, even as far as Palestine. It is a warm water 
fish, and its prevalence in British waters is largely 
due to the extent to which the warmer currents 
reach our shores. Its home is in comparatively 
deep water, and commercial catches have been 
made at 450 fathoms. It is not, however, a bottom 
feeder, its habit being to rest on the bottom in 
the daytime and to come up to the midwaters 
for its food at night. Spawning is at 120 fathoms 
and shallower depths, commencing about April in 
the deepest waters and then gradually at lesser 
depths as the summer proceeds. The male spawns 
when: four years old and the female at ten years, 
then sizes about 11 in. and 30 in. ; but they vary, 


for the fish grow faster' in warmer w«ter, even 
though such water has less of t,lie ultimate food 
(diatoms and other plants) on which ail animals 
depend. 

The female lays upwards of two iniEion eggs, 
and fertilisation is in the sea-water, the eggs floating' 
at the mercy of the currents. To a certain degree, 
the abmidaiiee of hake in subsequent years can be 
foretold by studymg their numbers. In the 
youngest and most , '^uiinerabie -stages, the food 
consists largely of crustaceans, but these are 
gradually replaced by other fish and squids, the 
adults, having marked cainiabalistic tendencies. 
Few ten-year fish are now caught- in Biitish waters, 
the large fish having decreased in tlie catches by 
7-| per cent per annum for the last ten years— 
and the author does not ,siiggest any m,igratory 
replacement from the south. T,Ms means less and 
less spawn being deposited on the breeding grounds 
to the west of the British Isles and constitutes a 
real danger to the fishery, the fish bemg caught 
faster than they can make good the loss of their 
stock by breeding and growth. 

The above story is told mainly on the author’s 
own researches. What are Ms remedies ? At first 
we always seek aid from Mstory, and that does 
not help us much here. In 1890, hake were hawked 
all over the west ooiuitry at ■ Id, per lb, under the 
name of '/Torbay salmon” ; by 1900 the price had 
gone to 2d. Morley then made Ms voyages of 
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exploration and others folio-wed ; the result was 
the opening up of the Spanish and other sonthem 
grounds. In 1907 the price was still low, but the 
quantity was large and there were also some soles 
in the hake catches to add to the profit. Great 
trawler fleets for . this fishery grew up in the west, 
and one fleet moved from Ireland. In this year 
the Press began to . take an interest, with the 
result that in the next years hake entered into the 
^prime fish* category, and the trawlers, while 
catching less, made better profits. The absence 
of fishing during the War stopped any decline in 
this and all the fisheries of the west Atlantic, our 
hake trawlers being mainly located in the eastern 
Mediterranean for mine sweeping. However, 
western Europe was quite alive to the problems, 
and the International Council for the Exploration 
of the Sea came together again in 1920. Hake 
was a major subject for discussion and inquiry, 
and the statistics were greatly improved. These 
show a steady strong demand especially for small 
hake, and the price far exceeds that of the related 
cod and haddock. 

Withal there is a disturbing loss in catch which 
has to be stopped, while due attention must be 
paid to the sufficiency of breeding fish. Any young 
fish brought to the deck from the trawl are dead 
owing to the decrease of pressure affecting their 
air bladders. It is impossible to close grounds 
in the high seas, and the trawl owner must not 
take a cynical line — ^perhaps because he is getting 
old and thinking of retiring — ^in resisting the 
examination of his actual method of catching. 
The writer remembers nearly thirty years ago a 
series of conferences in the greater fish ports, 
where the size of the mesh of the trawl was always 
discussed. About twenty years later, the matter 
was considered by the British Fisheries Association, 
which ought never to have been killed or allowed 
to die. It was contended that a larger mesh to 
the trawl would allow many of the smaller, less 
marketable and much less valuable fish (per 
pound weight), to escape, while the trawl would 
clear itself of much of its 'rubbish*, move more 
easily over the bottom, this securing more fish, 
and would arrive on the deck with its catch less 
bruised and in better condition for market. It 
was confidently anticipated that the industry 
would make its own experiments, but its psycho- 
logy was antagonistic. Its energies were largely 
directed to new grounds, to be discovered near 
British coasts by the Ministry, or to fishing in 
greater depths, where there cannot be^food to 
support a rich fish fauna, or to proceeding farther 
afield, in this latter alone (west of Greenland) 
success being achieved. The industry improved 
its trawls, but it never, so far as the writer knows, 
made any scientific experiment with its trawl mesh. 


Now the Ministry, acting through Messrs. Davis 
and HicMing, have done the industry’s work, as 
in these lectures all may read. They have by 
most ingenious means proved that, with a larger 
mesh, the smaller hake escape from the trawl 
while it is actually on the bottom, its contents 
experiencing no change in pressure and remaining 
alive. At the same time it is shown that the 
market value of the catch is slightly increased. 
The remedy suggested for the hake is the applica- 
tion of this, for a larger mesh would allow an 
immensely greater proportion of the young fish to 
continue their growth, and this in a few years 
should increase the breeding stock, while meantime 
the fishery after readjustment should be more 
profitable. It is possible that on certain grounds 
there would be a lesser catch of soles, but usually 
in trawling one fish dominates the plan of each 
voyage, the profit of which depends upon it. 

The above work of the Ministry is applicable 
to the haddock, cod and many fish, and its scientific 
staff are to be heartily congratulated upon it and 
many other lines of applied science. Biologists 
should know the Ministry’s work, for it is the most 
important ecological work being carried on from 
Great Britain to-day. They should examine its 
results, so that then expressed ideas may be 
considered views which may help to form public 
opinion, not merely expressions against State 
action that scientific men often lightly express. 
Furthermore, it would pay the industry to reprint 
this little book in a cheap form and place it in 
the hands of every trawler man, for there is no 
doubt that education makes for efficiency in this 
as in all other trades. The fishing industry, it 
must never be forgotten, is a basal industry, 
essential to Great Britain as a maritime power. 

J. S. G. 


Plato’s Theory of Knowledge j 

the Theaetetus and the Sophist of Plato translated 
with a Running Commentary. By Prof. Francis 
Macdonald Cornford. (International Library of 
Psychology, Philosophy and Scientific Method.) 
Pp. xiv + 336. (London: Kegan Paul and Co,, 
Ltd. ; New York : Harcourt, Brace and Co., 1935.) 
15s. net. 

It would have been a real treat for philosophers to 
have a genuine study of Plato’s “Theory of Know- 
ledge” by Prof. Cornford. As it stands, however, 
the title of the book is misleading as it offers no 
more than an excellent translation of the “Theaetetus” 
and the “Sophist” with a running commentary. The 
latter will be found most useful and inspiring by all 
students of Plato’s philosophy, for it aims at dis- 
covering what Plato really means and how the argu- 
ments of these two dialogues are related to the rest 
of his work. 
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Part 4: The Ammonoidea of the Trias. By Dr. 

^P- "^1+521 + 18 plates. (London: 
Jsntish Museum (Natural History), 1934.) n.p. 

Pabts 1 to 3 of this Catalogue by Poord and Crick, 
dealing with the Nautiloids and Pateozoic Am- 
monoids, were published in 1887, 1891 and 1897 

wf part, although of larger size, 

mcludes only about half of the Triassic Ammonoids, 

M^eJ'oceratida, 

and part of the Ceratitida, nearly aU occiuring in the 

Lower and Middle Trias. The remaining groups, of 
Middle and Pepper Triassic age, will be dealt with in 
volume. Since the last part was 
pubhshed, OM knowledge of Palseozoic AiUonoids 
considerably, so that the author can 
now aiBim that true Ammonites were already prolific 

Astern that the pLnian 

bystem contrary to the views of some British 

geologists, has fully justified its existence. 

bt classifications of Goniatites proposed 

by previous writei-s, and expresses in tabular form 
his own view of the mterrelations of the Palajozoic 

Tri^s°^°f ^ with the Lower 

anrstl^““ro t ® “Chronology 

C^sitr and °f ^c Triassic 

deposits and concludes from his study of the sue 

cessive faunas that the Triassic period Ls considei 

author mamtains that faunas found in different 
legions which, although showing some differences 

heSoch^o^^tf tlTe strSeT; admir^ 

distrSuSm^’'^'^^ gWpliicil 
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stress laid on Indian conditions and intorasts a no 
deal of statistical data bidng incoqiorated and^tr 
native processes and names being given. This 
will be c|iiite valuable to readers wi.sliiiiff lo'tn 
something of chemical technology in India.'ExtensT 
use is made of tables summarising informat,ion 
in the text, ' fe^vtn 

The text itself is rather condensed, so that a good 
deal of ground is covered. an,l tlie more elementavv 
parts of the subject are briefly treated. Wliiisf- f„i] 
equations are given in the text, the summar^• tablet 
equations with arrow.s, Wich as 
NaHSC. + Zn + SO, Na,S,0,. wliich are liable 
to lead to neglect of the correct equations bv weaker 
students. Dr. Prakash’s book is an intere-^ting ont 
of good standard. The English i.s not a 1 wavs very 
good, and should be revised in future editions. ^ 


Dynamo-Electric Machine in its Historical Develop- 

Documents and Materials. Collected by D V 
Efremov and M. I. Rud«v.skij. Edite.l b'y ^ ’ Th 
Mitkevitch. (Academy of Sci.mces ol' tlu^ IT R « R 

£= t„.™rrv 

TOi.r’Sv.'uijr™'' ‘ 

This volume give.s the leading papers and extracts 
from books, etc., from wliiel, we can see i l,e i ^ 
historical de^'olopment of ihe mu.iern' ,h-n!uiio S 
frontispiece gives a portrait of Euradav and iH k i 

irractically all the book is in Russian .so it will ,„„i 
a limited appeal to English readem; ' The t hie of 
contents proves that a I'erv wide research’ has L ^ 
made through the literatnm nP p has been 

n ict 4-h^ ^ iireiatiiie of .kuropean countries 

i-t IS the first issue of Series ITT fL m 

•tdVrr n"' "-'hS., 

and Technology. The printing i.s very elea, b.,f 

some of the diagrams have not come t 
well. corner out very 


. 

'■ 

eeeding volume. m tlie sue- 


for 1 ° Inorganic Chemistry : 

Kala Press, 1934.) 6 rupees ; ' ^^“®habad : 

deals with the^elemmts^in t^ ^ mmsual features. It 
System, the inert ga^es-comfog 
metals, and the Ln .«,»/„ i snowed by the 

advantages for a student ^ h°^u has 


weoh.i;;£r;7;M.”f7;;7™ 

und Karl Wolf. Pp 23«4 p> ’ /r ■ ' 'y;n««foiibcrg 
VerlagsgeselLschaft m.b H f 

‘'’'^''■1 24 gold murks. 

PMctaSlfS”” '»'* t» 

Charge to mass in 1884 • bxirthdr 

arises from the disco4rv of interest 

depending on a wpi'wa n ' " i ^ w^terforc'iieo effects, 

This has been deron . ! 

Debye-Scherrer rinv- ® hy the development of 

of . OOM TtaTp^r'*™* B » thin ai™ 
experiments with golH classical 

bentifn, phomgmplitf ® T ""S “ 

vapours, as studied bv Ifa’i ' and (n) in 

wigshafen and later in “ Lud- 

and cognate topics arf '^hese 

which covers 236 pages 7” f 'nnnograph 

p iges and mcludes 182 figures. 
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Personality and Age* 

By Dr* LI* Wynn Jones 


FEW years ago the readers of many German 
newspapers were invited by Giese to give 
an account of the signs by which they noticed that 
they had become old, and to say at what age these 
signs first appeared. When these reports were 
analysed, it appeared that the average age of 
becoming subjectively old was forty-nine years, 
but this age of becoming old varied widely with 
the individual — ^indeed from age eighteen to 
eighty-two. 

The bodily signs were twice as numerous as the 
mental. The bodily signs in decreasing order of 
frequency from 174 to 1*2 per cent may briefly be 
summarised thus : (1) motor (muscles, back, 

teeth, bones, extremities), (2) nerves (including 
memory and insomnia), (3) sensory (eye, ear), 
(4) skin (hair, wrinkles), (5) fatigue, (6) sexual, 
(7) circulatory (heart, arteries), (8) metaboHc 
(sugar, gout, fat), (9) digestive, (10) kidney, 
(11) respiratory. 

It would, of course, be expected that the layman 
would be more likely to refer to bodily symptoms 
than to mental, and it was natural that the more 
educated should show a higher percentage of 
mental signs. 

The subjects who reported mental signs were 
divided into three classes : 

(1) The negatory type. About 18 per cent of 
those who reported mental signs opposed the 
suggestion of being old and either indignantly 
refused to acknowledge it or perhaps referred to 
the health or longevity of their stock. 

(2) About 38 per cent ascertained that they 
were old by noting the way they have been 
treated by the outside world in various situations 
and the like. 

(3) About 44 per cent reported experiences from 
their own introspections — ^it might be some in- 
tellectual change in reaction such as the emergence 
of old recollections, or it might be an affective 
change such as a disinclination for amusements. 

It is important that bodily and mental mani- 
festations certainly do not go together and have 
widely different values for different individuals. 
Some lay great stress on bodily signs and scarcely 
any on the mental, while others do Just the reverse. 
It is not, of course, suggested that the percentages 
reported above would agree with medical diagnosis, 
as the subjects belonged to a sample of the general 
population. Moreover, many of the physical 

From the presidential address to Section J (Psychology) of the 
British Association, delivered at Norwich on September 6. 


symptoms reported had probably a mental origin, 
for, as Prof. M. Greenwood stated in a recent 
lecture on “The Temperamental Factor in In- 
dustry”, “it is becoming realised more and more 
how easily emotional disturbances may result in 
bodily ills that can be cured only by dealing with 
their psychological causes”. 

Although psychologists have exhibited great 
interest in the child and the adolescent, yet there 
remain five or six decades of human life relatively 
untouched. At least four recent investigations 
merit our attention. They were initiated by 
Terman, Thorndike, Walter Miles and Charlotte 
Biihler respectively. It is significant that each had 
already made outstanding contributions in child 
psychology, and each research was furthered by a 
grant, so that a band of experts were able to col- 
laborate and produce results which would be quite 
unattainable by a single investigator who had to 
meet the charges out of his own pocket. 

In 1926 there appeared the second volume of 
Terman’s “Genetic Studies of Genius”. It is 
entitled “The Early Mental Traits of Three Hundred 
Geniuses”, and the investigations were carried out 
by Dr. Catherine M. Cox (now Mrs. Walter R. 
Miles) under the direction of Terman. It was con- 
cluded that youths who achieve eminence have, iu 
general, a heredity above the average and superior 
advantages in early environment : they are 
characterised not only by high intellectual traits, 
but also by persistence of motive and effort, con- 
fidence in their abilities, and great strength or 
force of character. 

Thorndike’s “Adult Learning” appeared in 1928. 
His purpose was to study the changes in the 
amount and changes in the nature of ability to 
learn from about age fifteen to about age forty-five, 
and especially from age twenty-five to age forty- 
five. Some of the conclusions may be briefly 
summarised : 

(1) The differences in rate of learning between 
old and young are small in comparison with the 
differences within either group, and when factors 
other than age are equalised the infiuenee of 
age approaches zero. 

(2) Adults learn much less than they might, 
partly because they under-estimate their power of 
learning, and partly because of unpleasant atten- 
tion and comment. It is disuse and lack of practice 
and not inner degeneration which is Hkely to affect 
learning. 
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(3) Ability to learn a systematic logical 
lan^age, Esperanto, rises from 8 to 16 years and 
probably to 20 : it is then stationary to 25 or 
later and then drops very, very slowly to 35 and 

4 ro 7 kter“°''^ 

or 100 or 500 hours 
I study of a modern language by a group of any 
rnfrom 20 to 40 ,rill to tL L g 2 

0 !,“ *7"5.‘y^ * “ “ 12- The lots 

MO m flat contradiction to the doctrine that child- 

W IS the period for easiest learning to read, 

, ’ “ understand the hearing of a language. 

shLr approximation to 

mrj unaided by past learning shows 

mcheated by the expenments taken as a whole 

havrto commonly 

have to learn shows, however, considerably less. 

( ) The curve of ability to learn from 22 to 42 
IS a very slow decline, and this decline is no greater 
for inferior mtelhgence than for superior. ^ 
Thorndike studied all sorts of learning and in 
^eh ease analysed the curve of ability to\arn in 
S^ toS c realises that a curve 

vL he 1 tr? unattainable 
£s thin w fi that nobod; 

Lm ' rr restrj 

a behef that anything because of 

“If he fJf ^ he able to learn it 

If he fails in learning it, inability due directly to 

reason will commonly be one or more of these 
He lacks and always has lacked the canacitv tn 
earn that particular thing His deXe t. T ^ ? 

IS not strong enouvh to / 1- “ ® * rt 

attention to T P"«P®^ 

l»™ „me faa»enL” “* ””” *8* “y 

iX^'Sn TSZrZr*‘T’^ 

education, and it is intoresting to ™ owLlf?‘ 

“fr » 

are by nature rather duU^ ^ W}i« +*’ vT 

wits, provided tlieir 4- ^ ^ ^‘©tain their 

-d this happens 

lUustrious and who have held Mvt oT 
in a life of p:ivacy and repose.” 

of aSiSgtot^" oouceming the relation 
ruing to age, we may pass on to eon- 
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sider some of the most important human abilitio 

" ‘bef «l*;io» to age. and notowoX in toS 

respect are the Stanford Later Maturitv'^PnKr^ 
tions, which have appeared from 193 f on^ 
unde, the diteotion of ftof. Wnltor R M™2 

which were aided by a grant from tliA r‘o ^ ' • 

Corporation. A refereiieo to some of these -ibS^ 
IS now necessary. ® ‘loilities 


Sensory and Motor Abilities 

The importance of abilities such as reaction 
speed and co-ordination of movements in 
various hidustrics and sports sSSv H® 
mention. Motor skills are so varied I f 
to be studied by itself, and although .some e'videme 
for ^oup factors in this field has been obt-^mlT 
yet m the main it is the specificity of e.ych abilitv 
whtch „ st^g t end this is not surpXgtS 
_ - considered that some demand eoiisiflerahlc 
visual acuity, others visual attentinn +i ^ 
muscular power, others neuro-miiscular spccd'rf 
reaction, and so forth. ^ 

ftobably visual acuity is at, it.s ma.ximum in the 
tlfis deterioration^lav beL^Tlnil- ^^ll 

lEiSS 

Si". .to'teSScr,'s,Xi “X"® 

the old and also in tomX tlid 

“X ‘bout ;,toi:XyXh"xs 

XtS?"" *'■» 'be ..■bieci'ivrd™ 

Intellectual Abilities 

Under this heading mav nr^v-t; i i i 

■nmoty. toanipnlati™ S X of 

areas, mterT)rete,4,-„„„ n , ' and oi spa.ee 

and all the so-called hi ff! in verbal form 

deterioration due to ‘lo-A £ 1 ^ <igaiii the 

The differences betxi f 

ages are often Quite ut the older 

are probably at\ast as weVhtv S'"* 

-mg for an individm I’« at-4- account- 

found that 

tmipate in schemes of aduh ^Z 5 P"""' 

tabled at a high level * ®‘Iucation are main- 
years. ® span of adult 
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Miles also points out tliat when speed is the 
stressed element in an intelligence test for adults, 
then the decrement due to age is greater than it 
is when power in unlimited time is stressed. The 
fact that intelligence tests are usually standardised 
for children also points to the need of further 
research when dealing with adults. 

Interests 

Here we turn to one of the Stanford Later 
Maturity Publications — ^namely, ''Change of In- 
terests with Age’’, by Prof. Edward K. Strong. It 
is based on examination of more than two thousand 
men between the ages of twenty and sixty years 
representing eight occupations. The following 
quotation gives the author’s point of view : 'Tf 
Vocational interest’ is defined as 'the occupation 
an individual likes best now’, then the conclusion 
must be reached that vocational interests are very 
unstable. There are ample data to prove that boys 
and girls and also older persons change their 'first 
choices’ very frequently, and in most cases without 
apparent rhyme or reason. But if 'vocational 
interest’ is defined as 'the sum total of all interests 
that bear in any way upon an occupational career’, 
then we find surprising stability, certainly among 
adults, and, as far as we have been able to judge, 
also among young men of college age and pre- 
sumably among still younger people.” 

That is to say, just as we do not probe an 
mdividuaFs intelligence by one test but by as 
many as we can afford time for, so it should be 
with interest. 

The slight differences found between men of 
twenty-fi-ve and fifty-five years of age seem to 
indicate that interests are not particularly affected 
by years of activity in a given occupation, and 
that therefore interests are responsible for choice 
of occupation rather than a resultant of it. 

Older men are no more catholic in their interests 
than younger men, but their likes and dislikes are 
not identical with those of younger men. Thus 
the older men are not so interested in situations 
involving physical hazards, or in anything which 
interferes with estabhshed , habits. This factor 
appears to be of great significance for both employer 
and employee. Many an employer is unsuccessful 
not so much for lack of abilities, but owing to a 
disinclination to introduce a change, and the old 
employee often becomes unemployed .not ’on 
account of inability, but because he has no desire 
to change Ms methods when changes are deemed 
essential by the management. 

I now turn to the extraordinarily interesting 
book of Prof. Charlotte Biihler, "Der Menschliehe 
Lebenslauf als Psychologisches Problem”, • which 
was published in 1933. The course of man’s Mfe is 


studied by the aid of two hundred pubhslied 
biographies of poets, writers, inventors, men of 
science, statesmen, musicians, ^ painters, theolo- 
gians, business men, financiers, actors, singers, 
sportsmen and philosophers. For comparison, 
fifty life-histories were obtained from the Old 
People’s Homes in Vienna. 

Life is regarded from several aspects : , as a 
biological phenomenon, as a series of events and 
experiences, and from the point of view of work 
produced. Its normal structure — ascent, culmina- 
tion and decline — ^is discussed. It is impossible 
to do justice to tMs pioneer study in a brief sketch, 
and I will only single out what appears to be the 
importance of age in athletic records. Here, then, 
Prof. Biihler has at hand the severe tests of the 
athletic field as substitutes for psychological tests 
in order to ascertain when various motor abilities 
are at their maxima in the case of the best athletes. 
On analysing the best lists for the year 1930 the 
following were the results: 


Tnd/ividtial SpoHs 

Age. 


Group Sports 

Age. 

Sprint run 

23-5 

A. 

Boxing 

. 21 'O 

Long jump 

23*5 


Wrestling 

. 22 '3 

Throwing the javelin . 

24*2 


Football . 

. 23-8 

Medium run 

24-3 

B. 

Jiu-jitsu . 

. 26*0 

Hurdles 

24-5 


Hockey . 

. 26-4 

High jump . 

Pole vault . 

Putting the weight 

24- 8 

25- 4 
25*4 


Tenuis 

. 28 ‘5 

Long run . 

25 ■(} 

C, 

Polo j 


Rowing 

Throwing the discus 
Weight lifting 

Tlirowing the hammer . 

26*5 
26 -9 
30*5 
31-0 


Riding f 

Trotting J 

up to 50 


It is characteristic of Group A that the activities 
demand a maximum expenditure of energy per 
second. Economy of effort plays no part here. 
In Group B there is demanded economy of effort 
and a proper distribution of it. As for Group (7, 
in addition to the greatest economy of effort, 
enormous demands are made on technique which 
only comes after long experience. 

As two typically British sports are not included 
in the table — namely, cricket and golf — have 
attempted to get corresponding figures for bats- 
men, bowlers and golfers. Taking the season of 
1934, the names of eighty -three batsmen who 
exceeded a thousand runs in first-class cricket 
appear. The median age is 30 years (the quartiles 
being 27 and 33 and the extremes 19 and 47). 
Then the bowling averages were analysed. The 
median age is again 30 years (the quartiles being 
26 and 34 and the extremes 20 and 50). 

Taking the names of the forty golfers who headed 
the Open Championship list in 1934, the median 
age is about 35 years (the quartiles being 29 and 
39 and the extremes 24 and 45). 

Taking a still Mgher .standard, it appears that 
batsmen who have exceeded three thousand runs 
in a season show a median age of 34*5 years (the 
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quartiles being 30 and 30 and the extremes 27 and 
44): ^ ^ ' 

In golf, tlie thirty-seven open champions since 
1894 show a median age of 31 years (the quartiles 
being 28 and 37 and the extremes 23 and 44). 

Theobetical Implications 

A most important development in modern 
psychology is the search for innate, basic, unitary 
traits* of personality. There is accumulative 
evidence in favour of the existence of a number of 
unitary traits or factors, and it has been found 
convenient to denote them provisionally by letters 
of the alphabet, analogous to a practice of physics 
and other sciences. This does not in the least 
imply that their functional interpretation is 
necessarily less clear than that of concepts such as 
introversion and the like. It is true that poly- 
syllabic words have sometimes only to undergo a 
very cursory censorship, but this practice leads to 
abuses of the language mechanism which may 
retard individual cerebral evolution. Besides, the 
less popular use of letters to denote new concepts 
is not likely to proceed indefinitely, if only for the 
fact that the introduction of such a letter is 
preceded by many thousand hours of laborious 
work. 

Closely connected with the study of traits is the 
difficult question of the effectiveness of past 


experiences. Spearman^s researches show that, 
retentivity is independent of f, and there is 
evidence that the old tend to deteriorate in tests 
of immediate memory. How far is the balance 
redressed when the extent and variety of .all their 
previous experiences as well as them integration 
is taken into account ? It is scarcely necessary to 
illustrate the dire effects of lack of experience. 
Thus the brilliant young debater is often pulverised 
by one who is dull but elderly. My second example 
is a very intelligent person who has been totally 
blind from birth, I found that the subject had no 
idea at all of the size of the sun as it appeared in 
the sky. The subject imagined that most stars 
had five points, but that some had six or even 
eight, and that a rainbow had the shape of a tied 
how, and so forth. Manifestly all knowing, even 
in the case of the gifted, must start from experienc- 
ing. 

Now that the method of factorial analysis is. 
becoming increas.mgly effectiv'e, not only in the 
case of cognitive abilities, but also with regard to 
personality in all its aspects, it becomes necessary 
to study age as , one of the '])rimordial potencies’ 
more systematically, not only during childhood, 
and adolescence, hut also throughout the life-span. 
This will determine the relative importance of the 
various traits at different , stages of life, and in 
turn will lead to a fuller psychological interpreta- 
tion of the unitary traits themselves. 


Recent Advances in Seismology* 


By Dr. F. J. W. Whipple^ Kew Observatory, Richmond, Surrey 


SEISMOLOGY, the science of earthquakes, is 
^ primarily concerned with such questions as 
where, how and why earthquakes occur, but it is 
also concerned with the question how the waves 
generated by earthquakes travel through the 
earth, and with the question what information as 
to the constitution of the earth can be deduced 
from the behaviour of the waves. Living in a 
country which is seldom troubled by earthquakes, 
hut a country in which the waves from distant 
earthquakes can be studied, we have a more direct 
interest in questions of the latter types. This 
interest has been fostered by the British Associa- 
tion, which has facilitated the discussion and 
collection of the records from observatories in all 
parts of the world. This is an enterprise of which 
we may well be proud. 

* Paper read before Section A of the British Association at Norwich 
on September 9, opening a discussion on recent advances in seismology. 


John Milne, who was a great pioneer, organised 
the collection of observations. He used to pii})lish 
lists of the readings of the seismograms at as many 
observatories as possible. On the death of Milne, 
Prof. H. H. Turner, who was already chairman of 
the B.A. committee, accepted responsibility for 
the work, which he transferred to the University 
Observatory, Oxford, and soon began the publi- 
cation of the observations in a more convenient 
form, dealing with each earthquake separately. 
This arrangement was continued when Turner 
became president of the Seismological Section of 
the International Union for Geodesy and Geo- 
physics. The collections of observations are now 
known as the International Seismological Sum- 
mary. As the number and efficiency .of seismo- 
logical stations has increased, so the I.S.S. has 
grown. . The Summary for 1930 is a substantial 
volume of 426 pages. Since Turner’s death in 


783 


NATURE 


November 16, 1935 

1930, the work has been carried on most loyally 
and efficiently by Mr. Hughes and Miss Bellamy. 
Seismologists are under a great debt of gratitude 
to them, and to Prof, H. H. Plaskett who has given 
facilities for the continuation of the work. 

The I. S.S. provides a wealth of material for 
research. One of the objects which Turner had at 
heart was the preparation of more reliable tables 
of the travel times of earthquakes. This task was 
eventually undertaken by Dr. H. Jeffreys, whose 
revised tables for the times of P and S waves were 
published in 1932. Jeffreys regarded this work as 
a preliminary to a closer examination of the 
material, and with the help of Mr. K. E. Bullen he 
discussed the records of 61 earthquakes. Tor each 
the epicentre was redetermined and a close 
examination of the material of the I.S.S. was 
made to discover the reflected waves of different 
types. 

The results of this heavy investigation were 
presented by Jeffreys at the Lisbon meeting of 
the I.S.A. two years ago, and have now been 
published. It was not to be expected that there 
would be anything very exciting in the results. 
Perhaps that is the strongest reason for admiring 
the enterprise of Jeffreys and Bullen. The most 
striking development is the confirmation of an 
irregularity in the run of the times of transmission 
of the waves of compression and distortion. This 
irregularity, which occurs at ranges of about 20°, 
had previously been studied by Miss Lehmann of 
Copenhagen and probably signifies that there is a 
discontinuity in the nature of the rocks at a depth 
of about 400 km. 

An interesting development was the calculation 
by an indirect method of the time required for 
shearing waves to travel to the core and back. An 
8 wave which reaches the core is resolved into a 
reflected wave, known as ScS, and a transmitted 
K wave. When a K wave reaches the boundary of 
the core again, some of the energy passes out as 
an 8 wave and some is reflected to pass out 
further on. Thus SKS and 8KKS are produced. 
It is clear that the time of transmission of the 
SKS is the mean between the times for the ScS 
and SKKS waves. Thus the time for 8c8 waves 
where they are not readily observed could be 
calculated. It should be mentioned that Dr. 
Jeffreys has recently revised this ScS table, using 
records for . deep focus earthquakes. 

The Jeffreys and Bullen tables are now being 
used as the standard of reference of .the I.S.S. so 
that they will be the starting point for the investi- 
gations of such questions as the possible departure 
of the earth from spherical symmetry. 

The most spectacular of recent advances in 
seismology is in our knowledge of earthquakes 
with deep foci. Turner was led to the discovery of 


such earthquakes by finding that the ordinary 
tables of transmission times, which were reason- 
ably satisfactory for ordinary earthquakes, were 
not applicable in certain cases. He was led to 
attribute the abnormality to the depth of foci, 
which might in some biases be so great as 9 per 
cent of the earth’s radius, or 500 km: Similar 
conclusions were reached by Wadati in Japan, 
and the theory was conffimed by the close 
analysis of world-wide records by Scrase and 
Stechschulte. 

That the great majority of the earthquakes were 
to be found round the Pacific was noticed by 



Fig. 1. Deep-focus earthquake zones and yoicanoes. 

# Deep earthquakes which occurred during 1927-33 ; * Volcanoes 

which have been in eruption since 1867, From Geophysical Magazine 
(Tokyo), 8, No. 2 ; 1934. 

Turner. Japanese seismologists have mapped the 
foci near their own country with striking results. 
There is a remarkably orderly arrangement. Not 
only are the foci to be found on two belts meeting 
at right angles on the continental side of the sea 
of Japan, hut also the depths are systematically 
arranged, the greatest on the outside of the angle 
formed by the belts. 

In Fig. 1, which is due to H. Honda, the posi- 
tions of the zones in which deep-focus earthquakes 
occur are shown, together, with the positions of 
such volcanoes as have been in eruption since 
1867. Fig. 2 is reproduced from a paper by K. 
Wadati. In this diagram the two principal zones 
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Fig. 2. Lines of equal focal depth for deep-focus earthquakes. 

# Deep-focus earthquakes ; O shallow-focus earthquakes ; O, foci not 
accurately determined, From Geophysical Magazine (Tokyo), 8, Nos. 
3, 4 ; 1985. . 

depth. The innermost of these lines indicates the 
position of foci with depths of 100 km., the outer- 


most of the main series of lines indicates a depth 
of 400 km. The way in which the foci of ordinan^ 
earthquakes cluster on the east of Japan is also" 
illustrated in this diagram. 

; The directions of the impulsive movements in 
deep-focus earthquakes 'mtli their foci near to 
the region where the main belt crosses Japan have 
been studied fey Honda, He finds that at places 
to the north-east of the belt the ground moves 
downwards and towards the belt. At places to 
the south-west the iiioveiiieiit is upwards and 
away from the belt. Thus it appears likely that 
huge faults extending to a depth of about 400 km. 
or more can exist in the earth^s crust and that 
deep foci are on such faults. Volcanoes, live and 
extinct, are found above the line where the fault 
is at a depth of 100 km., whilst ordinary earth- 
quakes with shallow focus occur near where the 
fault approaches the surface. 

It has been suggested that, tiie liigli frequency 
of earthquakes round the Paciiic is due to the fact 
that the crust of the earth below an ocean cools 
more rapidly than the crust over tlie continents, 
where the radioactivity of the granite provides a 
source of heat. 

In various stiidies of the times of transmission 
of seismic waves it has been found that tlie thick- 
ness of the continentar granite is about 15 km. 
Thus the occurrence of deep-focus eiirthqimkes 
implies that the strains in the crust lead to frac- 
tures at depths of the order twenty times the 
probable thickness of the graiiit'e. Can it be that, 
the influence of a mere skin extends to such a 
depth ? ,, These foci are also for below tlie level at 
which isostatic compensation has been, supposed 
hitherto to be operative. It is dear that they, 
must be taken into account in all speeiilation,s 
as to the history of the globe. 


Obituary 


Prof* Henry Fairfield Osborn, For.Mem.R.S. 

P ROF. HENRY FAIRFIELD OSBORN, who 
died at his home, Castle Rock, Garrison-on- 
Hiidson, N.Y., on November 6, 1935, was one of the 
foremost pateontologists of the United States, and 
.made great contributions to our knowledge of fossil 
mammals and reptiles. He was born on August 8, 
1857, at Fairfield, Coimectieut, and began his scien- 
tific education in 1873 at Princeton College (after- 
wards University), where he was influenced especially 
by President James McCosh, the psychologist, and 
Prof. Arnold Guyot, the geologist. After graduating 
in 1877, he studied human anatomy and histology 
under Prof. William H. Welch, in New York ; and 
in 1879-80 he followed brief courses in embryology 


under F, M. Balfour at Ournljriilgo, ami in com- 
parative anatomy under Huxley in London. 
then returned to Princeton with a biological fi-diow- 
ship, and in 1881 he was appointed assistant professor 
of natural science. In 1883 he wns promoted to the 
professorship of comparative anatomy at Priiie.otoii, 
where he .remained until 1891. 

While Osborn was a student at Princeton, great 
interest was being aroused by the discoveries of 
numerous strange extinct mammals and reptiles by 
Cope and. Marsh in the rocks of the 'we>stern X’^nited 
.States. At the end of his course, therefore, in 1877, 
he and his fellow-studeiits, W. B. Scott and F. Speir, 
decided to undertake a summer trip to Wyoniiiig in 
search of similar fossils, and they brought back a 
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small collection of early Tertiary mammalian re- 
mains, on wMch they published a report. In the 
following year they went again to Wyoming and 
Colorado to continue their collecting, and in sub- 
sequent years one or other of them paid repeated 
visits to the west for similar field work. Princeton 
thus began to take a share in making known the 
remarkable extinct vertebrates which awaited dis- 
covery in the western country then becoming more 
readily accessible. 

These researches attracted the notice of the 
trustees of the American Museum of Natural History 
and the professors of Columbia College (afterwards 
University) in Now York. The Museum wished to 
extend its scope and make a representative collection 
of fossil vertebrates, while Columbia decided to add 
biology to the subjects to be taught. In 1891, Osborn 
was therefore invited to become curator of the 
Department of Vertebrate Palaeontology in the 
American Museum, and at the same time the first 
professor of biology (afterwards zoology) in Coliunbia 
University. He accei^ted both these appointments, 
and held them with brilliant success imtil 1910, when 
he had thoroughly organised them and had trained 
a staff to continue his work. Having ample private 
means, he then retired to devote himself entirely to 
palajontological research and to the administration 
of the Museum. Meanwhile, he was nominated re- 
search professor of zoology in the University, and he 
continued to be assistant to the president of the 
Museum. In 1901 he was elected a trustee and vice- 
president of the Museum, and eventually from 1908 
until 1933 he served as president. At the same time, 
from 1900 onwards, Osborn was vertebrate palaeonto- 
logist to the U.S, Geological Survey, and for four 
years (1900-4) he also held the same office in the 
Geological Survey of Canada. In 1906 he was 
nominated secretary of the Smithsonian Institution, 
Washington, but he decided to remain at New York. 

The earlier collectors of fossils in the west had been 
handicapped by the frequent presence of hostile 
Indians, who had made detailed geological surveying 
impossible. When Osborn began his work at the 
American Museum, conditions were improving, and 
he took advantage of this circumstance to arrange 
that collectors in future should devote as much time 
as necessary to determining the succession of the 
rocks in which the various fossils occurred. Year 
after year he sent out his trained assistants to collect 
in this way, and he frequently accompanied them 
with help and encouragement. He and his wealthy 
friends provided adequate funds for the explorations, 
and thus was accumulated in the American Museum 
a unique series of fossil vertebrates of which the 
relative ages were definitely known. Most of these 
fossils were mammalian remains from the Tertiary 
formations, and as soon as the most important of 
them had been examined and described by himself 
and his colleagues, Osborn greatly facilitated research 
by publishing his “Correlation between Tertiary 
Mammal Horizons of Europe and America” (1900). 
The American Museum then began to take an active 
interest in the discovery of fossil vertebrates in other 
parts of the world. In 1898 it had already shared in 


the Princeton University’s third expedition to 
Patagonia. In 1906-7, Osborn himself aecompanied 
a party in the Payum, Egypt. In 1922 he visited 
central Asia, where American Museum expeditions 
under Dr. Hoy Chapman Andrews had already mad© 
important collections of new fossil vertebrates. In 
1923 another expedition under Dr. Bamum Brown 
collected fossil mammals in India. Osborn had, 
indeed, wisely decided that our knowledge of extinct 
faunas could best be advanced by direct comparison 
of the fossils of one part of the world with those of 
another, and that American paleontology must not 
be isolated. 

While occupied with the planning and direction of 
the collecting expeditions and the preparation of the 
fossils in the Museum, Osborn and his staff published 
a long series of valuable papers on various parts of 
the collection and on the rocks in which they were 
found. He also contemplated the publication of 
several exhaustive memoirs on groups which were 
specially well represented in America, but he was 
only able to complete one on the Equid^e or horses 
(1918) and one on the Titanotheres (1929), Others on 
the Elephants and the Sauropodous Dinosaurs were 
left in a forward state of preparation. The published 
memoirs are noteworthy for their beautiful illustra- 
tions and their wealth of valuable facts ; but their 
composite authorship and their peculiar style of 
composition make them sometimes unsatisfactory 
for reference. 

Osborn also found time to write several books 
which have contributed to the advance of vertebrate 
palaeontology or spread an interest in the subject. 
His early work “From the Greeks to Darwin” (1894) 
has often been reprinted, and it was eventually 
issued in a revised edition. His “Evolution of 
Mammalian Molar Teeth” (1907) and “The Age of 
Mammals” (1910) are technical works of reference. 
His “Men of the Old Stone Age” (1915) and “Man 
rises to Parnassus” (1927) are popular works which 
have had a very wide circulation. His “Origin and 
Evolution of Life” (1916-17) is semi-popular. His 
volumes on “Impressions of Great Naturalists” (1924) 
and on “Cope : Master Naturalist” (1931) contain 
many interesting personal reminiscences. 

Osborn’s genial personality and cahn sound judge- 
ment led to his being appealed to for help in many 
undertakings beyond his chosen sphere. He took a 
prominent part, for example, in the foundation of 
the New York Zoological Society and the planning 
of its Zoological Park, and he was president of the 
organisation from 1909 until 1923. He was also well 
known and much esteemed in England, where he 
received many tokens of appreciation. He was an 
honorary D.Sc. of Oxford and Sc.D. of Cambridge. 
He was a foreign member of the Royal Society, and 
of the Limiean, Geological and Zoological Societies 
of London ; and an honorary member of the Royal 
Society of Edinburgh and the Royal Irish Academy, 
He received the Darwin Medal from the Royal 
Society in 1918, and the Wollaston Medal from the 
Geological Society of London in 1926. The, death of 
an old friend and colleague is indeed widely mourned. 

A. S. W. 
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Henry Fairfield Osborn and the, American Museum 
Pbof. H. Faibeielb Osbobk, an obituary of whom 
appears on p. 784 of this issue of NTatube, was a 
figure in certain respects unique in American science. 
In virtue of his great possessions, he belonged to a 
class more frequently encountered in business than 
in academic circles in the United States, and his 
personal connexions played no small part in aiding 
him to raise the American Museum of Natural His- 
tory, of which he was honorary life president at the 
time of his death, to the commanding position in the 
scientific world which it now holds. Under his con- 
trolling influence, its scientific achievement, equally 
remarkable in range and variety, was no less notable 
than its growth and its efficiency in material equip- 
ment ; while graded series of publications, ranging 
from popular expositions to detailed monographic 
studies, and from ephemeral announcements of recent 
discovery to the considered conclusions of prolonged 
research, became a regular and highly valued feature 
in the organisation of the Museum, placing the latest 
developments of its work at the disposal of laymen 
and the scientific world alike. One of the greatest 
achievements of the Museum under his regime, and 
certainly the most • spectacular, was the organisa- 
tion of the great scientific expedition to Mongolia, 
It was unfortunate that after some years of work, 
which had produced results of the greatest importance 
to science in palaeontology, geology, archaeology, and 
the other branches of research for which provision 
had been made, clash with Chinese authority should 
have brought the expedition to a close at a moment 
when Osborn was about to build up an organisation 
in China, which promised to emulate within its limits 
the achievement of the parent institution in New 
York. ■ 

Chromosome Behaviour and Protein Pattern 

It is announced in the Oxford University Gazette of 
November 6, that the curators of the University Chest 
have been authorised by Congregation to receive from 
the Rockefeller Foundation a grant of £600 a year 
for five years for the purposes of research in the 
application of mathematical analysis to biological 
problems, to be conducted by Dr. Dorothy Wrinch. 
Apparently this grant is to enable Dr. Wrinch to 
continue and develop her researches into relation- 
ships between chromosomes and protein aggregates 
which have been the subject of several notable con- 
tributions, three of which appeared in Nature 
during the past year (134, 978 ; 135, 788 ; 136, 68). 
She graduated at Cambridge in 1916 and was a 
wrangler in the Mathematical Tripos. Since then she 
has had a distinguished career in teaching and 
research, having been successively lecturer in the 
Department of Pure Mathematics, University College, 
London ; Yarrow scientific research fellow and 
Rertha Ayrton fellow of Girton College, Cambridge ; 


and lecturer in mathematics and Siisetto Taylor 
fellow of Lady Margaret Hall, Oxford. While holding 
the two last-named fellowships in 1931-34 she spent 
part of the time at the Universities of Vienna, Paris, 
and Prague. So long ago as 1921, Dr. Wrinch con- 
tributed a paper to Nature, with Dr. Harold Jeffreys, 
on “The Relation of Geometry to Einstein's Theory 
of Gravitation’’ ; and among many other subjects of 
wide interest with which she has dealt in papers to, , 
scientific societies are the theory of probability, 
principles of scientific inquiry, relations of science and 
philosophy, and boundary problems of mathematical 
physics. Her recent wmrk on the structure and 
behaviour of chromosomes in relation to protein 
aggregates is a new field of mqiiiry from wffiicli 
further results of high importance may be con- 
fidently anticipated. 

The King of the Belgians 

At the genera! mooting of the Linni.nm Society of 
London held on Novombor 7, His ]\fiijo.siy The King 
of the Belgians was unaninioiisly elected an honorary 
member of the Society. 11 is AFajosty is known to 
take a keen interest in natural history. Wiitm Crown 
Prince, he made a voyage to thi'^ Dutdi East Indies 
in 1928-29, one result of which was a very important 
collection of specimens for tho Royal Aliisoiim of 
Natural History in Brussels. Ho has also taken an 
active mterest in, the preservation of tlit^ fauna of 
Africa by the establishment of Nature reserves. The 
great Parc National Albert in the Belgian Congo, the 
area of which has recently been greatly extended, 
owes much to His Alajesty’s patronage and influence, 
and constitutes one of the most important experi- 
ments ever made in the conservation of wild Nal'iire, , 

American Stratosphere Balioo,!! Explorer II 

A HOTxVBLE achievement falls to tlio credit of 
Capts. A. W. Stevens and Earl A. Aiidc-rson of tho 
U.S. Army Air Corps, who, a{*.<:‘.oniing to reports 
in the daily Press, have .successfully ]>iIotei,l their 
stratosphere balloon up to tho n‘cord height of 
74,000 feet. The previous record was luld by ilio iil- 
fated Russian balloon Osoaviakhini vliieh j'lrobably 
reached a height of 72,000 feet on January 30, 1934. 
After the first set-back of last July, wlioii the top 
of Explorer II burst and released 376,000 cubic feet of 
helium, another occurred on Monday, November 11, 
when a 20-ft. rent in .the envelope, produced during 
its inflation, had to be repaired at the last moment. 
The ascent ■was .made at 7 a.m. from a po.iiit eleven 
miles west of Rapid City, and a safe landing, was 
made in the evening at White Lake, South Dakota. 
Capt. Stevens reported; by wireless that at his 
maximum height the external temperatiiro was 
-55° C., the cosmic ray intensity 150 times that at 
•the earth’s surface,, and that the sky had become a 
jet black awning. 
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Imperial Airways New Programme ■ 

Speaking at the annual meeting of Imperial Air- 
ways, Sir Eric Geddes outlined the possibilities of, at 
least experimental, passenger- and mail-carrying 
operations across the North Atlantic next summer. 
A ‘Mayo’ composite aircraft in which a large sea- 
plane, with good ‘get off’ characteristics, carries a 
smaller long-distance machine upon its back, releasing 
it at a suitable height, and also a large flying boat 
of more normal design are under construction, both 
of them having sufficient range to fly the Atlantic 
with adequate reserve. The westward journey will 
probably be London, Azores, Bermuda, New York, 
the latter stage being operated in conjunction with 
Pan-American Airways. Eastwards the direct line 
New York, Port Botwood (Newfoundland), Cork or 
Bantry Bay (Ireland), London has been surveyed, 
although the intermediate stations in Canada and 
Ireland are not yet definitely settled. The longer 
route outwards is necessary as stops are needed for 
refuelling. The prevailing west to east winds make 
it impossible to fly the more direct route, without 
landing between Ireland and Newfoundland, with 
sufficient fuel and still to have an economic load- 
carrying capacity. On the return journey, this follow- 
ing wind not only reduces the air mileage but also 
increases the relative speed. 

The distance from Newfoundland to Ireland is 
about 1,900 miles, and a flying boat with only a 
little more nominal air endurance will actually have 
a considerable reserve, owing to the almost constant 
following wind. There are also envisaged extensions 
to this route across Canada to Vancouver, Khartoum 
to Nigeria from the England-South Africa route, 
and Hong-Kong to Penang from the main Australian 
route. Sir Erie sti*essed the fact that there is a great 
difference between speeds technically possible and 
those commercially practicable, and stated that there 
is a greater demand for a reduction in fares than 
for an increase in speed. Nevertheless, the new air- 
craft on order will give substantial increases in sjDoed 
next summer, subject to ground organisation being 
provided of a suitable standard. For example, it is 
expected to reach Australia m seven days. South 
Africa in four days and India in three, with normal 
schedule working. 

Rebuilding Birkbeck College 

In the murky atmosphere of a Strand tavern on a 
dreary December evening more than a century ago, the 
germ of a great ideal first struggled into existence. 
George Birkbeck, who presided on the occasion, vas 
a man of vision, but it is to be doubted whether 
even he had more than a glimmering of what the 
future held for his latest child. Since that night — 
the gathering of a couple of thousand working men 
did not disperse until Z a.m. — Birkbeck College has 
become an integral part of the body scientific. The 
appeal launched at the Mansion House on Nov- 
ember 7 for funds for rebuilding Birkbeck College 
is of the : highest importance not only to ■ the 
College alumni but also to scientific workers 


throughout Great Britain. The Lord Mayor (Sir 
Stephen Killick), an old student of the College, pre- 
sided, supported by the Duke of York, president of 
the College, accompanied by the Duchess, the Arch- 
bishop of Canterbury, the Vice-ChanceUor of the 
University of London (Dr. Eason) and the ehairman 
of the Governing Body (Mr. W. L. Hiebens). Owing 
to the general election, Mr. Ramsay MacDonald, 
another old student, was unable to attend, but wrote 
a letter strongly supporting the appeal. 

The Lord Mayor said the present buildings of 
Birkbeck College are inadequate, and that the 
University of London has offered a position for 
a new building on the Bloomsbury site. Generous 
grants towards the rebuilding fund have been 
offered by the University, the London County 
Council and the City Corporation. About half of the 
£250,000 required has been promised. The Vice- 
Chancellor contributed interesting information about 
the work of the College, referring particularly to its 
200 post-graduate research workers and to Prof. 
P. M. S. Blackett’s research work on cosmic rays, to 
which £1,150 has been contributed from the Mond 
Fund of the Royal Society. As the Archbishop of 
Canterbury pointed out, the movement to bring the 
worker to the university rather than the reverse 
process is an ideal to which the energies of ah should 
be directed. The academic record of Birkbeck staff 
is high, and an increasing volume of significant 
research is being prosecuted under their direction ; 
research which, in the words of Mr. Ramsay 
MacDonald, is fraught with possibilities of the highest 
importance to our great industrial centres. The 
appeal merits a speedy and generous response. Let 
him who hath give ; and let him who hath not, 
proclaim the worthiness of a common cause. 

School and Museum in London Education 

In order to take fuller advantage of the exceptional 
opportimities afforded by the museums of London of 
adding background to the curriculum of the schools, 
the London County Council decided early in the 
current year to add to the staff of its inspectorate an 
officer who would serve as a liaison between museum 
and school. School visits to the museums have long 
figured in the time-table ; but it had become evident 
that some organisation of objective was necessary to 
secure the full return for the time which these visits 
demand. The resolution of the Council has been 
given effect by the appointment of Dr. Louis W. G. 
Malcolm to the post ; and arrangements have been 
made already under his supervision for an extension 
of the system of school visits and lectures in the 
museums to cover a wide field of subjects of topical 
and educational interest. In the Imperial Institiite, 
for example, geographical films are being shown and 
lectures given on the Mediterranean, Malta, Gibraltar, 
C>q)rus and Suez, and these wili be followed by 
illustrations of the industries and occupations of ^ the 
more distant parts of the Empire. In the London 
Museum, the history of London from prehistoric to 
Stuart times is to be demonstrated. Among other 


788 


No¥EM:ber .16, 1935 


NATURE 


museums at present participat,ing in the scheme- are ■ 
the Victoria and Albert, Horniman and Geffrye 
Museums. Dr. Malcolm, who was a research scholar 
in anthropology of Christ’s College, Cambridge, and 
obtained his Ph.D. degree for a thesis on the history 
and development of medical museums, not only has 
a wide and varied experience of museum work, but 
he has also devoted much attention to the practical 
development of the museum collection as a part of 
the machinery of education. His work will be sup- 
ported by a strong and informed committee of the 
County Council. 

Research on Carcinogenic Compounds 

The thirty-fii'st Bedson Lecture was delivered by 
Prof. J. W. Cook, of the Cancer Hospital, London, to 
the Bedson Club at Armstrong College, Newcastle- 
on-Tyne, on November 8. Prof. Cook took as his 
subject “The S 3 mthesis and Biological Effects of 
Carcinogenic Hydrocarbons”, and said it has long 
been known that certain forms of skin cancer are 
due to occupational causes, such cases being pre- 
valent among workers in the coal-tar and allied 
industries, in the shale oil industry and among mule 
spinners in cotton mills. This is due to the action of 
a common constituent of coal tar, and shale and 
lubricating oil, the isolation and identification of 
which was successfully accomplished aboxit three 
years ago in the research laboratories of the Cancer 
Hospital, London. A very valuable guide in the 
difficult task of separating this substance from the 
other constituents of the mixtures was provided by 
the fact that these tars and oils having carcinogenic 
properties are all strongly fluorescent. An investi- 
gation of the nature of this fluorescence spectrum 
directed attention to the benzanthracene group of 
hydrocarbons. Many of these have been prepared 
artificially in the laboratory, and some have been 
shown capable of producing cancer in mice. The 
cancer-producing constituent of coal tar, etc., benz- 
pyrene, belongs to this group. More recently, it has 
been found possible to bring about the artificial 
conversion of substances normally present in the 
human body, namely, cholic and deoxy cholic acids, 
into a hydrocarbon of the benzanthracene type, 
methylcholanthrene, and this was found to be more 
powerfully cancer-producing than any other substance 
yet investigated. The chemical changes by which it 
was obtained are of the type which are well known 
to occur in the body, and it may be that cancer in 
man is due to some such substance as a bile acid 
undergoing decomposition in an abnormal manner, 
with conversion into cancer-producing substances. 

Chemistry in the Universities and Schools 

“The Teaching of Chemistry” was the subject 
chosen by Prof. Arthur Smithells, director of the 
Salters’ Institute of Industrial Chemistry, for his 
Harrison Memorial Lecture to the Pharmaceutical 
Society on November 12. The chief difficulty of the 
university professor of chemistry lies in dealing with a 
subject in which the advance has been of unparalleled 
rapidity and, most recently, in changes on the 


theoretical side which have not only Icm! to t ho acquisi- 
tion of tracts of now kiiowleclgtu hut also have 
affected science at ‘its very basc^. Prof. Smitlielis 
believes that these advances have placed a great 
burden on the student, and ospeeialiy on his iiwanory. 
The reduction and omeiidatioii of the cairrieiiliim 
would result in a gain far exeeiHling in iriiportaiico 
any possible loss in its range. Passing to the teaching 
of chemistry to those whose dominant interr^st is its 
application to some particular reference was 

made to students of medicine as an example'. Prof. 
Smithells himself had placed such students in a 
course apart, when' lie had stri\'en, without any 
intellectual sacri,fice, to invest tlie teaching through- 
out, with facts and illustrations eonneeted with the 
medical calling. The teaching of chemistry in schools, 
after a, period of rapid growth, became a mere small- 
scale replica in contents and form of the early 
chemical course of a university. This teaching led to 
the revolt, headed by Prof. H. E. Armstrong, who 
from then to the prc'sent day has stood as the great 
campaigner against all itiat has seeiiicKl unsound in 
chemical education, wherever it has appc*ared, but, 
above all, in its earlier stages. I’he influcmco everted 
’ inevitably by the uni\ajrsit>- teachcT has licHm far 
beyond what is wa.rraiitt'd. Eelit'i’ of the crowded 
curriculum has been sought by relegating to the 
schools so much higlu.T work in science t hat th«*ro m a 
real danger existing of just that kind of o\’or-balanee 
of one kind of subjoct, as was tla? ease with classics 
when science first sought admission to t lu‘ curriculum. 

Weights and Balances in Ancient Egypt 

At the Friday evening discourse at the Royal 
■ Institution on November 8, Prof. S. R.. K. Glanvine 
discussed “Weights and Balances in Ancient Egy’pt”, 
The actual weights recovered from Ancient Egypt 
divide into eight main standards, derh^ed from a 
much larger number in very early times. ‘Wliat tve 
have go back to prehistoric times and sliow a 
gradual fusion of the standards, a, process which is 
completed by the seventh century b.c. The Inilaneo 
may bo traced from the Old Kingtleiu, with a possil>h 3 
example of a balance beam iroiii prisdyruisl ict times. 
The New Kingdom balance, which lasted at a!iy rate 
until the Ptolemaic period, was \'ory cilicient, and 
shows a greater accuracy in its design than tlio small 
Roman balance which succeeded it. There is CA^ideiico 
of a standard of exchange in ordinary transactions 
from the Old Kingdom, though wh( 3 tl-Jior this standard 
was a piece of metal, which eoiikl bo passed betwoon 
buyer and seller, is questionable at this period. The 
explanation of the lack of evidence for such mediiiiiis 
of exchange is probably in the nature of the organisa- ' 
tion of the country in earliest times as a huge estate 
owned by the king, and later as a number of big 
estates controlled by .governors and priesthoods, a 
condition which to some, extent exists to-day* These 
estates being largely self-sufficing, it was possible to 
conduct their econqmic affairs without resort to 
anything approaching currency. There is, however, 
evidence of the use in the Middle Kingdom of copper 
pieces, and of a much more frequent use in the New' 
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Kingdom of silver pieces which gave way to copper 
as the State grew poorer, the whole standard being 
backed by gold. It is difEenlt to decide how far the 
balance was used for general purposes, as its repre- 
sentation on tomb paintings is almost confined to the 
weighing of gold, silver and precious stones, either 
domestically for distribution to the metal workers 
■on private or public estates, or as a registration of 
income or taxes from within the State or of ‘tribute’ 
or prizes of war from abroad. 

Sewage Purification 

Mr. John D. Watson, in his presidential address 
delivered on November 5 to the Institution of Civil 
Engineers, dealt with the phases of public works 
wdiich have engaged his attention for more than half a 
century, and showed how the development of sanita- 
tion and improved water-supplies has brought about 
a very considerable reduction in the death-rate. He 
spoke of the Iddesleigh Commission, the reports of 
which showed that the disposal of sewage into an 
adequate volume of clean water— either salt or fresh 
— is sound and proper, not only on the grounds of 
efficiency and economy, but also on strictly scientific 
principles. As a matter of principle, purification by 
land-irrigation is sound and still fairly popular. 
Percolating filters are now popular, and while 
this method of purification has a direct relation- 
ship to the contact-bed method, it produces a more 
consistently imiform effluent, is more generally 
reliable and the operating costs are less. Although 
almost unlmown tw^enty years ago, bio -aeration or 
activated sludge is now established beyond question 
as one of the most useful methods of sewage purifica- 
tion. It has proved itself to be scientifically sound, 
and, when the plant is well designed, it is economical 
and freer from nuisance than any method yet 
discovered. Having stated the most desirable 
lines for future development and discussed several 
noteworthy schemes, Mr. Watson emphasised the 
extent of loss resulting from lack of co-operation, and 
concluded his address by pointing out that, while the 
nation owes a great deal to the Ministry of Health, 
there is still much to be done before the goal is 
reached when there will be no river -pollution. In his 
opinion, a central authority is necessary, and this 
should be the Ministry of Health rather than the 
ad hoc body suggested by the Royal Commission, 
provided that power is given to set up a research 
department wide enough to include the excellent 
work which has been done in recent years by the 
Water Pollution Research Board., 

South African Association for the Advancement of Science 

The South African Association for the Advance- 
ment of Science held its annual meeting at Paarl on 
July 1-6. On July 1, Profi M. M. Rindl, professor of 
chemistry in Grey University College, Bloemfontein, 
president of the Association, delivered an address 
entitled “A Plea for the Establishment of a National 
Research Council and for the Limitation of a National 
Research Policy in South Africa”. Replying to. 
criticisms of the Association and its policy, Prof. 


Rindl said that provision of funds for fostering 
research in the form of fellowships, scholarships and 
research grants in South Africa is not ungenerous. 
Much of this is directly attributable to the persistent 
agitation of the Association. In its early days, the 
Association and the Royal Society of South Africa 
were the only bodies providing research grants from 
their own funds. Furthermore, the annual award of 
the South Africa Medal and Grant to a prominent 
research worker in South Africa has done much to 
stimulate competition among investigators. As a 
result of the Association’s action, a national com- 
mittee of intellectual co-operation has been appointed, 
and it is hoped that the outcome will be the establish- 
ment of a National Research Council, and the in- 
auguration of a national research policy on lines 
similar to those adopted in Great Britain, the 
Dominions and in many industrialised coimtries 
oversea. Another activity of the Association has 
been to appoint a committee to collect authentic- 
data of the early history of scientific endeavour 
and industrial achievement in South Africa. With 
this end in view, the committee is approaching 
pioneers of science and industry to place on record 
their reminiscences and the history of the develop- 
ment in the industries which they founded, or with 
which they have been associated. 

At the conclusion of his address, Prof. Rindl pre- 
sented the South Africa Medal and Grant to Dr. 
Edwin Percy Phillips, and the British Association 
Medal and Grant to Miss Margaret Orford. His 
Excellency the Earl of Clarendon, Governor-General 
of the Union of South Africa, has graciously accepted 
the invitation of the Council to become the president 
of the Association for the year 1035-36, This will be 
the thirty -fourth amiiial session and will be held at 
Johamiesburg. For this year the Association is 
departing from its normal procedure of meeting in 
July, and the Johannesburg session will be held 
on October 5-10. Members attending the meeting 
thus will have opportunity of visiting the Empire 
Exhibition, which is being staged for several months 
in Johamiesburg. 

Mellon Institute of Industrial Research 

In accepting the Chemical Industry Medal for 
1935, at the meeting of the American Section of the 
Society of Chemical Industry, at the Chemists’ Club, 
New York, on November 8, Dr. Edward R. ’Weidlein, 
director of the Mellon Institute of Industrial Re- 
search, Pittsburgh, Pa., described some of the scien- 
tific investigations at the Institute. The Mellon 
Institute is an industrial experiment station, a 
training school for industrial scientific workers, a 
centre for research in pure, as well as applied, 
chemistry, and a clearing-house on specific scientific 
information for the public. Dr. Weidlein said that 
the Mellon Institute has shown about 3,600 American 
companies, either as individuals or as members of 
industrial associations, that scientific research, pro- 
perly carried out, is profitable to them. Most of the 
problems accepted for study during 1911—35 have 
been solved satisfactorily. The Institute has also 
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been' active in Btinnilating research in other labora- 
tories and in collaborating with other research 
establishments, both in the United States and abroad. 
It is best known, however, by the commercial pro- 
cesses that it has evolved (582 U.S. patents) and by 
its additions to the literature of chemistry and allied 
sciences (18 books, 122 bulletins, and 1,727 papers). 
During the past twenty -four years, the Institute has 
received more than 10,000,000 dollars from industrial 
fellowship donors to defray the cost of scientific 
investigations conducted for these companies and 
associations. Dr. Weidiein referred to no less than 
ten new industries that have come from these 
researches. In conclusion, he said that they hope to 
occupy the Institute’s new building early next year. 

Relief of Animal Suffering 

The ninth Stephen Paget Memorial Lecture of the 
Research Defence Society was delivered last Jime by 
Sir Frederick Hobday, the Principal of the Royal 
Veterinary College, who chose as his subject “The 
Relief of Animal Suffering” {The Fight against Disease, 
23, No. 3). The attacks of anti-vivisectionists are 
directed not only against research work for the relief 
of human suffering, but also against research on 
diseases of animals, so that the subject of Sir 
Frederick’s address was opportune. After some pre- 
liminary remarks on the statistics of the animal 
population of Great Britain and the diseases that 
affect them and on the training of the veterinary 
surgeon, he first mentioned the electric killer. The 
animal receives a shock of 70 volts by touching it 
on the head for a few seconds with the instrument 
connected to a source of electric supply, and it is 
claimed that the animal is thus rendered unconscious 
for 2i minutes, during which time the blood may 
be withdrawn. Remarks were then made on articles 
accidentally swallowed by animals and their treat- 
ment, and finally on glanders, mange and other 
diseases affecting animals, and their prevention and 
treatment, illustrating everyday cases brought to 
the veterinary surgeon. At the annual general meet- 
ing of the Society, which followed the lecture, the 
honorary treasurer, Sir Leonard Rogers, pointed out 
that the expenditure of the Society somewhat ex- 
ceeds its income, and additional subscriptions and 
donations would, therefore, be welcome. 

Artificial Drying of Grass and Other Fodder 

In the agricultural world, much has been heard 
recently of the high nutritive value of grass and 
fodder crops when cut at a very early stage, and also 
of the possibility of preserving these special qualities 
by artificial drying. The Committee appointed by 
the Agricultural Research Council to investigate 
these questions has now issued its report, “The 
Preservation of Grass and other Fodder Crops” 
(London ; H.M. Stationery Office. Is, net), which 
provides an up-to-date authoritative account of the 
whole subject^. After surveying the methods at 
present availab^le for hay -making, ensilage, etc., the 
committee show 3 that the artificial drying of grass 
in the usual hay stage does not promise to be a 
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paying proposition. Drying grass cot young at 
frequent intervals throughout the season, however, 
has a good prosp€)ct of economic success, particularly 
in districts of moderate or high raiiifiill on land m 
good condition. The report then gives a full accoimt 
of the methods for cutting and eoliecting young 
grass, the physical priiicq^ios of drying gi*ass, the 
special practical roqiiiromoiits of a farm drier, the 
cost of drying and the motiiocis of |irocossing and 
storage. Descriptions are also given of driers now 
on the market or those shortly to appear there, those 
suitable for farm as apart from iarge-scalo factory 
use receiving special attention. The report eonciiides 
with a bibliography for those desirous of still further 
information. 

Safety in Mines Research 

We have received from the 3Imes Department the 
thirteenth annual report of tlie Safety in I\Iines 
Research Board for the yt'ar 1934. This contains a 
large amount of interesting ant! valuable matter. The 
report proper, after a genorol introduction, deals with 
safety instructions, and then thoro is an important 
section (Part 3) on. tho progress of safety rosoarches, 
dealing with coal-dust explosions, firiH.laiiip ex- 
plosions, spontaneous combust ion of txaiJ, mining 
explosives, falls of ground, hi,iulag<\. win^ ropes and 
mine ventilation, wliilo the part dc#als hriefly 

with various health researches ri^portotl by the Health 
Advisory Coirimitteo of Mio I\flnes Dc'partnient. The 
report is followed by a iiuinbor of appendixiW which 
are of great importancio, and eoveu* work of 
the .various local eo!nmittt‘os ; it is ijitH3rf3sting to 
see that the value of protective eqii,ip,ment is becoming 
more widely recognised by the iiiine.re. 

The Colonial Institute of Holland 

We have received the annual repoi't of tho Royal 
Colonial Institute, Amsterdam (Koninklijkc^ Vereenig- 
ing .Koloniaal Instituut, Amsterdam), which has now 
been in existence for twenty -four years. It gives 
an accoimt of the activities of the Institute, its funds, 
the museum, and scientific oxpc‘diiioiis, «ihI of the 
affiliated institutes in tho Dutch Hast Indies. A 
list of the staff and of tlieir ])iibIii;atIoris is given, 
together with a summary of th(3 research wesrk carried 
out. The last-named Includes invest igaiions on 
rhinoscleroma, dengue and food-poisoning, and on the 
mosquito fauna of Hollarid, 

Meteor Observations in U.S.S.R. 

WiT.H the object of studying the acceleration of 
the velocity of a meteor, the i\ioscow branch of the 
U.S.S.R. Astro -Geodetical Society has installed a 
camera of focal ratio /2 behind a two-bladed fan, 
which interrupts the exposure on a star field nine 
times per second, at Kouteliiiio, twenty kilometres 
east of Moscow. Prints of two photographs — one of 
a meteor and another of a meteor spectrum-— 
together with a note upon meteor observations, have 
reached us from Moscowu From a typical example of 
observations collected (to be described in the Moniklg 
Notices of the Eoyal Astronomical Society by 
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Mlf . Fedynski and Stanjnkowitscli) it appears that the 
velocity decreases by 37 per cent as the meteor falls 
from 90 km. to 55 km, in height. The same group 
of observers conducts observations of meteor spectra 
with a prismatic camera ; forty -seven lines were 
recognised by M. Fedynski in a meteor of stellar 
magnitude — 3, of which the strongest were those 
of ionised ^ calcium. A third exposure, made in a 
camera distant 1*5 Ion., enables the observers to 
compute the height of the meteor at any point on its 
illuminated path. 

A Naked-Eye Sunspot 

A GBOiJP of sunspots, large enough to be seen with 
the naked eye, has been in transit across the sun’s 
disk (Nov. 3-15), in solar latitude 29° south; the 
time of central meridian passage was Nov. 9*5. The 
group, which was of ‘stream’ or ‘bipolar’ type, con- 
sisted of a very large circular spot with smaller 
foliow^ers. The leader, with an area of 800 millionths 
of the sun’s hemisphere (800 millionths = nearly 950 
million square miles), was the largest single spot 
observed since February 1931 ; the maximum total 
area of the present group was 1,200 millionths of the 
sun’s hemisphere. On the few occasions when the 
weather permitted spectroscopic observations to be 
made at Greenwich, the group was not unusually 
active. Observations made on Nov. 9-11 show 
another large stream of spots extending in longitude 
for nearly 80,000 miles in lat. 21° north. The time 
of central meridian passage was Nov. 13*3. During 
the last two or three months there has been a marked 
increase in the sun’s general activity, as shown by 
the increased frequency of spots — mainly of small 
or moderate size— dark and bright hydrogen and 
calcium markings on the disk and prominences at 
the edge of the disk. 

Announcements 

The following have been electee as officers of the 
Cambridge Philosophical Society for 1935-36. Pt'esi- 
dent : Dr. F. W. Aston ; Vice-Presidents : Prof. A. 
Hutchinson, Dr. E. D. Adrian, Sir J. Barcroft ; 
Treasn/rer : Mr, F. A. Potts ; Secretaries : Mr. F. P. 
Wliite, Dr. J. D. Cockcroft, Dr. H. Hamsliaw Thomas. 
Neiv Meynhers of the Gouncil : Mr. R. A. Hayes, Dr. 
F. Kidd, Sir G. P. Lenox-Conyngham, Dr. R. G. W. 
Norrish. 

The fifth German Congress of the Scientific 
Associations on Corrosion will be held in Berlin on 
November 18-19. The theme of the Congress will 
be “The Corrosion of Metallic Materials of Con- 
struction by Cold Water”. Further information can 
be obtained from the Verein deutscher Chemiker, 
Berlin W 35, Potsdamer Str. 103a. 

Me. Gyeil C. Baenaed, librarian of the London 
School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.l, informs us that, in view of the 
numerous requests he has received for a copy of the 
classification used by him at that Library, he is con- 
sidering the issue of a small edition in the form of a 


cloth-bound volume of 144 pp., royal 8vo., at 105. 6d., 
containing not only the schedules of the classification 
but also a full explanatory introduction, local list, 
index of parasites, and alphabetical subject index. 
Mr. Barnard can only undertake publication if 
sufficient promises of support are forthcoming. 

The following appointments have recently been 
made by the Secretary of State for the Colonies : 
F. J. Pound, to be agronomist, Department of 
Agriculture, Trinidad; N. H. Sands, to be agricul- 
tural officer, Malaya ; F. W. Toovey, to be botanist^ 
Department of Agriculture, Nigeria ; W. E. Miller 
Logan, to be assistant conservator of forests. Gold 
Coast ; A. C, Bussell, to be assistant conservator of 
forests. Gold Coast ; T. N. Wardrop, to be assistant 
conservator of forests, Nigeria ; J. B; Alexander, to 
be geologist, Nyasaland ; A, Cawley, to be engmeer- 
ing geologist, Tanganyika; W, H. Reeve, to b© 
assistant field geologist, Tanganyika; B. N. Tem- 
perley, to be assistant field geologist, Tanganyika ; 
W. J, B. Johnson, to be camiing officer. Department 
of Agriculture, Malaya ; A. A. Abraham, assistant 
agricultural superintendent, to be agricultural super- 
intendent, British Guiana ; G. W. Lines, lat© super- 
intendent of agriculture, to be superintendent of 
agriculture, Nigeria ; T H. Marshall, senior agri- 
cultural assistant, to be district agricultural officer, 
Tanganyika ; R. J. M. Swynnerton, agricultural 
assistant, to be district agricultural officer, Tan- 
ganyika. 

The Council of the Institution of Civil Engineers 
has decided that, in future, the Press can attend and 
report the discussions at any of the ordinary meet- 
ings of the Institution. Abstracts or advance copies 
of the papers to be read are available on application 
to the vSecretary. 

Messes. Edwaed Aenold and Co, announce the 
early publication of a new edition of “The Structure 
of the Alps” by Prof. Leon W. Collet, of Geneva; 
and also “The Oyster and the Oyster Fishery” by 
Prof. J. H. Orton, of the University of Liverpool, 
embodying the Biicldand Lectures for 1935. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

An assistant to the research chemist of the London 
Shellac Research Bureau — The High Commissioner 
for India, General Department, India House, Ald- 
wych, W,C.2 (Nov, 26). 

An assistant lecturer and demonstrator in physics" 
in the University of Leeds — The Registrar (Nov. 26). ^ 

A pomologist to the Royal Horticultural Society — 
The Secretary, Royal Horticultural Society, Vincent 
Square, Westminster, S.W.l (Nov. 30). 

A lecturer in geography and education in the 
University of Dublin — The Registrar (Dec. 2). 

A professor of mining in the. University of Edin- 
burgh and Heriot-Watt College- — ^Th© Secretary of 
the University (Deo. 31). 

An assistant master to teach engineering in tlio 
Dover Technical Institute — ^Tlie Principal. 
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Letters to the Editor 

mnS «tSnS S”l7 ’‘’’""‘’I !'« 

NOT.S , 0^3 „ 30 ». O, T .,3 «, . 3^,„3 

COBBBSPONDENTS ARE INVITED TO ATTACH SIMlr AT? 

attach similar SHSLMARIES to their COMln-N-u-ATIONS. 


The Electric Currents Flowing over Rusting Iron 
^ The electrochemical mechanism of ‘rustins-’ is 
generally recognised, but our knowledge of the^dis 
tribution and strength of the currents r^ts uS n 
somewhat indirect methods. In the corrosion o^ a 
horizontal iron surface by fUter-paner wetteH -cri+R 
bicarbonate solution, it has lately been found 
possible to study the current flowing hSS " 

cimlite Thir^®’’ interroption of thl 

circuits. This is accomplished by shimtinv a simlT 

eSrodi rf 

supeiiicialljt oxidised copper snrroimdftfl ht- 


Oxidized^ 

copper^ 



To ff^icpo-ammeten 


fJiijJtUi 


support paper 

A , he mea.cjn^r/ 

P^per j/j^et with AfaJiCOs 


then a single scratch lino was rulwi across the 
just before application of the wot paper “ w 
rusting quickly occurred along the siratch H,to^ a 
nowhere else. The change of the <hiS; 
current near the scratch-lino indicates that here 
anodic (corroding) strip is , surround, "i bv iZ Z 
areas on eacfe Mde. Since the diffrivnee (d/) bcUvotn 

to " at two jToiuts .separated bv di- 

tanee (d ) ropresent.s the cunvi.t lak,. . from orld n' 
np to the metal, tlm ano,iie or ..mho, lie .mrrriu 


^ /st Run 
O 2nd. Ran 



The apparatus, shown in "PiV i 
hinged frame, which allow-^ ^ ^oiinted in a 
momentarily at right-ano-leQ + n down 

which the currenTis K ^ filter-paper in 

again as soon as ti LjecttonTtr®'^-’ 

joined to the two crnTpe^rba, i® 

minimising disturbanLs^to th^ thus 

The relation between the deflnef ®°”^°^big system. 

to be measured is oCied bv 

wetted filter-paper Ss +h f*““ similarly 

f-m of the^cS:ii®“ - SX! r n The 
absence of polarisation p ^ satisfactory 

conducted beforeTd a?w ^^l^^ration must be 
sensitivity varies slightly^ 
accuracy is claimed for the absMml i’ 
general shape of the curvt= * tbe 

strength and distance from the s*S* ^of“^ current- 
not in doubt. ®®™ corrosion is 

ky 4 ioo sSm'S wS “]5 «<nTodod 


d7^'"k I 

Oistsnce, in millimeters^ frL strn 


for a strip of breadth R ; . 

dijEdl. Curve gradients slnnm ^'®Presentod b5y 

indicate anodic, areas and iAtn’U to the right 

is intense anodktt^n “ that them 
scratch, where Srosforis^^T^.^'^*"^^' the 

downwards to the right inri ’ ^ gi‘aciieiits slopuig 

these are free from”fttaS^'°'’*® <^athodio areas, and 

of otSr^SLrothe? surfe obtained with irons 

salt concentrations • but on Z ‘’°“‘^^tions and other 
those of steel), rust annei^r. ?“‘®, ®P®®“ueus (notably 

liue but alsJ’rlXTsTots'of 

cases the curves • spots elsewhere ; in such 

rust-spots being associated with 
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anodic gradients recognisable on the curves. Qualita- 
tive experiments without filter-paper on specimens 
covered with a layer of liquid and without a scratch- 
line indicate that here also corrosion is connected 
with electric currents, but the capillary disturbance 
of the liquid surface at the moment of tapping 
interferes with serious measurement. 

The definite association of corrosion and immunity 
with well-separated anodic and cathodic areas, 
respectively, accords with the electrochemical mech- 
anism of corrosion, as developed in previous papers 
with Bannister, Britton, Hoar, Borgmann, Mears and 
Lewis^.. ' 

U. R. Evans. 

Metallurgical Laboratories, 

University, 

Cambridge. 

^ Pme. Roy. Bog., A, 131, 355 ; 1931. 137, 343 ; 1932. 146, 153 ; 
1934 . Tram. EUetrochem. Soc., 57, 407 ; 1930. 61, 441 ; 1932. 66, 
249 ; 1934 . Trmis. Faraday Soc.,m. 4:17, A2^ ; 1934. 31, 527: 1936. 
Korrosion u. Metallschutz., 6, 74, 173 ; 1930. 11, 121 ; 1935. 


Absorption of Short Wave-length X-Rays 

We have recently had the opportunity of measur- 
ing the absorption coefidcients of a number of sub- 
stances for short wave-length X-rays. The radiations 
were produced at 250 k.v. (constant potential) using 
a filter of S mm. lead, 2 mm. tin and 3 mm. aluminium. 

Spectroscopic evidence shows a narrow band of 
X-rays with a mean wave-length of 69 X.U. The 
measurements were carried out using a carefully 
controlled parallel plate chamber equipment with a 
compensation method of measurement as in setting 
up such apparatus for standardisation in roentgens^. 
Care was taken to reduce the scattered radiation 
entering the chamber, and the error in absorption 
coefficient due to it is estimated at not greater than 
two per cent. The absorption coefficients of a number 
of elements are given below. 


Eienieiit 

Form 

Mass absorp- 
tion coefficient 
ylQ 

Electronic absorp- 
tion coefficient 

X 10®« 

Lithium 

Metallic blocks 
in petroleum 

0*107 

0*408 

Beryllium 

Powder 

0*110 

0*413 

Carbon 

Graphite blocks 

' 0*123 

0*407 

Oxygen 

Liquid 

1 0*120 

0*398 

Magnesium 

Metallic blocks 

0*121 

0*405 

Aluminium 

Metallic blocks 

0*119 

0*409 

Sulphur 

Powder 

0*121 

0*401 

Calcium 

Shavings 

0*135 

0*447 

Iron 

Sheet 

0*138 

0*490 

Copper 

Sheet 

0*154 

0*558 

Selenium 

Powder 

0*168 

0*645 

Rhodium 

Sheet. 

0*246 

0*928 

Palladium 

Sheet 

0*232 

0*887 

Tin 

Sheet 

0*310 

1*213 

Iodine 

Crystals 

0*325 

1*282 

Tantalum 

Sheet 

0*658 

2*70 

Platinum 

Sheet 

0*684 

2*83 

Lead 

Sheet 

0*847 

3*53 


The mean absorption per electron for light 
elements up to calcium is, for this wave-len^h, 
4*06 X 10“^®, in fair agreement with the predictions 
of the Klein-Nishina formula® (4-00 x lO’®® for 
X == 59 X.U.) This result is of some biophysical 
interest in view of the problems of the physical basis 
of the effects of such radiations on living materials®. 
The photo-electric absorption coefficient per electron 
lir, defined by pr [ie ~ 4*06 X 10"®® is found by 
us to vary according to the law where h 

is constant and Z the atomic number of the element^. 


We have also measured, for the same wave-length, 
the absorption coefficients of two liquids containing 
hydrogen, namely, water and ethyl alcohol, as well 
as deuterium oxide. The values are given below. 


Substance 

ylQ 

Form 

Water 

Ethyl alcohol 
Deuterium oxide 

0*133 

0*142 

0*118 

Bistified 

A.R.' 

09 per cent purity 
(Norwegian origin) 


For short wave-lengths, the mass absorption 
coefficient for hydrogen should be approximately 
twice that of any other light element owing to the 
low ratio of atomic weight to atomic number. This 
appears in the results as an increase of 11 per cent 
in the mass absorption coefficient of water and 
18 per cent for alcohol. Deuterium, on the other hand, 
would be expected to behave as a normal light 
element and this is verified in the value of qi/p 
obtained for deuterium oxide. 

It may be observed that absorption measurements 
of this type serve to count electrons per atom, as 
distinct from the more usual method of weighing 
isotopic nuclei. 

W. V. Mayneobd. 

J. E, Roberts. 

Radiological Department, 

The Cancer Hospital (Free), 

London, S.W.3. 

^Mayneord. and Roberts, British Journal of Radiology, 7, 158; 
March 1934. 

^ Lauritsen and Read, Thys. Rev., 45, 433 ; April 1934, 

® Mayneord, Proe. Roy. Soc., A, 146, 867 ; Oct. 1934. 

* Rutherford, Chadwick and Ellis, "Radiations from Radioactive 
Substances”, p. 479, 


New Technique for Obtaining X-Ray Powder Patterns 

To obtain the X-ray diffraction pattern of a flat 
specimen such as is met with in metallurgical practice, 
the specimen may be mounted in a circular camera 
and inclined at a small angle to the beam. This is 
illustrated in Fig. 1. With the usual diaphragm, we 
have observed that diffraction lines making a small 


Eia. 1. Fie. 2. 

angle with the surface of the specimen are particularly 
sharp, but become broader as the angle between the 
diffracted beams and the surface of the specimen 
increases. 

For a measurement one requires all the lines to be 
sharp, and so a camera according to Fig. 2 was 
devised, which can be used to record all or, if desired, 






794 


NATURE 


November 16, 1935 


only a fow reflections. ■ In this cameraj a shutter in 
which two slits, /S', are cut, is arranged to rotate with 
the specimen, so that diffracted beams only reach the 
film when, they make a small angle with the specimen 
surface, ' , ■ ^ 

To make full use of the principle, as wide a parallel 
beam as can be obtained from the focus of the X-ray 
tube is utilised. Very good results are obtained by means 
of a multiple diaphragm system as shown in Fig. 3. 

If only a few lines, for exam- 
ple, within a region of 12^^ to 
15°, are desired, the specimen 
may be kept stationary or, per- 
haps, oscillated over the region. 

A useful application of the 
principle is to obtain a narrow 
. intense beam of polarised mono- 
chromatic X-rays. A single 
crystal of copper cut with its 
plane surface at an angle of 
about 40° to the (311) plane is 
used as a polariser^, and is 
irradiated by a wide beam of 
copper Kol radiation (defined by a multiple dia- 
phragm). 

The advantages of the new method described 
above may be summarised as follows : 

(а) a flat specimen such as is met with in metal- 
lurgical practice is used — this is an important point ; 

(б) the intensity of each line in the photograph 
can be calculated without difficulty — this is not so 
with the usual rod-shaped specimens ; 

(c) the sharpness of the lines can he controlled ; 

(d) in the case where the specimen is maintained 
stationary or oscillated over small angles, there is a 
much decreased time of exposure owing to the more 
efficient use of the available radiation. 

Further details will be given elsewhere. 

R. A. Stephen. 

R. J. Barnes. 

X-Ray Service Laboratories, 

Philips Lamps, Ltd., 

6a Ridgmount Street, W.C.l. 

^ George, Natueb, 186, 180, Aug. 3, 1935. 


Negative Attenuation of Wireless Waves 
We are interested in the measurements w^hich 
Khastgir, Chandhiiri and Sen Gupta described in a 
recent letter to Nature^, apparently confirming the 
occurrence of ‘negative attenuation’ of wireless 
waves first noticed by Ratcliffe and Barnette Some 
years ago, we attempted to extend the measurements 
which Ratcliffe and Barnett had made on the 1,600- 
metre transmissions from the Daventry Station of 
the so as to include measurements on the 

same wave-length but with a shorter transmitting 
aeriaP, The results of these further measurements 
led us to question the interpretation of Ratcliffe and 
Barnett’s results. We began by using measuring 
apparatus similar to that used in the original 
investigation, and consisting of a tuned loop circuit 
with a Moullin voltmeter placed directly across the 
tuning condenser. With this apparatus w© repro- 
duced the curve of Ratcliffe and Barnett quite closely. 
We then had occasion to make measurements with 
an apparatus in which the signal produced a deflection 
in a galvanometer attached to the output of an 
amplifier, this deflection being matched by injecting 
a calibrated e.m.p, into the loop circuit. This method 


of measurement showed no sign of the ‘negative 
attenuation’ ©ffaet. Closer investigation of the dis- 
agreement led us to the conckision that tho measure- 
ments mad© by the MouIIiii voltmeter method were 
vitiated by the fact that, owing to the flow of grid 
current, the damping which tlio voltmeter produced 
in the loop circuit was a function of tho signal 
amplitude. The iiicrc^ased damping for the larger 
signals caused the signal strength to be progressively 
underestimated as the apparatus approached nearer 
to the emitter, and gave the a|ipearaiice of ‘negative 
attenuation’. 

We were able to show tliat the magnitude of the 
apparent ‘negative attenuation’ effect was accounted 
for by the measured values of the grid current. W© 
now believe that the apparent ‘negati\-e attenuation’ 
observed by Ratcliffe and Shaw^ with a wave-length 
of 30 metres is due to the same cause. 

In the discussion of a paper read to the Institution 
of Electrical Engineers®, attention was directed to the 
possibility of errors of this kind wlien using the 
Moullin voltmeter method. 

* TOien measuring with the injected e.m.f. method 
wa have not been able to observe arr\' ^negative 
attenuation’ on 1,600 m. %ra\*o-leiigtli from the 
Daventry emitter, on 360 m. from Brookinari’s Park, 
or on 1,600 in. from an experimental emitter at 
Cambridge. We are therefore auiqiriscd that Khastgir, 
Chandhiiri and Sm Ckipta liavo observed the effect, 
and we wonder whether they, too, can have been 
misled by using tho Moullin \*ohm(d,er method. We 
consider that their curves would have bccui more 
convincing if they had obs(‘r\'ed more points on tho 
all-important rising part of tlio ciirvca li is unfortu- 
nate that the only moasurem(*nt sliowm on tiris part 
of tho curve is that at the origin ; if for any reason 
this was in error, tho whole nature) of the curve would 
b© altered. 

Cavendish Laboratory, J. A. Ratcliffe. 

Cambridge, 

Halleys Stewart Laboratory, F. W'. G. White. 

King’s College, 

London. 

^ Nature, 138, 605 ; Oct. 12, 1935. 

* Proc, Camb, PMl Soc., 28, 288 ; 1926. 

® Nature, 125, 926 ; 1930. 

* N.4TUEE, 124, 617 ; 1929. 

« 70, 543 ; 1932. 


Photochemical Reactions connected with tlie Quench- 
ing of Fluorescence of Dyestuffs by Ferrous Ions in 
Solution 

It has been found roceiitiy tliat ferrous ions exert 
a strong quenching effect on different fluoi't^sctnl 
dyestuffs in solution^. Act'ording to ]>r«*vious 
theoretical discussions in the element aiy process of' 
quenching, the light quantum [hv) is transfeiTtTl from 
the excited dyestuff molecuie (Dshv) to tlie Fe+ ^ ion 
by a collision of the second kind. Unlike the ease 
of^ direct irradiation, when the Franck-Condon 
principle is observed, we can gain here some energ>' 
from the potential energy of the. heavy particles. 
Thus in this ease the hydration energy of the ions, 
formed in the process and the binding energy between 
. dyestuff and H-atom can be used according to : 

(i) Fe + + HOH -f (Ds/^v) == 

Fe + hh m OH- A (Fk H). 

By irradiating, different dymstufis such as biilliant- 
cresylbliie,methylen6blue, .thionine, uranine (in wuiter), 
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chlorophyll (ia 60 per cent CHgOH) in an (HgS 04 ) 
acid solution of EeS 04 with the visible radiation 
of a strong carbon arc (oxygen being excluded) 
a considerable change in colour or bleaching is pro- 
duced by the action of light, due to the formation 
of the reduced dyestuifs. The formation of these 
leuco-dyes takes place iiTeversibiy, when the Fe+ + + 
ions formed simultaneously are removed from the 
solution (for example, precipitated by hydrolysis). 
But with certain dyestuffs (for example, brilliant- 
cresylblue, methyleneblue, thionine) in acid solution 
the process is completely reversible in the dark, the 
Fe+ + + formed being reduced by the leuco-dye. 
With these reactions it is proved that in general 
the binding energy between the radicals formed and 
the dyestuff can contribute an important part of 
the energy for the primary process of sensitisation 
(Reaction 1). 

In analogy with other cases we have also been 
able to find the direct (unsensitised) photo -chemical 
process by irradiating an (H 2 SO 4 ) acid solution of 
terrous sulphate (-| molar) with ultra-violet light (from 
a strong mercury arc) which is strongly absorbed by 
the ferrous sulphate. 

If oxygen is excluded, molecular hydrogen is 
formed in this process, with simultaneous formation 
of Fe't + + ions according to the electron affinity 
spectrum of Franck and Haber^ : 

(2) Fe+-t- HOH + hv == Fe+ + + + OH- -f H, 

■ 2H - Ha. 

The quantum efficiency with respect to formation 
of molecular hydrogen was found to be of the order 

0*1 (20° C.) and was practically independent of 
the concentration of the acid within the range 
0* 08-0 *25 molar H 2 SO 4 , but was strongly dependent 
on the initial concentration of ferric salt present in 
the solution. These facts indicate that a reverse 
reaction, the reduction of Fe+ + + by H atoms 

(3) Fe+ + + + H = Fe++ + H + 

plays an important part, competing with the re- 
combination of the H atoms giving molecular 
hydrogen. 

The reactions discussed above may be of some 
interest for certain biological problems. 

The fact that by sensitisation in the presence of 
Fe++ ions it is possible to produce H atoms from 
water with the radiation of the visible spectrum (in 
spite of the binding energy H' — OH being llo k.cal.) 
may be of importance for the assimilation process 
of green plants (regeneration of the chlorophyll). 
Noack^ recently fomid a relatively high content of 
ferrous compounds, present in simple inorganic form, 
in the chloroplasts of green plants. 

On the other hand, the reversible bleaching of dye- 
stuffs with light in the presence of the Fe+*l*/Fe+ + + 
system can be regarded as the most simple model 
for the visual process. 

I would like. to thank Prof, F. G, Donnan for his 
continuous interest and valuable discussions. 

Joseph Weiss. 

The Sir William Ramsay Laboratories 
of Inorganic and Physical Chemistry, 

University College, 

London, W.O.l. 

^ J. Weiss, Naiurwiss., 28, 64 ; 1935. 

® J. Franck and H. Levi, Z. phys. Chem., B, 27, 409 ; 1935. 
J. Weiss, Naiunmss., 23, 610 ; 1935. 

® J. Franck and F. Haber, SUzungsber. Preuss, Ahad. Wiss,, 13 ; 1931. 

^ K. Noack, /. JSotowtfe, '28, 957 ; 1930. 
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Optical Rotatory Power of Solutions in an Electric 
Field 

Pkbvious work has shown that a relationship 
exists between the rotatory power of an optically 
active solution and the electric moment of the solvent. 
It has been found that, in general, the rotation varies 
in the opposite sense to the electric moment of the 
solvent throughout a series of solvents derived from 
the same parent hydrocarbon. An explanation of 
this observation has been advanced in terms of di- 
polar association between solvent and optically active 
solute, and numerous results have been brought 
forward in support of this hypothesis. 

These observations suggested the possibility that 
an electric moment induced in the solvent molecules 
by an external electric field might have an effect 
similar to that of a permanent moment. Previous 
experience had shown that solvent influences are 
best observed with optically active compounds 
of simple molecular structure with a strongly 
polar group or groups situated near the asymmetric 
centre. For this reason, 2-/-menthyi-3-nitro -hydrogen 
phthalate was considered a suitable optically active 
solute, while solvents with zero or very small 
permanent electric moment were thought to be most 
advantageous for the proposed investigation ; accord- 
ingly benzene and toluene were employed as solvents. 
Indeed, when an external electric field was applied to 
the solution, changes in rotatory power were observed. 
The tube with two parallel platinum electrodes, 
containing the solution, was placed in a Schmidt and 
Haensch half-shadow polarimeter reading to 0*01°. 
Rotations as large as 0*59° were obtained for the 
solution ; the electric field was varied between about 
500 and 11,000 absolute units. The rotation (change 
of rotation) increased at first slowljr with increasing 
field, reached a maximum at about 4,000 absolute 
units and remained then constant, an effect which 
distinguishes this phenomenon clearly from the Kerr 
effect ; but the two phenomena have in common 
that the effect is enhanced when the angle between 
the direction of the field and the plane of polarisation 
of the light is increased by rotating the tub© in an 
anticlockwise direction. We expected this effect, that 
is, a decrease of the rotation, but we were surprised 
to find an increase in rotation by rotating the tube 
in a clockwise direction. 

That the effect is not due to temperature changes 
in the solution is shown by the fact that in every 
case where a change due to the electric field was 
recorded, the change took place instantly and the 
rotation almost instantly returned to its original 
value, when the field was removed. These results 
have been repeated. 

A solution of 2-ethyl-3-nitrohydrogeii phthalate in 
toluene was submitted to an electrostatic field in the 
polarimeter tube. This compound is optically in- 
active and much less soluble in toluene than the 
corresponding menthyl ester. The solution was made 
by heatiag the ester and toluene, and while hot was 
poured into the tub© ; when under the influence of 
the field it was about 2 per cent with respect to the 
ester. The rotatory power was agaia a function of 
the potential difference between the electrodes, 
reaching a maximum at about 3,000 volts with both 
direct and alternating electric fields. It was very 
difficult to repeat these results, as the solution seemed 
to change continuously during the experiment. With, 
the same field strength, the polarimeter readings were 
very erratic, for example, at one observation the 
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application of a field of 14,300 volts caused an 
instantaneous rotation of a == -f- 3*01°, ^ but in a 
few seconds, whilst the field was still on, it dropped 
to oc = O-SS"". After the solution had been standing 
for throe days, even the most powerful field had no 
effect on it ; however, with a fresh hot solution 
rotational changes were again observed. The effects 
obtained with the ethyl ester appear to be distinct 
from those exhibited by the menthyl ester. 

It is hoped to continue these investigations. 

J. Kunz. 

Andbew McLean. 

Laboratory of Physics, 

University of Illinois, 

Urfoana, 111. 

Sept. 26. 


Separation of the Mercury Isotopes by a Photo- 
chemical Method 

When a mixture of mercury vapour and oxygen is 
irradiated with the mercury resonance line X 2537, the 
mercury becomes oxidised . Since excitation is a neces - 
sary stage in the oxidation, Mrozowski^ has suggested 
that it should bo possible to produce a separation of 
the mercury isotopes by excithig them selectively. 
If the reaction consists of the primary photochemical 
process 

Hg+ + O 2 -> HgO P 0 

only the atomic species which are excited by the 
incident light should be oxidised. 

In my experiments the light from a mercury arc 
was passed through a Mrozowski filter^ consisting of 
a column of mercury vapour in a magnetic field. 
This transmitted only the hyperfine structure com- 
ponents of the resonance ihie corresponding to the 
isotopes 200, 202. After an irradiation of between 
10 and 30 minutes, the isotopic composition of the 
remaining mercury or of that recovered from the 
oxide was examined by the method of absorption 
of single hyperfine structure components®. The 
results of the experiments show : 

(1) The separation is in every case only partial, so 
that besides the primary process, secondary reactions 
must take place, 

(2) An addition of nitrogen assists the separation 

ipoz ‘ Pm ^1:1, ^902 1 mm. Hg). 

(3) It has been possible to obtain samples in which 

the ratio — was modified by a factor of 

PiUj iMj 2015 204 

four. 

More detailed information will be published in the 
Helv. Fhys. Acta. 

K. ZXJBER. 

Physilcalisches Institut der Universitat, 

Zurich. 


^ S. Mrozowski, Z. Phys., 78, 826 ; 1932. 

® S. Mrozowski, Bull Acad. Pol, A, 464 : 1930. 
® K. Zuber, Helv. Phys. Acta, 8, 370 ; 1935, 


Dissociation Energy of Carbon Monoxide 

In a former communication^ we suggested 8-41 
volts as the most probable value for the energy of 
dissociation of carbon monoxide. This was based 
upon a predissociation which we found in the upper 
level of the Angstrom bands® and in the upper 
level of the third positive group®, at a height 
of I i *08 volts above the normal state of the molecule. 
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Both predissociation rf w’e ascribed to the dissociation 
state ®P (oxygen) + (carbon). To fix the dissocia- 
tion energy with certainty, liowever, it is necessary 
to find another place of predissociatioii caused by a 
different state of the dissociation products. 

An attempt in this direction was mack'* JScliniid 
and Gerdh They found predissoeiation in the higher 
level of the Herzberg bands at (>-48 abow) the 
predissociation mentioned above. This (iiffereiice 
be compared with that bcdwetai two dissociation 
states of till' molecule. As Fig. 1 
show^s, tiio diffbrenci‘ between 
and m is 0*53 

volt, tfliat between hS’ -f and 
4D -h is 0 *46 volt, Schmid and 
Gero believe tliat here the former 
difference must be taken, hence 
assuming an error of 0*05 volt, 
which is much larger t^lian the 
triplet splitting in the atomic 
energy statt^s eoncerned. There- 
fore we foeliev«.> that tlie dissocia- 
tion taiei'g\- of carbon monoxide 
was still left iiiieertaiii. 

Ill exa:iniiiii:ig tlio fcmrtli posi- 
tive group of (X), W0 found, a 
sudden disappearance of the 
band lines in the ba,ndB with 
t?' = 10, wlui*h points to a pm- 
dissociat ion in the upper level 
Adi of these bands. With the 
known band constants, tho helglit of the dissocia- 
tion state which causes tins pr<Hiissoetatioii is cal- 
culated to be 9*66 volts ahoce the lujnnal state 
of the molecule. Comparing this |)re<iissoeiatic)n 
with that in the upper le\'td of tla^ Angstrom 
bands at 11*08 volts, wo find that the difference 
1*42 volts corresponds exactly with that between 
the ®P -r and ®P + states, Tliereforo wo 

are sure of the following results : (1) the pro-, 
dissociation in the A4n level is caused by ®P p ; 
(2) the predissociation in the level is caused by 
®P -f- ; (3) the dissociation energy of CO , is 

8*41 volts. 

F. Broxs. 

, Natiiurkundig Laboratoriiini 
der Rijks-IJiiiversiteit, 

Groningem. 

Oct. 2. 
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^ D. Coster and F, Brons, Pkysim, 1, lUS ; 2 93 . 1 . 

^ D. Coster and F. Broiis, Phynea, 1, 155 ; IlKi-l. 

® F. Brons, Xatuee, 135, 873 ; 1935. J., Z. 95, 747 ; 

1935. 

^ R. Schmid and L. Gerd, Z. Pkys., 96, 54i> ; ld:i5. 


A New Technique in Cookery 
The leading article on “Food, Farmer and Future”, 
.by Prof. H. E. Aiinstroiig, in Nature of October 12, 
p. 565, encourages me to invite attention to what is, 
I believe, a new technique in the art of cooking. 

It is commonly held that meat should bo roasted 
in. an oven at a temperature of 300°“500~' F. and that 
the oven should be very hot for first fifteen 
minutes so as to ‘sea! up the nutritive juices’, par- 
ticularly in the case of brown meat such as beef or 
mutton. . It was, therefore, with some trepidation 
that, my wife permitted a Sunday Joint, a 6 ib. 
shoulder of mutton, to be put at 9 p.ni. on a Saturday 
night into an oven thennostatically controilod at 
212° F, She, did not encourage me to experiment 


November 16, 1935 NATURE 797 


with an expensive Joint and the mutton cost 
per pound. As things turned out this was fortunate,, 
for we found that, despite its cheapness, the joint 
after fifteen hours cooking was delicious beyond all 
expectation. 

The next experiment was with a boiling fowl which, 
when roasted in the same way for fifteen hours, 
was found to be as tender as a chicken and as full- 
flavoured as a turkey. Further tests with beef and 
mutton have confirmed the superfine quality of meat 
cooked at a low temperature, and the cooking of 
fish and other comestibles is now being studied. 

It is important to observe that this method of 
cooking has been made practicable by the develop- 
ment of the heat-insulated thermostatically controlled 
oven. Strangely enough, however, it does not appear 
to have been discovered by the cookery schools or 
by the experts who advise the stove manufacturers. 

In my household, the adoption of the new technique 
results ill a savuig estimated at not less than one 
pemiy per head per day : when it is realised that 
for the population of Great Britahi a saving of one 
pemiy per head per day amounts to £70,000,000 a 
year, it is evident that scientifically directed experi- 
mental inquiry into the cooking of foodstuffs is of 
considerable economic importance. 

In the great renascence promised by Prof. 
Armstrong ’we may find perhaps the answer to Rum- 
ford’s question : “How many cheap articles may 
there be of which the most delicate and wholesome 
food might be prepared, were the art and the science 
of cooking them better understood 

A. F. Dtjfton. 

The King’s Lodge, 

Himton Bridge, . 

Herts. 

Oct. 14. 

^ “Essay on the Oonstraction of Kitchen Fire-Places and Kitchen 
Utensils”, 1802. 


Dementia nomenclatorica americana 

Following upon the protests against the prolifera- 
tion of nomenclature in the Foraminifera that have 
appeared in Nature, I observe that in the fascicle 
of Protozoa in the “Zoological Record” for 1934 
three hundred and fifty-four new genera, species and 
varieties are added to the nomenclature. 

American protozoologists are not the only offenders 
(if offence it be), for no less than seventy -three of 
these new species are recorded in Part 3 of the 
“Discovered’ Reports on the Foraminifera, published 
in 1934. 

Now comes a letter from Dr. Hans E. Thalmaim, the 
most diligent and accurate bibliographer of the Fora- 
mhiifera since Dr. C. D. Sherborn, in which he says : 

“With great interest I read a few weeks ago your 
article in Nature and I would be more than glad 
if many of our American colleagues would read it 
earnestly as well. My ‘Bibliography of Foraminifera 
for the year 1933’ (at present in press) contains not 
less than 390 papers dealing with Foraminifera — and 
therein are published not less than about 40 new 
genera and subgenera, 390 new species and varieties. 
The manuscript for the year 1934 so far counts about 
340 papers, 25 new genera, more than 300 new species. 
I am sure that more than 80 per cent of these so- 
called new species can easily be placed amongst 
already published forms, and that most of all the 
new generic names since 1927 have only subgeneric 
value. This dementia nomenclatorica americana is not 


only a serious problem to-day but will burden the 
poor minds of future workers in Foraminifera. It is 
really to be deeply deplored that at present only a 
few systematists and taxonomists realise the fact 
that nomenclature is not a science, but should b© 
an aid to science.” 

, Edward Heron'-Ali/EK. 

Large Acres, 

Selsey Bill, 

Sussex. 


Estimation of Ascorbic Acid by Titration 

Some time ago I observed an increase in the ascorbic 
acid value of cabbage on cooking^. McHenry and 
Graham 2 have found a similar increase in cauiifiower, 
carrots, parsnips, beets and potatoes, though not in 
cabbage, and have expressed the view that the 
increase on boiling was due to the setting free of 
bound ascorbic acid, possibly from an ester. Van 
Eekelen®, however, is of the opinion that the apparent 
increase is due to the destruction of an oxidase 
present in these vegetables. 

Working with Darjeeling cabbage obtained from 
local markets, I have repeatedly obtained a very 
much increased ascorbic acid value by boiling for 
10 minutes before extraction with 20 per cent 
trichloracetic acid. The value obtained in the cold 
is about 13 mgm. per 100 gm. vegetable, and 
increases to 40 mgm. per 100 gm. after boiling. 
Even boiling with water alone yields an appreciably 
richer extract than that obtained with cold tri- 
chloracetic acid. 

It is evident that at least m this case no destruction 
of an oxidase is concerned, because in the cold the 
vegetable was ground up under 20 per cent trichlor- 
acetic acid. The view of McHenry and Graham 
may appear to be more plausible, 

B. Ahmad. ' 

Department of Biochemistry 
and Nutrition, 

All India Institute of Hygiene, 

Calcutta. 

Sept. 26. 

1 Ahmad, BiocJiem., J., 29, 275 ; 1935. 

® McHenry and Graham, Nature, 135, 871; 1935. 

® Van Eekelen, Nature, 136, 144 ; 1935. 


Presence of Roes in New Zealand Marlin Swordfishes 
In view of the scarcity of data on the breeding of 
marlin swordfishes, the following note may, perhaps, 
be of interest. Swordfishing has been a popular 
sport in this locality, the Bay of Islands, New Zealand, 
since 1911. Yet in spite of the fact that many fisher- 
men and scientific workers have examined the fish 
caught, primarily to distinguish the sexes and, if 
possible, discover secondary sexual characters, no 
swordfish with ovaries containing roe had been 
discovered. With the view of increasing our Imow- 
ledge of the breeding habits of these fish, I examined 
systematically a number of them, and on February 
28 of this year dissected a Striped marlin, Makaira 
(Tetrapturus) mitsuhirii, Jordan and Snyder, weighing 
238 lb., which contained well-filled, firm ovaries 
measuring approximately 37 cm. in length and 
5*5 cm. in diameter in the widest part. The ova 
were separate and measured 0*004 inches. On April 3, 
I examined the roes of another Striped marlin of 
similar proportions. These fish seemed to exhibit no 
outstanding sexual characteristics. 
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In the previous month, however (March 12), a 
Black marlin, Makaira (Tetrapturus) mazara, Jordan 
and Snyder, had been caught, of the roes of which I 
have samples. This fish, weighing 436 lb., had roes 
contauiing ova of about the same size as those 
previously mentioned, but departed from all Black 
marlin previously caught in that it possessed a black 
dorsal band extending downwards for about six 
inches, the remainder of the sides and belly being 
silvery. Black marlin usually seen in this locality 
are of a dark, blackish-purple colour, fading gradually 
to a white ventral line. 

V. W. Lindaxjek. 

Russell, 

New Zealand. 

Aug. 10. ' 


Cleopatra^s Temple at Armant 
Thebe existed at Armant until the year 1861 an 
extremely interesting temple built by Cleopatra the 
Great in honour of the birth of her son Caesarion. 
This was completely demolished between the years 
1861 and 1863 and the materials were taken and 


used in the construction of a sugar factory ; but, 
prior to that date, it had been \dsitod and described 
by many travellers and fortunately, a number of 
drawings, plans and photographs of it ■we.re taken 
by them. We are engaged upon a reconstruction of 
this temple for publication and wo should be V€)ry 
grateful for any help which readers of Nati:re may 
be able to give us to make this as complete^ as I'wissible. 
Any information about unpiibli>siied descriptions, 
plans, drawings or pliotograxilhs of it would be of 
the greatest value. 

A large number of travellers toured t'liis part of 
Eg>^t in the ©ighteeiitli and iiinotemitli centuries, 
when the diary habit was strong, the standard of 
draughtsmanship high, and towards ^ the end of 
the temple’s existence, photography was just becoming 
popular. We believe that there may well remain 
important records in private collections wliicii would 
be of great assistance in making some restitution for 
the vandalism of the last century. 

Robeet Mono. 

Omveb H. 1\Ivebs. 

200 Euston Road, 

London, N.W. I. 


Points from Foregoing Letters 


De. U. R. Evaks illustrates an experimental 
arrangement which enables him to investigate the 
electric currents flowing over an iron surface in 
contact with bicarbonate solution during the process 
of rusting. The results obtained .show intense anodic 
action immediately around a scratch where rusting is 
rapid, while the cathodic areas are free from attack. 

Measurements by Dr. W. V. Mayneord and J. E. 
Roberts of the absorption of short wave-length 
X-rays (59 X.U.) indicate for elements of low atomic 
weight good agreement with the theoretical predictions 
of Klein and Nishina. For heavier elements the photo- 
electric absorption per atom is proportional to the 
fourth power of the atomic number. Owing to its 
large electronic content per unit mass, hydrogen has 
a larger absorption coefficient than other light 
elements. Deuterium proves, however, to be, from 
this point of view, the ‘normal’ light element, 

A new technique for obtaining X-ray povrder 
photographs from flat specimens is described by 
R, A. Stephen and R. J. Barnes. The principle also 
finds an application in obtaining an intense beam of 
monochromatic polarised X-rays. 

Khastgir, Chandhuri and Sen Gupta have recently 
confirmed the negative attenuation of wireless waves, 
first described by Ratcliffe and Barnett. J. A. Ratcliffe 
and F. W. G. White point out, however, that upon 
further investigation they have found that the 
original results were due to the use ofaMoullin volt- 
meter, which vitiated the experiments. They inquire, 
therefore, whether the results obtained by the 
Indian experimenters may not be similarly explained, 
and further suggest that more points might suitably 
be obtained by them on the rising part of the curve. 

Dr. J. Weiss directs attention to a possible analogy 
between the reversible photochemical reaction in- 
volved in the bleaching of dyestuffs such as methylene 
blue by visible light in the presence of ferrous ions, 
and processes taking place in the retina; also be- 
tween the production of hydrogen under the same 
conditions, atoms from water (in spite of the high 


energy needed) and the as.siinihitoi*y process in green 
plants. In addition to these mr^sltisfd reactions in 
which the potential and binding tajerg>" of t lie iieavy 
particles play a part, J'. Weiss states timi* lie has 
detected the tinsensliised photoclieinical proc<»ss by 
irradiating an acid solution of ferrous siilphat<^ with 
ultra-violet light from a mercury lamp. 

By placing a solution of the optically actives and 
strongly polar compound 2-l-me!athyl-3-mtro-hydro- 
gen phthalate in benzene or toluene, in an electric 
field, Prof. J. Kunz and A. McLean have observed 
changes in the optical rotatory power. The change 
in rotation reaches a maximum when the strength of 
the field is 4,000 absolute units, ivhieh distinguishes 
the phenomenon from the Kerr effect. The authors 
ascribe the effect to the electric moment iiuiueed in 
a solvent by the electric field. Anomalous effects 
were observed with 2-ethyl-3-nitrohy«'irogeii phthalate. 

Taking advantage of the fa(‘t that ult-ra-viokd. light 
of wave-length 2537 excites and mercury 

atoms of mass 200 and 202 hut not those of mass 198, 
199, 201 and 204, Dr. K. Zuber has succeeded in 
producing a partial stqia ration of ordinary mercury 
into fractions richer in those two groups of isotopes. 
The presence of nitrogen assists in their separation. 

The structure of the fourth positi\^e group of' bands 
in the spectrum of carbon monoxide provides, accord- 
ing to F. Brons, definite confirmation tliat tlie 
dissociation energy of carbon monoxide is 8-41 volts, 
as has previously been suggested b-\’ Cbster and 
Brons. 

The amount of ascorbic acid (vitamin C) found in 
Darjeeling cabbage after boiling for ten minutes 
is greater (as in the ease of other ve^getables) than 
the amount obtained by extraction in the cold with 
20 per cent trichloracetic acid. This, B. Ahmad con- 
siders, supports^ the view of McHenry and Graham, 
who ascribe the increase to the setting free of ascorbic 
acid from an ester, compound, as against van; 
Eekelen’s opinion that the increase is only apparent 
■ and is due, to the, destruction of an oxid,ase ferment. 
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Research Items 


Arcliasology in Australia 

M». D. S. Davidson, who from April until July, 
1930, was engaged in ardiseological reconnaissance in 
the Katherine River—Victoria River region of North 
Australia for the Museum of the University of 
Pennsylvania, points out in a discussion of the 
problems to which his investigations have given rise 
(eJ. Roy. Anthrop. Inst., 55, pt. 1) that very few 
serious attempts at excavation have been made, the 
few of any importance being those sponsored by the 
South Australian Museum. The absence of pottery 
and the nomadic habits of the aborigines make the 
location of a site a matter of difficulty, but the desert 
areas offer compensation in the preservation of 
objects perishable elsewhere. The use of caves in the 
wet season and of rock-sheltei^s has provided material 
for investigation, but the aboriginal practice of 
burying implements and personal belongings for safe- 
keeping is a disturbing factor in stratigraphic study. 
Of the eaves examined, some were still in occupation. 
It was not possible to estimate the antiquity of the 
material found. Natives must have inhabited the 
area for thousands of years, but the cave deposits 
give the impression that they might have been built 
up in a few centuries. The classes of objects found 
were not numerous. One of the problems of the 
future will be to distinguish important localised 
types. A tentative classification suggests that the 
‘pirioid’ type of adze point appears to antedate the 
use of quartzite spear -heads, while these quartzite 
spear -heads quite definitely antedate the type of 
blade which is a product of the pressure fiaking 
technique. This appears to be a fairly recent product 
as its use is only now spreading to north and central 
Australia, among the tribesmen of which the technique 
appears to have been unknown previously, while the 
former, the quartzite spear -head still in use, is the 
only one of the two occurring archseologically. 

Serbian Gypsy Cult of the Anvil 

Dr. a lexander Petrovi^, in continuation of his 
study of the gypsies of Serbia and Bosnia, has de- 
scribed their cult of the anvil (J. Gypsy Lore Soc., 
Ser. 3, 14, Pt. 4). The gypsies of Rogatica make their 
own anvils, buying good iron or steel. Prayer pre- 
cedes the making ; and when the anvil is made it is 
wrapped in rags and brought into the tent where none 
may see it, until the appointed day, wdien the maker 
gives a feast and a sheep or hen is slaughtered. The 
anvil is exhibited after dhmer, surmounted by three 
lighted candles, of which one has been saved from 
the preceding feast of St. Elias. After prayer, the 
anvil is struck for the first time with a hammer, and 
those present offer gifts of coin, gold if possible, with 
exclamatory wishes of good luck. During the rest of 
the day, neighbours come in to look at the anvil and 
make similar gifts. In olden times payment for any 
work done was not given to the smith, but placed 
on the anvil. On St. George’s Day it is decorated with 
young boughs ; and on St. Elias’s Day and New 
Year’s Day a lighted candle is stuck in the hole, 
again with an expression of good luck. When a 
young boy was apprenticed one of his fingers was 
placed on the anvil and struck three times with the 
hammer. The anvil was definitely regarded as sacred. 


An old anvil is never thrown away, but kept in the 
house “like an old man or an old woman”. In cases 
of theft, suspected persons swear their innocence by 
the anvil, which is set up in the yard in front of the 
house of the injured party, surmounted by a lighted 
candle, some salt and a piece of bread. At Mirijevo, 
near Belgrade, an axe takes the place of the anvil. 
'As sacred, the anvil and everything connected with 
the forge were believed to have healing powers. The 
water in the tub by the anvil, in which the heated 
iron is plunged, is holy and is given as medicine to 
both cattle and human beings. A similar cult and 
oath are found among other gypsies in connexion 
with the fiddle and money. It is thus evident that 
the Serbian gypsies venerate and regard as holy 
that by which they earn their living. 

Noise and Efficiency in Works 

Report No. 70 of the Industrial Health Research 
Board (“Conditions of Noise”, by H. C. Weston and 
S. Adams) describes an experiment that has been 
made to test the effect of continual noise upon the 
efficiency of weavers. Noise is first defined as un- 
pleasant or disturbing sound, such as obtains in the 
weaving sheds. Two groups, of the same efficiency, 
worked first for six months and then for a year in 
the same conditions and with the same materials. 
One group, of ten men, was exposed to the usual 
noise. The other, also containing ten men, was given 
ear -defenders which reduced the intensity of noise 
by 15 decibels or half the apparent loudness. At 
first the increased personal efficiency in the protected 
group was considerable. It became less so afterwards, 
but the average increase remained as high as 7|- per 
cent in the latter part of the experimental period. 
A similar experiment in 1932 rated the increase at 
12 per cent, but possibly the conditions were more 
favourable. The workers liked wearing the ear- 
defenders, and even those accustomed to the noise 
and immune from its effects in respect of irritability 
and distraction were increased in efficiency. It is 
impossible, however, to infer from this experiment 
the value of decreased noise in cases where the work 
is different and the initial noise less. 

Japanese Bopyrids 

S. M. Shiino describes a large number of Bopyrids 
in two papers, Bopyrids from Tanabe Bay ( 1 and 2) 
(Mem. Coll. ScL, Kyoto Imp. Univ., B, 8, No. 3, 
1933 and 9, No. 4, 1934). Twenty -eight species are 
described, eighteen of which are new. It is a most 
interesting collection and several peculiar features 
are pointed out. Of the branchial parasites, a large 
number inhabit hermit crabs, but several other 
groups are parasitised, including two and 

a Solejiocera. The abdominal parasites are not so 
numerous. Bopyrina giardi Bonnier is recorded 
from Hippolyte sp., its general constitution being 
largely in accord with the characters given by Bonnier 
for the European form, but there are certain differ- 
ences, notably that of the male cephalon being fused 
with the first thoracic segment in those from Japan, 
whilst it is separate in those from Europe, and anal 
spines are present in the latter, absent in the former. 
Four females, each carrying a male, were found in 
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the braachiai cavity of one Hippolyte, The male 
has a coloured pattern on both dorsal and ventral 
surfaces. A common species inhabiting the left 
branchial cavity of the hermit-crab Clibamrim 
himamlatus is a new species of Pseudione, P, cUhaH- 
cola. It never occurs in the right cavity, which is 
sometimes occupied by another type of Bopyrid, 
also a new species, Pseudione asymmetrical and this is 
never found on the left side. Sometimes both species 
are found in the same individual. 

Movements of Copepods 

Thu importance of copepods in the ecology of 
fresh- and salt-waters is well established, but little 
is known of the actual mechanism of their swimming 
movements or of their methods of feeding. A recent ‘ 
paper by A. G. Lowndes (‘'The Swimming and Feed- 
ing of certain Calanoid Copepods”. Proc. Zool, Soc, 
London, Part 3, 687-715 ; 1935) is therefore especially 
welcome. By a variety of methods, including the 
polygraph process and ultra-rapid photography with 
exposures up to 1 /30,000 of a second, the movements 
of the appendages were examined in seven of the 
commoner marine species and three species of fresh- 
water copepods. Much evidence is brought forward 
to show that feeding cannot be regarded as purely 
automatic or non -selective. In this eomiexion the 
observation that Diaptomus gracilis caught in a 
pool, the waters of which were green with unicellular 
algse, had been feeding on desniids on the bottom is 
of special interest. In this paper the author supports 
the theory that the Centropagina are a more primitive 
group of copepods than the Calanina. The theory is 
favoured partly on the grounds that their predatory 
method of feeding can be regarded as more primitive 
than the more highly specialised filter feeding. All 
observations were made with the animals living free 
in a large body of water approximating so far as 
possible to their natural environment. Much informa- 
tion is given on the rate of movement of limbs and 
the actions of the animal. It cannot be too strongly 
stressed that observations of this nature should prove 
invaluable in the elucidation of the habits and 
migrations of copepods as shown by field collections. 

Growth Records on Fruit Trees 

One of the difficulties encountered in pomological 
research is the amount of time and labour involved 
in the collection and recording of large numbers of 
data relative to the growth and fruit production of 
apple trees. A census method which reduces to a 
minimum the labour of recording summer growth has 
been developed by M. C. Vyvyan at the East Mailing 
Research Station (/. Pomol. and Hort, Sci., 13, 202 ; 
1935). Various well-defined growth structures on the 
tree are classified into categories such as bearing or 
non-bearing, short or long, growing or non-growing, 
etc., each of which is denoted by a letter of the 
alphabet as a distinguishing symbol. The recorder 
examines each growth from the apex to the base of 
the tree or sample branch and calls out the corre- 
sponding symbols in order. These are then recorded 
and the numbers in each category coxmted simul- 
taneously by the use of an ingenious combination of 
typewriter and reset counters. The result is a type- 
written map of the whole tree forming a permanent 
record of the various growths and their positions, 
and this can be expanded at successive periods as 
growth proceeds. 


Prediction of Robber Yield 

Onb of the chief p!‘obiems confronting the rubber 
research worker is the length of time needod before 
reliable, results as to the yitid capacity of the 
can be obtained. The tapping test that is usually 
employed, conclusive as it is, is only a|‘)f dicable when 
the latex system is sutficiently deveiopeci, that is, a 
period of seven or more years has to elapse before 
comparative tests and selection of clones can be 
carried out. Oenetical w’ork is in consequence 
seriously hampered. A nesv im^thod, however, has 
recently been evol’ved by H. Giiiinory (/. Rubber 
Bes, Inst., 6 ; 1935), by which the yield can be 
accurately predietod at an early stage in the life- ' 
history of the plant. A detailed study of the , 
anatomical structure showed that two distinct tjqjes . ■ 
of sieve tubes occur, one of small, tiio other of large, 
diameter. The latter are invariably associated with ' 
latex vessels of wide bore, that is, occur in trees 
of high-yielding capacity, while the small of 

sieve tube is found in low’-yi€)kIing trees in conjunction 
with small boro latex vessels. i\irther, the t^-pe of , 
sieve tube is constant in all parts of thc^ plant and 
at ail ages. By means of qualitativc3 ana!>''ses of the 
phloem of young Hevea snodlings, tliorofore, low- 
yielding individuals may 1>0 oliminatrui at a veiy 
early stage, and much \11luabl0 time sa\'od in all 
W’ork of a selective nature. 

Glacial Geology of Yorkshire 

In ‘‘The Glacial Geolog;;^' of Jloldcriiess and the 
Vale of Y”ork” (published by tlio author, 111 Carr 
Lane, Acomb, York, 1935, price 4«. ; cloth &s.), Mr. 
Sidney Meimore givevs a s(tholarl>' and conscientious 
review of the glacial problems in an important arc^a. 
The ■ boulder clays, buried cliff and raised beaches 
of Holderness, the Speeton shell-bed, the Kelsey Hill 
deposits (with' list of fauna), the moraines and drift 
and high-level flanking deposits of the Vale of York, 
the Kirkdaie bone cave, the Leeds hippopotamus, the 
relation between rivers and joints in the country 
rock, and many other topics of interest are treated 
from a historical point of view. The author’s method 
of approach gives full credit to the achievements of 
the pioneers, Sedgwick, Buckland, Pliiili|>s, Prest- 
wich, and to other w’orkers such a,« Dakyiis, Rei(i, , 
Lamplugli. His quotations at the chapter iieadings j 
alone would form an interesting short history of tiie j 
progress of investigation. The ilivision of the matter j 
■ into numerous small chapters makes for fres'liness , ^ 
and easy refex'ence ; and tlio two dozcai maps and ! 
diagrams are all that could be desired,. ; 

Effect of the Moon on Barometric Pressure . ^ 

“The Lunar Atmospheric Pressure Inequalities at]: 
Glasgow”, by R. A. Roblx and T. R.' Taiinaliill: 
(Proc. Boy. Soc. Edinburgh, 4, Part 1, No. 9), .is a ' 
paper dealing with the efect of the moon on baro- 
metric pressure at Glasgow Observatory deduced from 
an analysis of a record, extending from 186S to 1912,' 
of hourly values of atmospheric .pressure recorded ’ 
photographically, and checked by daily control read* 
ings of a standard barometer; at lOh, 12h, i4h, I8I1 
and 22h G.M.T. A rough examination of those 
records had. shown, a strong diiirnal variation, an 
effect at variance wfith determinations of the harmonic 
coefficients at other places made by Chapman, vi ho ^ 
found the semi-diurnal coefficient to bo the chief one, 
giving an amplitude of 0*012 at Greenwich, 0*083 at 
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Batavia and 0; 060 at Hong -Kong. In order to reduce 
accidental variations^ Robb and Tannahill rejected 
all days on which the difference, between the pressure 
at two successive upper transits of the moon exceeded 
0“1 inches of mercury. Nine groups of observations 
were obtained by dividing the 45 years into three 
equal periods, into three seasonal groups — ^winter 
(Nov.-Feb.), equinoctial (March, April, Sept, and 
Oct.) and sunnner {May- Aug.), and three groups 
for which at the initial lunar upper transit the lunar 
semi -diameter was equal to or less than 14 *99^ 
15'-15‘99' and equal to or greater than 16»00". 
The hourly inequalities for these groups and for 
the total data were corrected for any known varia- 
tions with solar time that might, owing to the 
selection of data, have been only partial^ eliminated. 
The harmonic analysis of the corrected hourly in- 
equalities gave for the whole period the following 
values for the first three Fourier terms,,; 

0-0640 sin (0 -f- 267'^) + 0-0156 sin (20 -f 285°) + 
0-0089 sin (30 +■ 292°), 

where the amplitude is in millibars and 0 is reckoned 
from upper lunar transit. Estimates of the probable 
errors of the coefficients appeared to establish the 
reality of the first two, and the preponderance of 
the diurnal over the semi-diurnal variation at 
Glasgow accordingly appears to be a real phenomenon, 
for which no satisfactory explanation is offered. 

Dielectric Constants of Liquids at Radio Frequencies 

In a paper published in Eochfrequenztechnik und 
Elektroakustik ( 46 , 92 ; 1935), Dr. D. Doborz;^ski 
describes a somewhat novel method of determining 
the dielectric constant of non-conducting liquids at 
radio frequencies. The innovation consists in making 
use of the carrier waves of known frequencies received 
from broadcasting stations in place of a local source 
of oscillations. A tuned receiving circuit is set up with 
a miin variable condenser in parallel with another 
variable condenser of small capacitance. For a fixed 
setting of the. main condenser, the four frequencies 
required are those corresponding to the maximum 
and minimum settings of the small condenser, first 
with this in air, and next' with it immersed in the 
liquid under examination. These frequencies are 
determined by simple interpolation over a small 
portion of the scale of the main condenser. Since 
it is known that, at the present time, most broad- 
casting stations attain a frequency constancy of an 
order better than 3 parts in 10^, it is considered that 
in the neighbourhood of 1,000 kc. /sec., the above 
four frequencies can be determined to within 
± 0*25 kc./sec., resulting in an overall accuracy of 
the dielectric constant determination of bettor than 
one per cent. ■ The method has been applied to the 
measurement of the dielectric constant of benzol and 
nitrobenzol at 20° C., the values obtained being 2-29 
and 34*5 respectively. The possibility of extending 
the method to conducting liquids is now being 
explored* 

Radioactivity of Actinium 

Although actinium was discovered in 1899 by 
Debieme and has been much: studied since, all 
attempts to find any effect due to the radiation from 
actinium itself have so far , failed. The fact that the 
direct descendant of actinium is radioactinium, an 


isotope of thorium, indicates that a [3 -particle must 
be emitted in the disintegration of actinium, and 
since this has not been discovered experimentally it 
has been assumed that it is emitted with very low 
energy. The discovery by Sargent in 1933 of the 
relation between the decay constants of [3 -emitters 
and the upper limits of their energy spectra made 
the behaviour of the actinium p -particle seem 
anomalous. The modification of the tube counter 
devised by Libby, in which a screen is substituted 
for the usual solid wall, makes it possible to detect 
electrons of very low energy, and D. E. Hull, W. F. 
Libby and W. M. Latimer ( J. Amer. Chem, Soc,, 
57, 1649 ; 1935) have in this way detected the 

p -radiation of actinium. The' radiation is half - 
absorbed in 0*0023 gm./sq. cm. of aluminium and 
is easily deflected in a magnetic field. The maximum 
energy of the p -particles is about 220,000 electron- 
volts, which fits well on the lower Sargent curve. 
The paper contains full details of the chemical 
methods of purification of the actinium, the most 
difficult problem being the removal of radioaotinium. 
Co “precipitation with thorium perhydroxide was the 
method finally adopted. The radiation was identified 
as due to actinium itself by the excellent agreement 
between the theoretical and experimental growth 
curves. 


Thermal Data for Purine Derivatives 


The importance of the thermal data for purine 
derivatives in biochemistry is recognised, so that 
some recent accurate determinations in this field are 
of interest. R. D. vStiehler and H. M. Huffman 
(J. Amer. Chem. Soc., 57 , 1734 ; 1935) have measured 
the heats of combustion and heat capacities of adenine, 
hypoxanthine, guanine, xanthine, uric acid, allantoin 
and alloxan, and from the results have calculated 
the heats of formation, entropies and free energies. 
All the compounds except adenine had been previously 
burned by earlier workers, and discrepancies of 
0*1-2 per cent with the older data are found. The 
measurements were made with the best modern 
technique and the results may be summarised as 
follows. The free energy values are believed to be 
accurate to 300-600 gm. cal. The data are at 
298*1° Abs. The heats of combustion, in k.caL, are 
at constant pressure and the water liquid, per mole. 


Heat of 
combustion 


Adenine 663*74 

H y poxantMne 680 *20 

Guanine 596*89 

Xanthine 616*02 

Uric acid 458*84 

Allantoin 409*55 

Alloxan 273*58 


Free energy 
A F.® (in gm. cal.) 
70,420 
17,250 
10,220 

- 40,7.30 

- 91.460 

- 107,470 

- 182,880 


When the free energies are compared, some interest- 
ing facts are brought out. In going from adenine to 
hypoxanthine and from guanine to xanthine, both 
of which involve the same type of^ deamination in 
different parts of the six-membered ring, decreases 
of 53,170 and 50,950 gm. cal., respectively, are 
observed. In the changes adenine to guanine and 
hypoxanthine to xanthine to uric acid, all of whioH 
reactions involve the addition of an oxygen atom, 
and a shift of a hydrogen with the corresponding, 
opening of a doub,le ,boiid, the free energy decreases, 
are, respectively, 60,200 gm. cal., 57,980 gm. cal, and 
50,730 gm. cal. Those changes indicate that, in the 
crystal at least, the bond energies are distinctly 
affected by their positions in the compounds. 
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British Medical Association 

Annual Meeting at Melbourne 


on© htmdred and third annual meeting of 
1 the British Medical Association was held in 
Melbourne, Australia, during the week commencing 
September 9, under the presidency of Sir James 
Barrett of Melbourne. This is the first occasion on 
which the Association has met in Australia. In spite 
of its remoteness from the Old World, the meeting 
was one of the largest, if not actually the largest, in 
the history of the Association. The total number 
of registered attending members was neaidy 1,500; 
and there were more than 300 overseas visitors. Of 
the many distinguished visitors from Great Britain 
may bo mentioned Lord Horder, Sir James Purves- 
Stewart, Sir Thomas Dunhill, Sir Ewen Maclean, Sir 
William Willcox, Sir Henry Gauvam, Prof. Edwin 
Bramwell, Prof. Hey Groves, Prof. A. M. Brennan, 
Mr. H. S. Souttar, Br. J. S. Fairbairn, Br. Robert 
Hutchison, Dr, S. Watson Smith (the retiring 
president), Dr. E. Kaye le Fleming and Dr, E. W. 
Fish. Members of the Association from vSouth Africa, 
Egypt, India, Ceylon, Canada, New ^lealand, Holland, 
China and Japan were present. 

The adjourned annual general meeting took place 
on September 10 in the Town Hall, in the presence 
of Their Excellencies the Governor General of the 
Commonwealth, Sir Isaac Isaacs, and Lady Isaacs, 
and His Excellency the Governor of Victoria, Lord 
Huntingfield, and Lady Huntingfield. The principal 
©vents of the meeting were — an opening address by 
Sir Isaac Isaacs ; induction of the new president. 
Sir James Barrett, who delivered his presidential 
address on the subject of hospital policy in Australia ; 
the transmission to His Majesty the King of a message 
of loyalty from the Association, to which a reply was 
received before the meeting ended ; and presentation 
of the flag of the City of Melbourne to the Association 
by the Lord Mayor. 

A meeting of the Royal Australasian College of 
Surgeons took place on September 12, under the 
presidency of Mr. R. B. AVade. Honorary fellowships 
were conferred on Prof. Hey Groves and Mr. H. S. 
Souttar ; and Prof. Hey Groves delivered the first 
Hamilton Russell Memorial Oration, entitled “The 
Romance of Surgery”. 

Before describing the discussions of the scientific 
sections, it is appropriate to mention the ‘museum’ 
which was housed in the University Anatomy School. 
The remarkably comprehensive and beautifully dis- 
played collection was assembled specially for the 
occasion by a committee of which Prof. F. Wood 
Jones was chairman and Dr. E, S. J. King secretary. 
The exhibits embraced almost the entire range of 
hxunan pathology as well as certain aspects of 
anthropology, parasitology, radiology and public 
health. Many of the exhibits were designed to forni 
an illustrative accompaniment to some of the 
sectional discussions. On four mornings during the 
week, demonstrations of special subjects in the 
museum were given by the exhibitors. 

The Section of Medicine, presided over by Lord 
Horder, discussed obesity, anaemia, and, on the third 
day in conjimction with the Section of Surgery, 
thyreotoxicosis. Other subjects dealt with in 


occasional papers were diabetic gangrene, luemolytic 
jaundice and gallop rhytlim of tiie< heart. Tho most 
interesting discussion was that cat thyrc^otoxieosis 
along with the surgeons, a meeting which had an 
attendance of nearly six liuiitired, easily a record for 
a sectional meeting. Lord Mordia* and Sir Thomas 
Diuihili opened the discussion. TJh) principal point 
emerging, and one which was parti4-*ii!aii>’’ stressed,,?? 
by Lord Horder, was that the patliogeiiesis of 
thyreotoxicosis is still unknown, and tliat the beiit'- 
ficial results of thpuidcetoniy rlo not iii^eessarily 
justify the conclusion that the condition is one of 
primary thyroid dysfunction. 

The Section of Surge-jy, wiili Sir Thomas Dunhill 
as president, discussed Itydatit! disease, the surgery 
of the pancreas, jfu’ostatt^etoiny, ('Uncer uF tho colon, 
and, along witli the Sc'etion t>f thyreotoxi- 

cosis. Ax)art from tho last, th<‘ must iHUuble dtUato 
was that on hydatid diseasty opened b;v* Prof. H. R. 
Dew. Almost all aspects of this subji'ct \Vi?ro oiu- 
braced in the cours<^ of the discussion ; whicli was 
well supplemented Ixy tin* exct^lftad colt'ctiou of 
specimens of hydatid it‘sions ainl th<‘- lifo-history of 
TcBnia echinocorcKS whidi wtu’o available for study 
in the special mustnim already descrilM'd. 

The Section of Obstidries and Gynaecology, under 
the |)residency of Dr, J. S. Fairbairn, discussed 
■ Cjesarean section, placenta pnexa’a, the late toxiemias 
of pregnancy, and tho remote results of puerperal 
sepsis. ■ With respect to Ctusarean section, there was 
a decided opinion, voiced particularly by Br. J. 
Bright Banister, that this operation was often too 
lightly undertaken without adequate reason, and that 
there was need of careful formulation of the iiidica.- 
tions justifying the operation. 

The Section of Radiology and Radio-Tluwapeutics, 
with Mr. H. M. Moran prositling, diseiiss(‘d radiation 
treatment of cancer of tho breast and of cancer of 
the tongue, radiological diagnosis of <liseasr\s of tho 
lung, diagirosis of bone tumours, radiological cjdiica- 
tion and skiagrapliic examiiia-tion of tlio .stonuic'h and 
duodenum. The work of tho maiion was well supple- 
mented and enhanced in value by a sc^ries of skia- 
grams illustrating the sovoral sulqocts, wliicii were 
displayed in the museum. The discussion on the! 
diagnosis of bone tumours, opened by Dr. H. R - 
Sear, was of particular interest, as it omphasised tlh’j 
importance of recognising various pes of ineta | 
.static tumours which miglit simulate primary 
tumours of bones. 

The Section of Diseases of Children, with Di\ 
Robert Hutchison as president, discussed hare lip, 
infant feeding, pink disease and intussusception. The 
discussion on pink disease, opened by Drs. A. J. and 
I. J. Wood, provided a very complete epitome of 
existing loiowledge of this illness, tho pathogenesis 
of which is, however, still unknown. 

The , Section of Neurology and Psychological 
. Medicine was presided over by Prof. Edvirin Bramwell 
Its first session . was devoted to a consideration ol 
the diagnosis, prognosis and treatinont of brain 
tumours fifty years ago, and now. Prof, BramwelF? 
opening paper on this topic provided an excellent 
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survey of the growth of our clinical knowledge of 
brain tumours. Advance has come . principally 
through the use of special methods of clinical in- 
vestigation, from the introduction of the ophthalmo- 
scope up to our present-day use of such methods 
as ventriculography and encephalography. The 
second session of the section discussed the psychoses 
of adolescence, and the malarial treatment of neuro- 
sj’philis, the latter subject being illustrated by 
exhibits in the museum. 

The Section of Ophthalmology, under the presi- 
dency of Dr. A. J . Ballantyne, discussed glaucoma, 
false binocular projection and abnormal retinal 
correspondence, idiopathic eyclitis and several minor 
subjects. On all the topics, the discussions were of 
considerable interest, and contained original work 
or ideas. 

The Section of Orthopaedics, presided over by 
Prof. Hey Groves, discussed fractures of the neck 
of the femur, osteoarthritis of the hip and knee, 
fractures of the spine, and the role of physiotherapy 
in orthopaedic practice. 

The Section of Oto-Ilhino -Laryngology, under Mr. 
F. Muecke, considered maxillary and nasal sinusitis, 
chronic suppurative otitis media, sphenoidal sinusitis 
in relation to the pituitaiy gland and actinotherapy 
in laryngeal tuberculosis. 

The Section of Pathology and Bacteriology was 
presided over by Prof. A. M. Drennan. At its first 
session various aspects of pathological calcification 
and bone disease were discussed, the principal paper 
being one on the pathology of osseous tissue by Prof. 
Drennan. A paper on leuksemic infiltrations was read 
by Prof. J. B. Cleland ; and one on the neural com- 
ponents of teratomata, by Dr. H. A. Willis, this being 
amplified by photographs and maps exhibited in the 
museum. The second meeting of the section was 
largely devoted to bacteriology. A discussion on 
anserobes in disease was opened by Prof. H. A. 
Woodruff with an informative paper on anaerobic 
infections in animals ; and Dr. F. M. Burnet intro- 
duced a discussion on virus diseases, stressing the 
frequent occurrence of mild, but immunising, attacks 
of these and other infections. A new method of 
haemoglobin estimation, based on the formation of 
globin picrate, was described by Dr. Bolliger. 

The Section of Pharmacology, Therapeutics and 
Anaesthesia, under the presidency of Sir William 


Willcox,' discussed hypnotic drugs, urinary anti- 
septics, premedication and basal narcosis, gas 
anaesthesia, and spinal anaesthesia ; and Prof. W. A. 
Osborne contributed a paper on a vaso- constrictor 
principle in the frog’s skin. 

The Section of Public Medicine, under Sir Henry 
Gauvain as president, dealt T7ith tuberculosis, in- 
dustrial and tropical medicine, and racial problems. 
At its first meeting the subject of pleural effusion in 
artificial pneumothorax was introduced by an in- 
formative paper by Dr. D. B. Roscmthal ; and Mr. 
M. P. Susman opened a discussion on tuberculous 
empysema. At the second meeting of the section, 
which was combined with the Section of Medical 
Sociology, the principal subject was racial pressure 
problems in Australia and its neighbourhood, opened 
by Sir R. W. Cilento. 

The Section of Medical Sociology, with Dr. E. Kaye 
le Fleming as president, discussed the AiisHalian 
medical aerial services, the social aims of mental 
hygiene, and along with the Section of Public Medi- 
cine, racial pressure problems opened by Sir Raphael 
Cilento. Sir James Barrett spoke of the difficulties 
of agricultural and pastoral activity in the Northern 
Territory, pointing out that on parts of the south 
coast of J ava, which has a population of forty million 
people, areas resembling northern Australia are 
reported to be practically empty, and that for 
successful agriculture a rainfall of at least ten inches 
in the dry season is essential. Sir James Barrett 
then quoted an article by Mr. Wynne Williams, from 
the last number of the Economic Record, to the effect 
that apart from Queensland, Northern Australia is 
economically incapable of carrying a large population 
of any race. The difficulty is not physiological but 
entirely economic. 

The Section of Dermatology was presided over by 
Dr. S. Watson Smith. The principal subject for 
discussion was the incidence of skin diseases in 
Australia, opened by Dr. Herman Lawrence. A main 
point brought out was the exceptionally high incidence 
in Australia of keratosis, rodent ulcer and epi- 
thelioma — called by Dr. Lawrence the “epithelial 
triad” and attributed by him largely to sunlight. An 
account of staphylococcal skin infections by Dr. Ivan 
Connor indicated the value of treatment by toxoids. 
Dr. J. C. Belisario contributed a paper on fungus 
infections. 


Lumiere and the Invention of Cinematography 


A BRILLIANT gathering took place on the 
evening of November 6 at the Sorboime, in 
honour of M. Louis Lumiere, father of the cinema 
and of many other inventions in the field of photo- 
graphy. 

The great hall of the University of Paris was 
resplendent with high officials, including the French 
President, M. Lebrun, the Diplomatic Corps, distin- 
guished academicians and representatives of numerous 
scientific and industrial organisations. 

M. Mario Roustan, Minister of Education, presided, 
and speakers vied with each other in paying tribute 
to the qualities which have enabled M. Lumiere to 
devote half a century of an active and fruitful life 
to promote applied science. • 


M. Armbruster, president of the Renaissance 
Fran 9 aise, who took the initiative in organising the 
celebrations, supplied a historical outline. He 
mentioned how Lumiere, son of a photographer, of 
Besangon, developed with his brother a successful 
manufacturing photographic plant at Lyons, which 
became known throughout the world. He recalled 
the first public presentation, on December 28, 1895, 
of moving pictures in the basement of a Paris cafe, at 
14 bd. des Capueines, amidst much scepticism and 
sarcasm — ^which, however, did not prevent the rapid 
success and growth of the enterprise. 

M. Ch. Fabry, the distinguished physicist, spoke 
of the numerous applications of Lumiere’s work. 
M. Ch. Belac quoted figures to show the great 
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©conomic importaac© of the cinema 
M. Georges Lecomte, the well-known writer, emargea 
upon the aesthetic value of the cinematographic art. 

Sir Robert Mond, dean of the distinguished foreign 
delegates present, outlined the historical develop- 
ment of the photography of movement, and expressea 
the high regard in which Louis Lumiere is heia 
throughout the world. ^ ^ 

Historically, for the beginning of cinematograpliy, 
one may go back to the animated drawmgs deyisea 
by the Belgian physicist Antoine Plateau m l»dU, 
which were used in the phenakitiscope. Improved by 
Clerk Maxwell in 1869 and enlarged by the American, 
Horner, the apparatus became known as the zoetrope. 
Molteni, in 1850, had his choreutoscope, consistmg 
of a glass disc on which six different positions ot a 
moving object were drawn, so that on turnup _e 
disc the appearance of movement was produced. In 
1893 Edison devised his kinetoscope, consisting ot an 
endless film about 20 metres long, moving at sych a 
rate that 45 images were presented per second, xt 
had the drawback of being visible to only one person 
at a time. 

On the photographic side, we find the American 
Muybridge in 1872 utilising a series of thirty cameras 
to photograph a galloping horse. The astronoiner 
Janssen devised a photographic revolver in which 
a circular photographic plate turns round, so that 
48 pictures can be taken in 62 seconds ; the phj'Sio- 
logist Jules Marey developed his chronophotograph 
and M. Demeny his phonoscope. 

Ail these separate inventions and improvements 
do not, however, detract from the great merit of 
Louis Lumiere, that of having devised^ an apparatus 
which will both photograph an object in motion and 


■reproduce it - afterwards , upon a screen so as to give 
the impression of movement, in the form in. which 

we see it to-day. 

.The invention' of the moving picture apparatus, 
though the most spectacular of Lumiere’s inventions, 
forms but part of his numerous activities. 1899 
he made an apparatus for taking 'rotary’ photo- 
graphs, so as to be able to make a complete tour 
of the horizon. In 1901 he devised a 'photoramic 
method of projection, and in 1907, after numerous 
trials, he perfected the Lumiere niethod of colour 
photography still used throughout the world. 

During the War, Lumiere had to divert his in- 
ventive genius in other directions. He devised a 
method of heating the eoclq3it of aeroplanes, and lie 
improved artificial limbs for mutilated soldiep. 
To-day, at the age of seventy -one years, we find him 
still active in research and invention. Recently lie 
gave before the Academy of Sciences an ^ exhibition 
of stereoscopic cinematography. At his villa at 
Heuiliy-sur-Seine, M. Lumiere has instailad several 
laboratories that enable him to carry out his in- 
vestigations in cinematography and related matters. 

No account of Louis Lumiere would be complete 
without mention of his brother Auguste, by tw o yeai:*s 
his senior, w^ho has been a constant collaborator, 
though specialising in the fields of chemistry and 
biology. The original patent for a cinema apparatus 
in 1895 was, in fact, taken in the joint names of 
Auguste and Louis Lumiere, but the elder brother 
has made it clear that in this particular case the 
originator of the idea was Louis. Both brothers are 
members of the Paris Academy of Sciences, and have 
received numerous honours from scientific bodies in 
France and elsewhere. 


Human Genetics and Human Ideals’" 


T WO widely held opinions on human genetics 
may be summarised as follows : (1) It is 

essential in the interests of national hygiene that the 
unfit should be sterilised ; (2) some races are superior 
to others, the members of which cannot rise to the 
highest levels possible to humanity. 

Both theories are largely based on analogical 
reasoning from the breeding of domestic animals. 
Although the laws of heredity are the same in men 
.as in other mammals, the analogy is suspect because 
■our domestic animals are far more genetically homo- 
geneous than any human groups, having been 
established by intense inbreeding and selection. We 
must, therefore, examine the evidence for these 
propositions in detail. 

Abnormalities and Sterilisation 

Human abnormalities which are genetically deter- 
mined fall into five main classes : 

(1) Those due to autosomal dominant genes, 
which determine the abnormality in all cases ; for 
example, lobster claw, cleidocranial dysostosis. Here 
•the abnormality is handed down only by affected 

Substance of a Sir Halley Stewart Trust Lecture delivered by 
Prof. J. B. S. Haldane, F.R.S., in the Memorial Hall, Parringdon 
Street, London, on November 6. 


persons, and to about half their children, regardless 
of sex. 

(2) Those due to autosomal genes with mani- 
festation in some, but not ail cases. ' For example, 
blue sclerotics are due to a doniinaiit gene with 100 
per cent manifestation. A fraction of the patients 
develop bone fragility, deafness dtie to otos< taosis, 
or both. Huntingdon’s chorc^a, duo to a doiniiiant 
gene, may not develop until the ago of soveiit>^ 
though the average age is thirty -five. Sreh ab- 
normalities run in a family, are handed down tjo 
less than half the progeny of affected persons, aird 
often skip a generation. I 

. (3) Those due to sex -linked genes. Tlu.^se are ofteli 
manifested wholly, or almost wholly, in males and 
transmitted by females, for example, ha mophilia. But 
they may be incompletely recessive in heterozygous 
females, and effect a proportion of them, as with 
Leber’s disease (atrophy of the optic nerve). 

(4) Those due to autosomal recessive genes. These 
are not hereditary in the ordinary sense. They are: 
very rarely handed down from ancestor to offspring, 
but occur in on© or more children of a pair, both of 
whom are heteroz'^gous. They are very much more 
frequent in the offspring of parents who are related 
to one another, for, example, of first cousins, than in 
the general population. They include amaurotic 
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idiocy, some kinds of deaf mutism, and xeroderma 
pigmentosum, a skin affection two thirds of the 
victims of which die of cancer in less than fifteen 
years. 

(5) Those due to the co-operation of many genes. 
It is highly probable that many of the milder forms 
of mental defect are of this kind, but the analysis 
is still incomplete. ■ 

Ho far-reaching eugeniical programme can be 
framed until we know the relative frequencies of these 
five classes. They are not known at present. 

Sterilisation of the unfit would be very effective 
against type 1, moderately so against types 2 and 
3, slightly so against type 5, and wholly ineffective 
against type 4. Here the possible eugenic measures 
are the discouragement of inbreeding, and the termina- 
tion of marriage, or at any rate breeding, in couples 
who have produced one defective child. In order to 
deal effectively with types 2 and 3 by sterilisation, it 
would be necessary to sterilise large numbers of fit 
persons. It is doubtful whether the sterilisation of 
all mental defectives would reduce the number in 
the next generation by as much as 15 per cent. 

In all cases, other measures than sterilisation are 
available, for example, continence and birth control 
for mentally normal persons, and segregation for 
defectives. 

Racial Comparisons 

When we say that race A is superior to race B 
•in a given respect, we may mean one of five things : 

(a) Members of race A have had a better chance 
than those of race B of displaying the character in 
question. For example, the pre-Columbian inhabitants 
of America were severely handicapped in their pro- 
gress to civilisation by the lack of domesticable 
animals. 

(b) All members of race A are superior to all 
members of race B. No case of this kind is known. 

(c) No member of race B can possibly reach the 
level attained by some members of race A, This 
may be true in some cases, but is certainly not 
scientifically proved, 

(d) The median performance of race A is superior 
to that of race B. This is probably true with reserva- 
tions. Thus it is likely that, in Europe, Europeans 
are more socially efficient than Negroes ; but the 
converse seems to be true in West Africa (the so- 
called . white man’s grave). 

(e) Race A produces more exceptional individuals, 
for example, great musicians, than race B. This is 
also probably true in some cases, but as it may be 
due to greater variability, implies no superiority in 
the mass of the race. 

It' is emphasised that iimate psychological char- 
acteristics of races overlap. Thus there is no evidence 
for an innate psychological characteristic found in 
all Negroes, but no Europeans. The so-called races 
of western Europe (Nordic, Alpine, Mediterranean, 
and so on) overlap in physical as well as psycho- 
logical characteristics. 

Our knowledge of the effects of human race- 
crossing is slight. In animals, such a cross may be 
advantageous in the first generation, but harmful in 
later generations, but there is no clear evidence as 
to whether this is true in man, though some facts 
seem^ to support this hypothesis. 

Great caution is required in the application of our 
existing knowledge of human genetics, and far more 
extensive information is needed. 
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Educational Topics and Events 

Cambridge. — On behalf of a body of subscribers, 
an offer of £540 has been made to the University to 
form a fund in memory of Dr. J, E. Marr, Wood- 
wardian professor of geology. This fund is to be 
used to provide grants for the study of geology in 
the field. 

The Council of the Senate recomiiiends the ap- 
proval of the plans for a new high-tension laboratory 
for the Cavendish Laboratory prepared by Mr. 
Charles Holden. The new laboratorv will cost about 

£15,500. 

Oxford. — Henry Balfour has been granted the title 
of professor during his euratorship of the Pitt -Rivers 
Museum. 

An exhibition to illustrate the work of Robert 
Hooke (1635-1704), in the Museum of the History of 
Science, will be Oi^ened by the Dean of Christ Church, 
on November 20, at 2,15. 

The course of lectures on the scientific con- 
tributions of members of the Oxford Colleges has 
been continued by Dr. R. T. Gunther at New College 
and at All Souls. Although neither College was 
primarily endowed for the training of men of science, 
yet their early successes were remarkable. The 
physicians Bentley and Walter Bayley of New College, 
and Linacre, Warner, Bartlot, Recorde, Sydenham, 
Needham, Millington and Mayow of All Souls all 
achieved fame in various ways before a long period 
of quiescence in the eighteenth century. In the 
nineteenth century, the brothers Duncan of New 
College restored the Old Ashmolean as a zoological 
museum, while Acland of All Souls effected its 
removal to the new University Museum that he 
founded in the Parks. New College owns the house 
and observatory of Halley, Bradley and Bliss, and 
has attached to it the Savilian professorships of 
astronomy and geometry, which were held by 
Charles Pritchard, founder of the University Obser- 
vatory, and H. H. Turner, who inaugurated the 
Seismological Department. * 


A COURSE of eight lectures on tropical hygiene for 
men and women outside the medical profession pro- 
ceeding to the tropics will be given at the London 
School of Hygiene and Tropical Medicine, commencing 
on December 2. The lectures will be given by Lieut. - 
Colonel H. B. Newham, H. H, Clay and Sir Malcolm 
Watson. Further information can be obtained from 
the Organising Secretary, Ross Institute of Tropical 
Hygiene, London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.l. 

According to the recently issued report of the 
Commonwealth Fund Trustees, there were 150 
applications for fellowships in 1935, and thirty -one 
appointments were made. These comprised twenty - 
four ordinary fellows, two Dominion fellows and five 
service fellows. The fellowships are offered to British 
subjects, and are tenable at certain American uni- 
versities for two years. The same number is being 
offered for 1936. Women are not eligible for appoint- 
ment. Further information may be obtained from 
the Secretary, Commonwealth Fund Fellowships, 35 
Portman Square, London, W.l. 
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Science News a Century Ago 

Auroral Display seen at Oxford 

Soon after 8 p.m. on November 18, 1835, a vivid 
auroral display was witnessed near Oxford by the 
Eev. J. Giiillemard, of St. John’s College. A rapid 
succession of rays of light began to shoot up first 
in the east, and after vanishing there, appeared in 
nearly the same form in the west. When the display 
was over, a part of the sky filled with a faint silvery 
light diffused over a banlr of clouds. {PToceedhigs 
of the Ashmolean Society, 9.) 

The Duke of Sussex and the Royal Society 

In 1830, the Duke of Sussex accepted the presidency 
of the Royal Society in succession to Davies Gilbert ; 
he held the office for eight years. On November 20, 
1835, after the first autumn meeting of the Society, 
a correspondent, "F. R. S.”, wrote to the editor of 
The Times : “On the recommencement of the annual 
session of the Royal Society, last night, it appeared 
that Mr. Lubbock had resigned his office of treasurer, 
for no other reason than the total want of co-operation 
in the objects and business of the society on the part 
of the Royal President, who on the alleged grounds 
of iil-health had not attended a single meeting of 
council. . . . 

“Now, however, on the eve of the annual election, 
on St. Andrew’s day, and according to the approved 
precedent of the last three or four years, a pathetic 
letter will be read to the general meeting, apologizing 
for past neglect, tendering a reluctant resignation, 
and in the hoped event of its non-acceptance, making 
large professions of improved conduct in the future. 

“The shortness of the notice, and the utter im- 
preparedness of the society on the present occasion, 
preclude any other alternative than a sullen and 
indignant re-election and thus another blank session 
will accelerate the downward course of the society in 
scientific usefulness and consequent public estimation. 

“It may not be too late in the course of the present 
session to avert so deplorable a result by some 
influential members taking measures for vindicating 
the paramount ascendency of science over rank, by 
making such a choice on a future election as shall 
atone for the original sin of not having placed a 
liersehell in the chair once occupied by a Newton 
and a Davy.” 

Trial of a Cornish Pumping Engine 

A CENTiFRY ago, the pumping engines employed 
in the mines of Cornwall were among the finest of 
their kind. ^ Quoting from the Falmouth Packet, 
the Mechanics' Magazine for November 21, 1835, 
said : “A steam-engine, lately erected on a copper 
mine in this neighbourhood [St. Austell], has been 
reported to have raised at an average rate of per- 
formance, upwards of ninety millions of pounds 
weight one foot high, with a bushel of coal. The 
correctness of this statement was questioned by rival 
engineers and others, and so seriously, that a challenge 
for a public trial was given and accepted. It took 
place last week, in presence of a number of most 
experienced mine agents from diiferent parts of the 
country, and the result of twenty -four hours’ trial 
was the unprecedented performance of lifting 125| 
millions of pounds weight one foot high, with every 
bushel of coal consumed! The engine is of large 


size, the cylinder being 80 iiicliC3S diameter. The 
principle is that of Boulton and Watt but impro\^ed 
in economising the heat when generated, so as in 
the greatest possible degree to apply it to the end 
of producing steam, and mai,iitaiiiiiig it until its work 
is performed. The engineer’s name is West.” 

Xuminous^ Appearance of Oenothera 

Db. Buckland discoursed in the Old Ashmolean 
Museum at Oxford on November 22, 1835, on the 
luminous’ appearance of the ■ flowers of Oenothera, 
It continued uninterrupted!}?- for a considerable 
length of time ; it did not, appear to, resemble any 
electric effect; and the opinion , which seemed most 
probable was, that the plant has a powder of absorbing 
light, and giving it out in peculiar circumstances. 
(Proceedings of the Ashmolean Society, 9.) 


Societies and Academies 

Lonbon 

Royal Society^ November 7. F. W. G. White 
and L. W. Bbown : Some rmutsurements of the 
reflection coefficient of the ionospliere for wireless 
waves. The Breit and Tuve techiiicjue for ionospheric 
investigation is employed, the seudtT-recffiver system 
being calibrated so that the reflection cotfficient ma.}" 
be determined for a wave of any frequency within 
the range 2 *80-6 *50 Mc/s, from the relative amplitudes- 
of the direct and the',singl 5 ’' reflected atmospheric 
waves. Examples of measurements, made at noon 
during the period November 1934:~-May 1935, show 
that the total absorption suffered by the waves is 
very much dependent upon the critical phenomena 
at the transition of reflection from one region to 
another. The influence of the absorbing regions is 
estimated from the results. Estimates, based upon 
Appleton’s theoretical formula, of the collisional 
frequency of the electrons with gas molecules in the 
Fz ionised region of the upper atmosphere, are made. 
The collisional frequency is of the order 5 x 10® per 
second at a height of approximately 250 km. above 
the surface of the earth. J. P. Gott : The electric 
charge collected by w^ater-drops falling through a 
cloud of electrically chai'ged particles in a vertical 
electric field. Measurements w?ere maiie of the cliarge 
collected by a large water drop falling through a ,jet 
of the cloud containing equal numbers of positively 
and negatively charged cloud particles in a vertical 
electric field maintained between two horizontal field 
plates. When the upper plate w?as positive, the drop 
collected a negative charge, and wflieii the iipper plate 
was negative the drop collected a positive , charge. 
This is in agreement with a theory proposed by, 
Wilson in connexion with the mechanism of thunder- 
clouds. The quantitative agreement is as close as 
could be expected from the experimental arrange- 
ment. The experiments also afforded a test of the 
mechanism suggested by Elster and Geitel. If any 
charge was collected by the operation of this 
mechanism, it was too small to be observed. 

vParis 

Academy of Sciences, October 14 201, 629-692). 

Chables Achabb, Aitgitstin Boijtabic and Jean 
Bouchard: The comparative action of ordinary 
alkaloids and genalkaloids on the fluorescence 


November 16, 1935 


NATURE 


807 


of iirtuiin© solutions. The. ge’snalkaloids are alkaloids 
in which the amino group lias ..been converted 
into an amino -oxide, and, , while ^ posse.ssi.ng the 
same tlie.rapeiitie actions as the original alkaloids, are 
less toxic. The alkaloids .examined have an inhibiting 
efiect on the fluorescence of iiranine solutions, but 
the genalkaloids do not possess this property. The 
authors regard the marked attenuation of the toxic 
effects of the genalkaloids as due to the disappearance 
of their antoxygen properties. Pierre be Vanssay : 
General bathymetric' map of the oceans. Claude 
Che VALLE Y : The theory of bodies of classes. Jean 
BraItzefe : The generalisation of preceding results 
relating to Dirichlet series. F. Marty : The role 
of the idea of the hypergroup in the study of non- 
Abelian groups. Nicolas Lusin : A new method 
in the theory of descriptive functions., Andre 
Gharbubau ; Remark relating to a thin circular 
rod, articulated at its two extremities and submitted 
to a normal and uniform pressure. Bernard 
Laffaille and Florin Vasilesco : The flamhage of 
thin cylindrical plates. S. Sliosjeqne : The question 
of the plane movement of heavy fluids. Willem 
Uyterhoeven and Cornblis Verbubg : The effects 
of the periodic variation of the concentration of the 
neutral atoms of the vapour in a sodium lamp with 
alternating current. An oscillogram is reproduced 
showing the variation of the current, electromotive 
force and intensity of the yellow light. A theoretical 
explanation is given accounting for the observed facts. 
Raymond Zougkermann : The explosive potential of 
hydrogen with high-frequency current. A discussion 
of the effects of impurities in the hydrogen, especially 
mercury vapour, on the explosive potential and 
appearance of the discharge. Felix Trombe : The 
paramagnetism of metallic gadolinium above its Curie 
point. The ferromagnetic Curie point of gadolinium 
is 16® C., the paramagnetic Curie point is 29*5° C. 
The paramagnetic moment of the metal is 39*28 
Weiss magnetons, practically identical with the 
moment calculated from the oxide by Cabrera, 39*25. 
Mon Bloch, Eugene Bloch and Choong Shin- 
PiAW : The absorption spectrum of selenium dioxide. 
A description of a new series of absorption bands in 
the ultra-violet. V. Kunzl ; A new method of 
focalisation in spectrography with X-rays. Mme. 
THEBhsB Gbivbt-Meyer : The absence of notable 
gamma emission in the collision of rapid neutrons 
with protons. F. Bourion and Mlle. O. Hun : The 
oryoscopic determination of the total hydration of 
the ions of sodium nitrate. M. Bobtelsky and 
Mlle. R. Cohen : The conditions of formation of 
trivalent manganese chloride in hydrochloric acid 
solutions and on its decomposition in the presence 
of complex catalysts. Rene Daemon, Jean Chedin 
and Louis Brissaud : The nitration of cellulose by 
nitric anhydride. ; Nitrogen pentoxide in organic 
solution (carbon tetrachloride) is capable of nitrating 
cellulose to the maximum (14*1 per cent nitrogen) 
with a very good yield. Adolfo T. Williams : The 
absorption spectra of metallic and organic colloidal 
solutions and the absorption of metallic films. For 
organic substances, the stractiire of the absorption 
spectra in colloidal solution is much the same as in 
true solution. Edmond Bauer and Michel Magat ; 
The Raman spectrum of liquid heavy water. The 
frequency 170-176 is nearly the same in HgO and 
D20,but thebands 350-500 cm.~^ and 500-700 cm.“* are 
clearly displaced towards the lower frequencies. 
Jacques Lefol : The hydrates of monooalcium 
silicate. Raymond Rohmer : The system, water - sul- 


phuric acid - nickel sulphate . Robert Vandoni ; The 
disengagement of nitrogen monoxide during the de- 
composition of the nitrocelluloses. The gases arising 
from various modes of decomposition of nitro-cellu- 
lose contain nitrous oxide in important proportions,, 
usually higher than the proportion of free nitrogen. 
Jules Jabrousse : The oxidation of diphenyl - 
pyruvic acid. Jean Grard : Cellulose triacetate. 
Details of method of preparation. Alexandre 
Dauvillieb : The determination of atmospheric 
ozone. A comparison of the spectrographic and 
chemical methods. The results by the two methods, 
while not identical, agree fairly well, considering that 
the collection of one sample is local and that the 
concentration of ozone near the soil may vary 
rapidly. Pierre Cappe db Baillon : A new strain 
of Baculum artemds. Guillaume Valette ; Study 
of the fixation of quinine on Paramecium by means 
of the microscopical examination of the fluorescence. 
Cells of Paramecium caudatum show a maximum 
quinine absorption in the neighbourhood of the 
digestive vacuoles. Emile Cesari, Jean Bauche 
and Paul Boquet : A strain of Vipera aspis with 
white venom. Gilbert Ranson : The determinism 
of the seasonal fixation of Navicula fusiformis. Its 
experimental culture in ostreaeulture. Gaston 
Ramon .* The favourable efiect of certain lipoid 
substances on the immunising action of antigens. 
Maurice Doladilhe : Contribution to the study of 
the globulins of the blood in relation with its alexic 
power. Alexandre Besredka, Israel Magat, 
Pierre Laval and Pierre Besnard : Intra- 
cutaneous vaccination against Pearce -Brown epithe- 
lioma. 

Cape Town 

Royal Society of South Africa, September 18. I. 
Donen : Studies in deciduous fruit (3). The chemical 
changes in Kelsey and Gaviota plums during growth. 
The life of the Kelsey and Gaviota plum on the tree 
may be divided into three stages. During the first 
stage the growth of the stone predominates over 
that of the flesh. The rate of growth, and of increase 
of all constituents of the flesh, except alcohol -insoluble 
residue, is comparatively slow. The concentration of 
total solids, alcohol-insoluble residue and nitrogen 
falls rapidly during this period, but acid concentration 
remains high. Starch is present in the plum at the 
beginning of this stage only. The second stage of 
growth commences when the stone is fully developed. 
It is characterised by a rapid rise in the rate of growth 
of the plum and in the rate of increase of total solids, 
sucrose, nitrogen and acid per fruit. These rates of 
increase finally reach a maximum value at the end 
of this stage. The third stage of growth is a period 
of maturation. The rate of accumulation of con- 
stituents per plum falls rapidly. Sucrose and nitrogen 
accumulate in the flesh so long as the plum remains 
on the tree. D. G. Haylett ; Studies on dropping- 
berry in Waltham Cross grapes {Vitis vinifera), 
J. L. B. Smith : Some interesting new fishes from 
South Africa. Two noteworthy additions, one of a 
genus, the other of a family, new to the South 
African marine ichthyfaiina list are described and 
figured. Scymnus hrevipinnis, n.sp., is a shark from 
deep water ofi Algoa Bay. Species of this genus 
have hitherto been recorded only from the North 
Atlantic and from Japan. Taeniolahrus marleyi, n.sp., 
recently obtained at Durban, is a member of the 
little-known family Trichonotidse, hitherto recorded 
only from the Indo -Australian region. 
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Forthcoming Events 

\M^tings Tiwrli'ed nHth an asterisk are open to the pnhlici] 


BoYAt Society or Medicine (Kedbolooy Section), at 
. g.30. — Prof. E. D. Adrian : “Electrical Activity of the 
Cortex”. 

Dr. J. H. Quastel : “Eiizyiiiie Activity of the Brain”. 


Sunday^ November 17 

British Museum (Natural History), at 3 and 4.30. 

M. A. Phillips ; “Reptiles”. 

Monday, November 18 

British Museum (Natural History), at 11.30.-~H. W. 
Parker: “Reptiles of the Galapagos Ai’chipelago”.* 

University College, Lonuon, at 5. — ^Dr. Phyllis M. 
Tookey Kerridge : “The Physiology of Hearing’ 
(succeeding lecture on November 25).* 

University of Leeds, at 5.15. — Dr. W. F. P. McLintock ; 
“The Gravitational Method of Investigating Geological 
Structure”.* 

Engineers’ German Circle, at 6,— (at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W,l).~-Robert Kroiifeld: “Neuzeitlicher Segelflug” 
(Modem Methods of Gliding and Soaring).* 

Royal Society of Arts, at 8.-— Dr. Bernard Smith : 
“Geological Aspects of Underground Water Supplies” 
(Cantor Lectures. Succeeding lectures on November 25 
and December 2). 

Royal Geographical Society, at 8.30. — ^Dr. G. N. 
Humphreys and E. Shaekleton : “The Oxford Uni- 
versity Ellesmer© Land Expedition, 1934”. 

Tuesday, November 19 

University College Hospital Medical School, at 5. — 
Sir Walter Langdon -Brown : “The Integration of the 
Endocrine System” (Victor Horsley Memorial Lecture).* 

Eugenics Society, at 5.15. — (in the rooms of the Limiean 
Society, Burlington House, Piccadilly, W.l). — J. V. 
Quilliam, Mrs. C. B. S. Hodson and Dr. C. P. Blacker : 
“Voluntary Sterilisation — ^The Work of the last Two 
Years”,* ■■ 

Chadwick Public Lecture, at 5.30. — (at the London 
School of Hygiene, Keppel Street, W.C.l).-— Prof. R. C. 
McLean : “The Bacteriology of the Atmosphere”.* 

British' Psychological Society, at 6. — ^Dr. J. N. 
Langdon: “Monotony and Industry”. 

University of Leeds, at 8. — (in the Philosophical Hall, 
Park Row, Leeds). — R. A. Watson Watt: “The 
Weather House”. 

Wednesday, November 20 

Roy'al Meteorological Society, at 5.— J. Edmund 
Clark, Ivan D. Margary and C. T. P. Cave: “Report 
on the Phenologioal Observations in- the British Isles, 
December 1933 to November 1934”. 

Thursday, November 21 

Royal Society, at 4.30.— A. R. Ubbeiohde, -J. W. 
Drinkwater and A. Egerton : “ ‘Proknocks’ and Hydro- 
carbon Combustion”. , 

D, T. A. Townend and E. A. C. Chamberlain : “The 
Influence of Pressure on the Spontaneous Ignition of 
Inflammable Gas-Air Mixtures. (4) Methane, Ethane, 
and Propane — Air Mixtures”. 

Halley Stewart Trust Lecture, at 6. — (in the Memorial 
Hall, FaiTingdon Street, London, E.C.). — ^Prof. Julian 
Huxley.* 

Chemical Society^, at 8. — ^Discussion on “Some Aspects 
of the Interaction between Gases and Solids”, to be 
opened by Prof. E. K. Rideal, followed by Dr. J. K. 
Roberts and Dr. R. M. Barrer. Other speakers : Prof. 
A., J. Allniand, Dr. R. C. L. Bosworth, Dr. A. Farkas, 
Prof. W. E. Garner, Prof. J. E. Lennard-Jones and Dr. 
H. W. Melville. 


Friday, November 22 

Institution of Professional Civil Servants, at 5,30. — 
(at the Royal Society of Arts, Jolm Street, Adelphi, 
W.C.2). — H. A, Tripp : “The Problem of Road Casual- 
ties”.* 

Institute of Fuel, at 6. — (at the Institution of Electrical 
Engineers). — Keimeth Gordon : “Development of Coal 
Hydrogenation by the Ltd.”* 

Royal Institution, at 9. — ^Prof. John Read : “A 
Musical Alchemist”. 

Saturday, November 23 

Royal Institution, at 3. — ^Dr. LawTeiic© Buiyon : 
“Chinese Painting” (succeeding lecture on November 

30). 


Official Publications Received 


Great Britain and Ireland 

New Forest Association. Annual Beporfc and Statorneiit of Accotinfcs, 
1935. Pp. 19-j-4 plates. (Brockenhiirst : Capt. G. Sutton, Hon. See., 
Estate Offices.) [2510 

Department of Scientific and Industrial Peseareh. K(*port of the 
Forest Products Research Board with the Report of the Director of 
Forest Products Research for the Year 1034. Pp. vi 4- 7.5 4- 2 plates. 
(London : H.M. Stationery Office.) Is. (W, net, [2610 

Air Ministry ; Aeronautical Research Gninmittec : Reports and 
Memoranda. No. 1660 (Spin. 206) : Slots and Interceptors in Spins. 
By S. B. Gates, H. B. Ir\ing, B. P. Alston and A V. Stcidiens. Pp. 
294-20 plates, (London: li.M. Stationery Othee.l 2s.6d.net. [2910 
Agricultural Research Council. A Report by a Committee on Die 
Preservation of Grass and other Fodder Crops. (A.R.C. Report Seiit"-, 
No. 1.) Pp.iii4“35. (London: H.M. Stetionen Olliee.) Ls'. net.. [IIOIO 
Proceedings of the Royal Irish Academy. Vol. 42, Section B, No. 
15 : The Metamorpliic Rocks of Inishowen, Co. Donegal. By Br. 
William J. McCallien. 'Pp. 407-442 -f- plates 6-11, 2«. Vol. 42, Section 
B, No. 16 : Larval Stages of the Eiiphausids .Neinaimedis megalops 
(G. O. Bars) and Stylocheiron hngkome (G. O. Sars) taken off the 
South-west Coast of Ireland. By Winifred E. Frost. Pp, 443-458 4- 
plates 12-15. la. (Dublin : Hodges, Figgis and Co, ; London : 
Williams and Norgate, Ltd.) [3110 

Battersea Polytechnic. R.eport of the Principal for tlie Session 
1934-35. Pp. 39. (London : Battersea Polytechnic.) [3110 

Medical Research Council. Special Report Series, No. 204 ; Medical 
Uses of Radium ; Summary of Reports from Eesearcli Centres 
for 1934. Pp. 454-2 plates. (London: H.M. Stationery Office.) 
Is. net. [3110 

Other Countries 

Report of the Aeronautical Research Institute, Tokyo Imperial 
University. No. 128: JS-Diagranis for (’mnhustion Gases of Correct 
and Weak Mixtures. By Keikichi Tanaka ami Seiichl Awano. Pp. 
283-2974*15 plates, (Tokyo : Kugyo Tetslio KaljusliikS ICaisha.) 
2.05 yen. [2810 

Colony and Protectorate of Nigeria. Annual Report on the Geo- 
logical Survey Department for the Year 1934. Pp. ii 4- 3ft -1-7 plates. 
(Lagos : Government Printer ; Lomlon : Crown AgtuUs for the 
Colonies.) ds. 6(?. net. [2910 

New Zealand : State Forest Service, Annual Report of t!ic Director 
of Forestry for the Year ended 3 1st March 19.35. Pp- 19. 9(L Leaflet 
No. 26: The Propertie.s and Uses of Kauri {AgatMi> ai^stralw). By 

Alex R. Bntrican. Pp. 14. (Wellington; Government Print (w.) [2910 
Western Australia. Report of the Royal CoTumission appointed to 
Investigate, Report and Advise upon mutters In relation to tiie Con- 
dition and Treatment of Aborigines. Pp. 24+3 plates. (Perth: 

Governineiit Printer.) [3110 

Koninklijk Nederlandsch Meteorologisch Xnstitmit, No. 102 : Mede- 
^elingen en Verhaiidelingen, No. 36 : Het Klimaat van Nederlandsch 
West-Indie. Door Dr. G. Braak. Pp. 120. (’s-Gravenhage ; Rijksiiit- 
geveri].) 1.00 f. [Ill 

Mines : National Museum of Canada. Bulletin. No. 
74 (Biological Series, No. 20) : Botanical Investigations in Wood 
Buffalo Park. By Hugh M. Raiip. Pp. iii4-174. 50 cents. Bulletin 
No. 75 (Anthropological Series, No. 16) : Folk-Songs of Old Quebec. 
By Marius Barbeau. Song translations by Regina Lenore Shooiman. 
Pp.iii + 72. 25 cents. (Ottawa: King’s Printer.) [Ill 

_ Canada : Department of Mines : Bureau of Economic Geology : 
Geological Survey. Memoir 176 : Geology of Southern Saskatchewan. 
By F.j. Fraser, F. H. McLearn, L. S. Russell, P. S. Warren and 
R. T. D. Wickenden. (No. 2373.) Pp. ii4-137+6 plates. 50 cents. 
Meinoir 179 : Lode Gold Deposits of Fairview Camp, Camp McKinney 
and Yidette Lake Area, and the Dividend-Lakeview' Property near 
Osoyops, B.C. By W. B. Gockfleld. (No. 2392.) Pp. i!4-38, 25 cents., 
Menaoii^Sl : Barkerville Gold Belt, Cariboo District, British Columbia. 
By G. Hanson. ,(No. 2396.) Pp. 114-42. 25 cents. (Ottawa: King’s 
Printer.) [Ill 
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Economics of Plenty”' 


F ew problems have astonished the modern 
world so much as the apparent paradox of 
‘poverty in the midst of plenty” yet, as Sir Josiah 
Stamp pointed out in his Norman Lockyer Lecture 
to the British Science Guild, delivered on November 
13 and entitled “The Calculus of Plenty”, the 
problem is by no means new, for just a hundred 
years ago, Carlyle could write that “In the midst 
of plethoric plenty, the people perish’ ’ . As the years 
have gone on, the term ‘plenty’, while still covering 
the glaring maladjustment of things made, longed 
for but unused, has gradually widened in content 
to mean much more. In the last few years, it has 
become so nebulous and over-suggestive as to be, 
in Sir Josiah Stamp’s words, almost an intellectual 
menace. The conception for which it stands, how- 
ever, is in all conscience, he said, serious enough, 
though we should not be overawed or confused 
by it. The rigorous analytical examination to 
which Sir Josiah subjected the term ‘plenty’ in 
the course of his lecture provides an important 
contribution to the elucidation of the various 
problems involved, which only too often are 
lumped together to the confusion of clear thinking. 
Adopting a main threefold classification with 
various sub-heads, he classified ‘plenty’ as first that 
of physical or scientific potentiality ; second!}?', 
as that of unused or unmarketed production ; and 
thirdly, that of unused capacity. 

The plenty of potentiality is mainly a conception 
of the engineer and man of science, and it was 
developed to its greatest extent by the exponents 
of technocracy, who have left a sinister trail of 
dreams and pseudo-statistics over the whole field 
of thought and inquiry. Generally speaking, it 

* The Calculus of Plenty. By Sir Josiah Stamp. <The Norman 
Lockver Lecture, 1935.) Pp. 35. (London: British Science Guild, 
1935.') is. 


expresses the facts of output in terms of reduced 
man-power for a given output. But the crude 
figures of engineering potentiality need to be 
qualified before the net figures of economic 
potentiality are deduced. It may well be that on 
the manufacturing side ail the attendant supplies 
and processes cannot be speeded up to correspond, 
or the full and even load postulated may not really 
be available. Further, even supposing a consider- 
ably lower price is possible for the larger quantities 
available, after allowing for every production 
difficulty, it is not certain that the amount will 
be taken by the public at that price or even at 
any price. It might be a boon to make 100 fire 
grates with the ease with which one is now made, 
and yet not really a greater boon in any realistic 
sense to make 1,000 for every one now. Technical 
possibility has to be considered against a back- 
ground of economic and psychological relativity. 
A further serious limitation will arise if in fact 
there are only one or two of the new machines 
in existence, and the bulk of supply comes from, 
older equipment. In this event, the alleged plenty 
does not actually exist, nor is it actually potential ; 
it is only hypothetically or ultimately potential. 

The current concept of plenty popularly finked 
in almost causative association with poverty is 
fed from three main sources : the concept of things 
not hitherto made but now capable of being made, 
the concept of things already made and standing 
unused, and the concept of things that have not 
but could have been made. 

Large dynamic ideas are scientifically dangerous 
if they remain unmeasured. Technological and 
scientific conceptions of plenty are capable of 
measurement and quantitative statement, but an 
accepted technique for this purpose is still lacking, 
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and no recognised units of productivity have yet 
been devised -which are capable of being fairly 
aggregated and compared. The problem, however, 
goes much further than the mere measurement of 
plenty, since successive increments of productivity 
of apparent equality in measurement may have 
different values in practice. It may be, for example, 
that an invention can only be brought into full 
use gradually ; fuller utilisation of unused capacity 
may involve greater proportionate expense for 
each unit, or increased supphes may only be 
demanded if the price is reduced. 

The technocrats made grossly excessive claims 
about the potentialities of science and invention, 
nearly always stated quantitatively, and with 
great apparent exactness, thus conveying an 
impression of realisable plenty were it not for 
someone’s stupidity or the faults of society. Some 
of the processes of technocratic computation, it 
would seem, assumed that machinery would he 
kept working 24 hours a day, or that what was 
true for an isolated process was true for a whole 
industry. 

The gross possible theoretical or technical 
capacity based on engineering ideas has to be 
brought down to the more important economic 
capacity in several stages. First there is the operat- 
ing margin. A 100 per cent use is in practice 
unattainable ; a part amounting to something like 
20 per cent must serve as a reserve for breakdown, 
repairs, irregularity of supplies, etc. 

Secondly, there is unco-ordinated surplus capa- 
city, since industries are not so perfectly integrated 
as to make possible a flow of production which 
will keep all stages fully employed. An intensified 
demand may quickly bring out some limiting 
factor. Allied to this, there is seasonal surplus 
capacity, and plant camiot be deemed to have a 
yearly capacity equal to its seasonal capacity 
multiplied by the full term. 

Thirdly, it is possible that two industries may 
have surplus capacity technically equal yet vastly 
difiPerent in practical potentiality. For example, 
people might be desiring radio sets more and more 
and pianos less and less, and not generally both. 
Abundant purchasing power means much greater 
demand for the one, very slight extra demand for 
the other. Clearly potential 'plenty’ cannot be 
regarded as the aggregate of these two unused sets 
of plant. Further, the advance of science and 
invention may render certain productive units 
obsolescent, or capital may be invested in pro- 
duction which is economically misplaced. 


Consideration must also be given to the demand 
side. Suppose there is an efficient up-to-date plant 
for the- , production of a certain article which is 
only .70 per cent utilised, but which could be fully 
utilised without difficulty. Then we could only 
call the 30 per cent "plenty in the midst of 
poverty” if additional employment or spending 
power enhances total demand at the former price, 
so that an enhanced total supply produced at the 
same cost is marketed. But if increased spending 
power gives a relatively less increased de.maiid for 
this article and the increa^sed supply is .at a rela- 
tively higher cost, we certainly could not. 

The destruction of actually produced wealth 
when men are in need strikes the imagination much 
more than^ mere unused capacity ; it seems so 
wanton. But tiiis, as Sir Josiah Stamp po.inted 
out, is by no means entirely a modem, phenomenon, 
for the throwing overboard of Eastern produce to 
maintain the price of the remainder has in a 
former century been the producers’ strike against 
an elastic demand schedule. 

Stocks 'carried over’ have not all the same 
quality. A glut of plums in Worcestershire not 
worth the cost of picking and getting to market 
is not effectively 'plenty’, though if there is a 
canning factory then it may well be plenty. Here, 
of course, the demand schedule for canned fruit 
is quite another thing than that for fresh fruit. 
Then there is obviously a 'quality of position’, for 
a surplus of tons of produce in Australia can well 
be different from tons in Smithfield. Perhaps the 
best-known example of the actual destruction of 
'plenty’ is the recent burning of coffee in Brazil, 
but not everybody has realised that the probable 
cause of the whole episode was an attempt on the 
part of producers, not merely to maintain prices 
but even to raise them. The excess supply of 
wheat of late years seems enormous when stated 
absolutely in bushels, but if it is measured in 
relation to total consumption, iianiely, 2*05 per 
cent, it becomes quite reasonable. 

Sir Josiah Stamp .also discussed the measure- 
ment of invention ‘plenty’ . Often innovations take 
a long time to get fully adopted if; their margin 
of advantage is not revolutionary. The laboratory 
case .-may be proved up to, the hilt, the engineer 
may be positive but the capital market is slow 
in moving ; and, in Sir Josiah ’s view, there is no 
reason .to' suppose that .socially-owned capital 
would be . more progressive and risk-taking than^ 
privately-subscribed capital, so as to reduce the lag 
between an idea and its practical development. 
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Woman: Past and Present 


Woman; an Historical, Gynaecological and 

Anthropological Compendium 
By Hermann Heiiiricli Floss, Max Bartels and Paul 
Bartels. Edited by Eric John DingWcall. Yol. L 
Fp: xiiH-655, Yol. 2. Fp. xii-f822. Yol. 3. Fp. 
viii+543. (London: William Heinemami (Medical 
Books), Ltd., 1935.) . 3 vols., £8 85. Od. net. , 

'POB fifty years tiie various editions of "‘Das 
Weib'' have had a considerable reputation 
on the Continent, in Great Britain and in the 
United States. The later editors revised and 
enlarged the book originally written by Dr. H. H. 
Floss and added nnmerous new illustrations, and 
it has thus become a unique compilation on 
womankind. Hitherto there has been no English 
translation, but now English students can study 
with ease the accumulated data of the eleventh 
edition. This work, however, is not a mere transla- 
tion, as the English editor, Dr. E. J. Dingwall, 
has made corrections and added supplementary 
matter, thus bringing it up to date so far as was 
possible. This laborious task has been performed 
in a most praiseworthy manner, and w^e have also 
to thank him for the very extensive bibliography. 
A noticeable feature of the work is the excellence 
of the illustrations, which are more than a thousand 
in number, but some of them could easily have 
been dispensed with. Loaded paper is used 
throughout on account of the illustrations and this 
makes the volumes uncomfortably heavy to hold ; 
vol. 2 w^eighs nearly 0 lb. 

This is a really remarkable compendium of the 
very voluminous literature that deals directly or 
incidentally wdth wLat appertains to women. The 
information is culled from ancient and modern 
authors and from the records of travellers and 
trained investigators among innumerable back- 
w'ard peoples as well as among the backward 
elements in modern communities. The external 
and internal anatomy of women is described and 
illustrated in detail, and sufficient physiological 
information is given for those who are not physio- 
logists. Matters of interest are provided for those 
who occupy themselves in the history of medicine 
and obstetrics ; but it is to anthropologists 
especially that the work will be of value, as it 
places at their disposal a wealth of material which 
otherwise it would be impossible for them to 
acquire. But it is to be feared that the great cost 
of the work wdll prevent most anthropologists from 
procuring it. 

The exigencies of space precluded that any one 


section of the social aspects of womankind could 
be treated in anything like a complete manner, 
Frobably enough has been given to satisfy 
ordinary requirements, but many recent field- 
workers will look in vain for the facts and in- 
ferences which are familiar to them. The ethno- 
logist has much provided for him, but he will have 
to search elsewhere for further details and for other 
explanations of the significance of what is recorded. 

The lengthiest discussion of social practices and 
institutions is that on the development of the 
institution of marriage. To the authors, man 
appears from the very beginning as a gregarious 
animal, and according to them it is really absurd 
to assume a monogamous institution in mankind. 
They go so far as to say that every form of 
‘marriage’ conceivable among human beings occurs 
among animals and that all of them are dependent 
upon the care of the offspring. This is not the 
occasion to add to the unnumbered discussions of 
the origin of marriage or (as the authors hold) 
the priority of matriarchy to patriarchy and 
similar topics. Many modern ethnologists regard 
these subjects from a different point of view, or 
look upon them as being unprofitable to discuss. 

The authors have very little to say concerning 
certain social and legal aspects of the position of 
women in a community. Much has been written, 
for example, about men’s dread of contamination 
from women and about the various methods 
adopted to prevent or nullify it. This attitude 
certainly exists, but it is also well recognised that 
a man pays very little attention to restriction when 
he desires a woman. Individuals frequently break 
away from the standardised pattern of behaviour 
in regard to social barriers to marriage, forbidden 
degrees of relationship and the like. Irregular 
marriages are so frequent in some communities 
that there is a definite mechanism for socialising 
them, as it is recognised that strict adherence to 
custom is impossible in certain circumstances and 
it is necessary to regularise and establish the 
position of the children in society — ^wMch is one 
of the main functions of marriage. Common-sense 
usually prevails in primitive communities in a 
conflict between theoretical morality and what 
actually takes place. 

Further, certain social practices in connexion 
with young women are best understood if those 
persons are regarded as property — ^more especially 
corresponding to property in trees. An essential 
idea of property is work done, and in many places 
a man who plants a fruit tree owns it and its 
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usufruct in perpetuity irrespective of who happens 
to own the land on which it is planted. The 
parents of a girl have had to do work in rearing 
her ; when she marries, this work is usually 
recognised in payment by the groom or his group, 
or by the groom working for her parents. The 
loss of a woman to a group is also the loss of her 
prospective children ; thus the groom may have 
to pay for the rearing of the girl and also for her 
usufruct, and these payments may extend over a 
number of years. This conception of property 
applies to the rape of an unmarried girl, which is 
described as a theft from the father or guardian, 
and that of a married woman from her husband. 
The transference of ownership is ratified not only 
to the husband or to his group by gifts, such as 
lobola, or whatever term may he used for this 
transaction, but also by bodily markings, a ring, 
adoriinient or other means. The recognition of 
ownership is in rare cases enforced by a chastity 
belt. The idea of property is, however, only one 
of the sentiments connected with marriage. 

The method adopted in this work is of great 
value for those interested in comparisons and 
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distributions, but .it necessarily precludes any^ 
precise or even ge.ne,ral conceptions concerning the. 
place of woman in the life of communities. Woman 
is cut out of the picture. Those who desire to 
learn how women’s activities and einotioiis are 
related to the functioiiiiig of particular coiiimuiiities 
must consult such books as ‘'The Sexual Life of 
Savages in North-Western Melanesia'’ by B. 
Malinowski, who deals in a very thorough wuy 
with the Trobriand Islanders of Papua, and, in 
‘^The Sorcerers of Dobu” by R. F. Fortune, who 
shows in another Papuan island the ivorkiiig of a 
society in which the wife and her .village dominate 
.the husband, who is always an alien. Dr. Margaret 
Mead illustrates the functioning of the very un- 
pleasant family life of the people of Manus, 
Admiralty Islands, in her wrongly entitled book 
‘^Growing up in Nevr GuiiieaV, and in her “Co.ming 
of Age in Samoa’’ she gives a picture' of a very 
different kind of fami.ly life. .It is not feir to 
criticise authors for not doing what is outside the 
limits they have set themselves, but within iiiese 
limits they have produced a work of great value. 

A. C. H'addox. 
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Insect Morphology 


Principles of Insect Morphology 
By R. E. Snodgrass. (McGraw-Hill Publications 
in the Zoological Sciences.) Pp. ix 4-661. (New 
York and London : McGraw-Hill Book Co., Inc., 
1935.) 36.S. net. 

T he author of this book ranks as the foremost 
American worker on insect morphology. His 
contributions on the subject are notable for their 
clarity and originality of thought, and the appear- 
ance of a volume, embodying his ideas in compre- 
hensive form, is sure of a hearty welcome. In its 
preparation, Mr. Snodgrass has incorporated the 
results of much first-hand study with those of 
many recent investigators in the same field. He 
has produced an outstanding book wherein know- 
ledge of facts is combined with that of function 
and, at the same time, theoretical conceptions of 
the origins and relationships of organs and parts 
are not overlooked. 

The book is divided into nineteen chapters, 
each concluding with a glossary of the special 
terms used : the definitions are exact, and should 
help to eliminate prevailing ambiguities of ter- 
minology. The general subject of morphology is 
opened with a short chapter on arthropod organisa- 
tion as a background, while the fundamentals of 


insect structure are reviewed from the development 
point of view. The body-wall and its deri'vatives 
are dealt with at length, and a clear exposition 
of the physico-chemical properties of chitin is 
included. The subject oFsclerites and segmentation 
forms another chapter, wiiich is followed by one 
on the general morphology?' of arthropod li'.i:.nbs. 
In this connexion, the author folloifs Sto.rmer 
(1933) in rejecting the view that trilobifce limbs 
are truly biramous, the so-called exopodita being, 
interpreted as an epipodite. Mr. Snodgra-ss stresses 
the fact that ‘biramous’ limbs are pecii.lia,r to 
Crustacea, and that there is also no sound evidence 
of their occurrence in any Traclieata. In the 
chapters dealing with the structure of different 
body-regions, and their appendages, lucid explana- 
tions of their morphology. a.re given, wiiile the 
usually neglected subject of myo.l.ogy comes, in 
for adequ.ate treatment. The application of this 
latter aspect to the interpretation of the labium 
has clarified the prevailing inaccuracies of nomen- 
clature. 

The chapter on wings and flight is of special 
interest in that the author expresses o.riginal views 
on the anal group' of veins and on the' relations of 
the chief veins to the articular scierites : the subject 
of wing regions also comes in' for special discussion. 


November 23; 1935 : NATURE' 


Under the title of Urgans of Ingestion’, the month- 
parts of individnal orders and their larvse are 
described at length, together with their mnscnlature 
and methods of functioning. The various internal 
organs and systems are discussed in separate 
chapters. 

In dealing with the nervous system, the author 
takes due account of the extensive work of Han- 
strom in regarding the proto- and deuto-cerebral 
ganglia of the brain as secondary differentiations 
of an original prostomial archicerebrum, the 
tritocerebrum being interpreted as the . first 
ganglionic centre of the ventral nerve cord. The 
histology of the nerve centres is very fully treated 
in the light of recent neurological research. In 


A Poet's Picture of 

The Mystery of the Mahabharata 
By N. V. Thadani. Vol. 1 : A Vision of the Vedas. 
Pp. lxiv+432. 12 rupees. Vol. 2: The Systems 
of Hindu Philosophy and Religion. Pp. xviii +371. 
8 rupees. Vol. 3 : The Story and the Essence of 
the Epic. Pp. lii+462. 8 rupees. VoL 4: The 
Explanation of the Epic, Part 1. Pp. xlvii+378. 
8 rupees. Vol. 5 : The Explanation of the Epic, 
Part 2. Pp. xvi+ 379-924. 8 rupees. (Karachi : 
Bharat Publishing House, 1931-1935.) £4 the set. 

I T may not be unknown to most readers that 
the Mahabharata, or Great Bharatiana (that 
is, things about the Bharat clan, as the title is 
usually understood), is to Indian Hterature what 
the Iliad is to that of Greece, only immensely longer, 
the long period of its compilation being of equally 
indefinite date. The only portion of it with which 
they are likely to have any direct acquaintance 
is the episode known as the Bhagavadgita, or 
Song of the Blessed One, best known to us in the 
translations of Edwin Arnold, Hr. L. Barnett and 
that in the sacred books of the East. 

Mr. Thadani, late principal of the Hindu College, 
and rector of the University of Delhi, agrees with 
Indologists in seeing in the vast work, of which 
tradition holds that only a summary — and that 
being 100,000 lines 1 — ^has survived, the hand of 
many writers (possibly, before that, the voice of 
many Sayers). But he does not concede that the 
many are a succession of editors, incorporating 
new values, altering, dropping out superseded 
values. He is before all a poet, and has a vision of 
“a great school of thought which seems to have 
flourished in India in the past”. He does admit 
that his ‘schooF will have included results 


coming to the sense organs, the account, although 
adequate in most respects, says little of the tym- 
panal organs of Lepidoptera,* and no mention 
seems to be made of the halteres of Diptera or of 
the modern conception of general stimulation 
organs. 

The final chapter on the genitalia is a full and 
well-illustrated treatment of a complex subject. 
The book concludes with twenty-two pages of 
up-to-date bibliography. In a short notice little 
more than an indication of the scope of this work 
is possible, but it remains to be emphasised that 
it is a reaUy sound scientific treatise of first-rate 
importance, which no worker on the subject can 
afford to neglect. A. D. Imms. 


Life and Philosophy 

of new knowledge from time to time. But he 
claims that from first to last the epic has 'unity 
of design’, and that this design was to give a 
"picture of all systems of philosophy and religion 
in story-form”, and incidentally "an account 
of the universal history of Man or the human 
race”. 

Enough said — at least for present limits of space. 
I do not recommend the study of these volumes to 
scholars ; they are too poor in first-hand know- 
ledge and in historic perspective for such. Nor to 
the serious inquirer at second-hand, and for the 
same reasons. The account given, among the 
'systems’, of Buddhism, shows these weaknesses 
perhaps at their worst — -or is it because there I 
am better able to judge ? But for the literary 
reader and for the student of racial types in authors, 
it may prove an interesting (and in style very 
readable) mine of curious information. Especially 
perhaps where the venerable cosmic "egg’, as the 
primary unit of life at the creation, appears in 
modern dress as 'the cell’, and in the theory of 
Sanskrit as having been dehberately constructed 
"as a picture of Brahm’anda, that divine egg”. 
A poet runs the great danger of seeing his per- 
spective Just like that : "as a picture”, and often 
an ancient picture at that. I mean one in which 
the time-quality is either represented merely as 
background, or all as in the foreground. A book 
which can set out to give a picture of the history 
of man, by way of 'systems’ of religion and 
philosophy, without any mention in its index-— 
and it is one of forty pages I — of man’s will and 
man’s becoming, can scarcely contain even the 
rudiments of that history, of that real nature. 

C. A. E. Rhys Davids. 
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A Neglected Aspect of the Calculus of Variations 


Variationsrechnung tind partielle Differential- 
gleichungen erster Ordnting. 

Von Prof. Constantin Caratlieodory. Pp. xi+407. 
(Leipzig nnd Berlin: B. G. Tenbner, 1935.) 22 
gold marks. 

T he work of Euler and Lagrange in the middle 
of the eighteenth century proved that the 
essence of theoretical mechanics lay in the calculus 
of variations, which was itself something that 
included not only all mechanics but also much else 
besides . Mechanics is a class of partial diflPerential 
equations ; the calculus of variations corresponds 
to a similar but bigger class, whose essential 
properties differ only in detail from those of the 
former class. Jacobi in particular stressed, in 
1836, the intimate relation that subsists between 
systems of partial differential equations of the first 
order and equations arising out of the calculus of 
variations. 

There for the next forty years the matter 
rested ; no doubt for lack of some of those essential 
principles which were in that period changing from 
fluidity to solidity, there is small evidence of 
development in the direction to which Jacobi’s 
researches seemed to point. Then in 1879 appeared 
the work of Weierstrass, which gave the calculus 
of variations its independence from its first 
parent, mechanics, an independence which it 
maintained only until it was adopted by the new 
and comprehensive calculus of functionals. 

From the time of Weierstrass the evolution of 
the general theory of the calculus of variations 
proceeded in directions which appeared to loosen 
the primal association with partial differential 
equations, an association which, though noticed in 
a casual manner from time to time, all but dis- 
appeared from sight. Thus those landmarks of 
the period, the textbooks of Bolza (1909) and 
Hadamard (1910), tend away from, rather than 
towards, the Jacobian point of view (though 
Hadamard clearly realised that there was still 
much to he revealed), whereas the more recent 
and more highly specialised books — that of Morse 
(1934) may be quoted as a distinguished example 
—pass stiU further away. 

In his preface to the book now before us, 
Caratheodory tells how he has been endeavouring 
for many years to pick up the threads of the 
connexion between the calculus of variations and 
partial differential equations left by Jacobi and 
his pupils. The old-fashioned theories of partial 
differential equations proved inadequate for this 
purpose because they were evolved with the view 


of forcing the equation to disgorge a soliitioii-~~-or 
at least the skeleton of one—and were often in the 
nature of artifices the scope ofwhich was limited and 
power unreliable. That moderately eoiii|)lcte know- 
ledge of the essential nature of a solution whicli has 
now been gained, together wdth the modern weapons 
of mathematics, such as the tensor ealeiihis, pro- 
vide an equipment botli necessary and effective 
for weaving new" matter into the older fabric. 

In order that an adequate account of the theory 
of partial differential equations, refined and recast 
in moulds of precision, should be always at hand, 
the author has devoted the first ten chapters (163 
pages) of his book to developing this theory. With 
as great a generality as is possible wdtliout making, 
the existence theorems somewhat repulsive, yet 
at the same time w"ithoiit imposing tiresome re- 
strictions on the work, he is leading up to, the 
author establishes the basic tlieory of charac- 
teristics, canonical transformations of s}"steiiis of 
equations, contact transformations and the Pluff 
problem. Though it was designed as a necessary 
preliminary to the second iudf of the book, and 
indeed serves that end to perfection, it is actually 
an account remarkable in itself i:b.r lucidity and 
completeness. 

Apart from an introductory chapter on maxima 
and minima in the ordinary sense, the second part 
of the book is devoted to founding the theory of 
the calculus of variations on the basis that has 
been mentioned. But though the basic association 
with partial differential equations is emphasised 
throughout, the link is not stressed to breaking 
point. Except in the examples by wliich the 
author illuminates the theory and puts its poivers 
to the test, everything is stated in terms of inaii}"- 
dimensional space. Incidentally, the examples— 
they have an index of th.irty entries to tliemseives — 
are extraordinarily interesting, and niade^ all the 
more valuable by some clear and striking diagrams. 
Naturally the limits of space imposed upon t,he 
author have restricted the scope of the work, 
excluding discontinuous solutions and other topics 
to which the contributions of Caratheodory him- 
self have been considerable. But the essence is 
there — ^in places perhaps a little concentrated, 
but never turbid. In brief, the author treats of 
the simple and the parametric variation problems, 
the second variation, the boundary problem, closed 
extremals and the Lagrange problem. An ex- 
tensive bibliography is accompanied by ample' 
indications to sources of information about those 
topics which are not contained in the text. In 
sum, this book is indispensable. E. L, I. 
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Die wichtigsten Lagerstatten der 

Von Prof. Dr. 0. Stiitzor. Band 6 : Die Lagerstatten 

der Bdelstein© iind Schmucksteine. Von Prof. Dr. 

O. Stiitzer iind Dr. W. Fr. Eppler. Pp. xvii + 567. 

(Berlin : Gebrlider Borntraeger, 1935.) 43.50 gold 

marks. 

Iisr this book, the first section, which is an enlarged 
and rewritten version of an earlier work by Dr. 
Stntzer, gives an interesting account of the diamond 
fields of the world, plentifully illustrated with maps, 
diagrams and photographs. Statistical tables are 
given, and these emphasise the enormous extent of 
the diamond industry, accounting for more than 9Q 
per cent of the world’s trade in precious stones. In 
1929, the total production reached nearly eight million 
carats, more than half of which came from pipes and 
gravels in the Union of South Africa. 

The second and slightly larger section, written by 
Dr. Eppler, is entirely new, and provides a useful 
survey of all the more important sources of the 
precious and semi-precious stones, arranged according 
to their chemical composition. The section concludes 
with a long chapter on amber (much in favour in 
Germany just now) and a note on jet. The treatment 
of each species consists of a brief summary of its 
chief mineralogical characters, followed by a descrip- 
tion of the geology of the most important deposits, 
and a note on the commercial aspect of its production. 
Pyrites, which is extensively used in cheap jewellery 
as ‘marcasite’, receives no mention, nor do sphene, 
andalusite, or phenakite — ^while on the other hand, 
such rarities as benitoite and euclase are included in 
this section. 

Although not free from minor errors, omissions 
and misprints, the book can be recommended as a 
most useful monograph on the subject. B. W. A. 

Hydrographie 

Von Prof. Dr. Friedrich Schaffernak. Pp. ix + 438. 
(Wien und Berlin : Julius Springer, 1935.) 46.50 

gold marks. 

Prof. Schaffernak, from the store of his knowledge 
and experience as an exponent of the principles of 
hydrography at the Technical High School of Vienna, 
has compiled a textbook on the subject which should 
be extremely useful to students, as also to others who 
are engaged in observational and experimental work 
of this nature. The volume is divided into three 
main parts, the first of which deals with the taking 
and assembling of hydrographical, meteorological and 
morphological observations, including rainfall, water- 
levels and discharges of rivers and streams; the 
second with statistics in an analytical and graphical 
form ; and the third with a consideration of important 
special problems and their solution. 

There is a fully illustrated description of the various 
instruments and appliances which are used in con- 
nexion with the field work of hydrology, and a variety 
of information concerning the taking and classification 
of readings ; while the mathematical side also receives 
attention. The illustrations and diagrams are clear 
and easily intelligible, and there is a serviceable 
index. B. C. 


Head^ Heart and Hands in Human Evolution ■ ^ 
By Dr. R. R. Marett. Pp, 303. (London : Hutehinson 
and Co. (Publishers), Ltd., 1935.) 10<s. 6d. net. 

In this volume Dr. Marett has brought together a 
number of addresses, lectures and essays, ranging 
from three presidential addresses to the Sociological 
Institute in 1933-35, and the Donellaii Lecture 
delivered at Trinity College, Dublin, in 1933, to a. 
number of miscellaneous papers, including contribu- 
tions to publications of a popular or semi -popular- 
character. Notwithstanding their varied character 
and purpose, they have: a certain unity, which is 
suggested the author’s choice of a title. Between 
them all they cover the sum of human activities, 
through which man expresses himself as a member of 
a society, as a being in relation to a spiritual world, 
and as an exploiter of his material environment, 
wdiether for the practical needs of everyday life or 
for the expression of an sesthetic impulse. 

Dr. Marett is an evolutionist in so far as that term 
is a]Dplicable to the consideration of man’s cultural 
development ; but he is too expert in handling 
philosophical categories to allow himself to he 
entrapped into the crudities which are attributed, 
not always justly, to that school. In the first of his 
addresses to the Sociological Institute he is careful 
to expound the distinction which is to be drawn 
between the implications of the biological terms 
‘evolution’ and ‘progress’ in cultural development. 
On the other hand, he shows that the evolutionary 
position in anthropology conforms to the require- 
ments of the biological concept in that, rightly 
understood, it neither postulates, nor claims to find 
in the evidence, the unilateral progression which is 
said to be its characteristic defect. 

Civilisation and the Growth of Law : 
a Study of the Relations between Men’s Ideas about 
the Universe and the Institutions of Law and Govern- 
ment. By Dr. William A. Robson. Bp. xv + 354. 

( London : Macmillan and Co . , L t d . , 1 9 3 5 . ) 1 2^9 . 6d . ne t . 

Dr. Robson traces the growTh of ‘law’ from its 
origin as an observed order in early societies and as 
conformity to the will of a ruler, divine, or of divine 
quality, to that of modern times, in which natural 
law as the ordered process of natural phenomena 
stood over against human law, which enforced 
obedience to a imle of conduct to be observed in any 
given community. He shows how the institutions 
of government have been influenced successively by 
magic, superstition, religion and science. The modern 
scientific outlook, however, he holds, has produced a 
profound modification in the conception of the char- 
acter of natural laws as based upon objective reaiity. 
Hence he seeks to show that the gap between natural 
law and human law may now be bridged in a synthesis 
—the human mind, which formulates them — in other 
words, in the creative powers of the human intellect. 
Dr. Robson has written a stimulating book, which 
prompts a re-examination of certain fundamental 
sociological and juristic conceptions in the same way 
as it is now necessary in the light of modern 
to examine fundamental concepts of natural scr 


816 


November 23, 1935 


NATURE 


Heavier-tlian-Air Aircraft : 

a Brief Outline of the History and Development of 
Mechanical Flight with reference to the National 
Aeronautical Collection, and a Catalogue of the 
Exhibits* By M. J. B. Davy. (Board of Education, 
Science Museum : Handbook of the Collections 
illustrating Aeronautics, 1.) Second edition (revised 
and enlarged). Pp. 125-1-26 plates. (London : 
H.M. Stationery Ofiice, 1935.) 2s. 6d. net. 

The second edition of this handbook contains an out- 
line of the history and development of mechanical 
flight from the beginning to the present day, with 
special reference to the National Aeronautical 
Collection, and a complete catalogue of the exhibits 
at South Kensington. 

The National Aeronautical Collection, which was 
founded as a historical exhibit in 1919, has enlarged 
rapidly since that date, and is now probably the most 
comprehensive exhibition of its sort in the world, 
and one of the most popular of the collections at 
the Science Museum. Much original historic apparatus 
has been acquired, and the collection is certainly 
richer in this respect than any abroad. It includes 
the gliders of Lilienthal, Pilcher, Chanute and Weiss ; 
the original Wright aeroplane which made the first 
flights in 1903, the Vickers -Vimy aeroplane which 
made the first crossing of the Atlantic by air in 1919, 
the Supermarine Rolls-Royce Seaplane S.6.B., which 
secured the Schneider Trophy for Great Britain and 
created a world speed record of 407*5 miles an hour. 
A note on the development of air transport to the 
year 1934 is included in this edition, and some new 
illustrations have been added. The catalogue portion 
includes the additions to the Collection which have 
been made since 1929. 

The Chemical Formulary : 

a Condensed Collection of A^aluabie, Timely, Practical 
Formulse for making Thousands of Products in all 
Fields of Industry. Editor-in-Chief : H. Bennett. 
VoL 1. Pp. x-h604. Vol. 2. Pp. ix-f 570. (London: 
Chapman and Hall, Ltd., 1933-1935.) 25s. net each 
vol. 

These two volumes consist of numerous receipts for 
the manufacture of a wide range of materials dealt 
with under such varying headings as adhesives, alloys 
and metals, food products, explosives, ceramics, 
insecticides, plastic materials, etc., to waterproofing 
of materials. The information used in compiling 
these books has been obtained from a variety of 
sources, including industry and patent literature, and 
has been carefully considered by a board of editors 
drawm from a large number of educational institutions 
and, industrial firms.. 

Although correct quantities may be used, much 
depends upon the method of compounding and other 
factors if the best results are to be obtained, and so 
experimental work or consultation with other workers 
in a similar field may be necessary. Nevertheless, 
the contents of these volumes supply much useful 
information on how various products can be obtained, 
and are therefore very suitable works of reference 
to both the educationist and the industrialist. 


■Wasserbatiliche Stromtiiigslehre 

Von Dr. Paul Nenwhiyi. Pp. viii 4-275. (Leipzig: 
Johaim Ambrosiiis Barth, P933.) 28 gold marks. 

Dubino the past twenty years, a eornpleto change of 
outlook has occurred in ail siil>jects involving the 
mechanics of fluid motion. In the main, this is due 
to intensive aeronautical research originating in the 
War period. .Almost without t^xcH^ption, writers of 
textbooks of hydraulics have ignc.^red this advance 
and have merely rearranged and expanded the older 
material. Dr. Nemenyi, on tfu^ (Hintrary, almost 
creates a new subject. The scope and arrangement 
are new, and much of the subject niattcT is ably 
abstracted from recent original papers. 

Written primarily for the civil enginwr, or perhaps 
rather for the advanced student, it is for the most 
part an' exposition of the fundamental principles of 
flow, classified tmder a variety of bomidary con- 
ditions. Mathematical treatm<uit is occasionally 
used, but only where) the mattia* really warrants 
it. Ample references, liOwo\-<'‘r, are gi\aai to the 
original papers where tin* full treatments can be 
found. 

Some idea of the scope may^^ he givei'i In* the follow- 
ing random selection from chaptcu’ headings : river- 
bed and silt movements, ice in relation to the river 
problem, underground water, jets and sprays, tlie 
layout of a laboratory ft:>r liydraulic model testing. 
All are fully illustrated by p,}'iott„)gra,plis, ciir\'c,s .and 
line diagrams. 

As this work is likely to liave far-reaching 
it is to be hoped that tlio autlior will be able to 
arrange for an English translation. 

Hand- and Jahrbuch der chemischen Physik 
Herausgegeben von A. Eiickeii und K. L. Wolf. 
Band 6 : Elektrizitat mid Materie, Abscliriitt IB : 
Dielektrische Polarisation. Von O. Fuchs und K. L. 
Wolf. Pp.x + 237-460 +12. (Leipzig: Akademische 
Verlagsbuchhandhmg G.in.b.H., 1935.) 27 gold 

marks. 

The subject of ^Tlieleetric Polarisation” aequiri‘d, a 
new interest and importance, to (■‘lic'inists m well as 
to physicists, when Debye in 1912 siiewed how tlse 
dipole moment of a gas could be deduced from th(‘ 
temperature coefliciexit of tho dielectric constant, and 
J. J. Thomson in 1914 showed how, either by this 
method or by comparing tlio dielectric constant witli 
the square of the refractive index, gas<‘s could be 
divided into two c.lasses, according as tiieir molecules 
do or do not possess a permanent dipole moment. 
Subsequent years have been maiked liy intense 
activity in correlating dipole moments with molecular 
structure, and especially witli the configuration of 
molecules in space of three dimensions. In this w*ay, 
many physico-chemical problems have already been 
definitely solved, and other subjects, such as the 
principle of free rotation, have been illustrated and 
elucidated. A monograph of 234 pages, with more 
than 60 figures, is supplemented by a table con- 
taining all the previously determined dipole moments, 
with references to 319 papers in which the data in 
question are recorded. 
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Some Geological Aspects of Recent Research on Coal* 

By Prof* H* G* A* Hickling 


T BELIEVE, that coal is not only in itself worthy 
of more attention at the hands of the geologist 
than it has been generally accorded, but also is likely 
to repay that attention by shedding light on some 
of the major problems of geological science. Later, 
I shah, revert to the conception of coal as a meta- 
morphic rock. The idea is ancient, but the data 
necessary for its establishment and more precise 
definition have been lacking. Perhaps they are 
now to hand. If that be so, we have in this familiar 
rock an indicator of crustal conditions far more 
delicate than any of the index minerals of the 
iiietamorphic petrologist ; so delicate indeed, that 
should it come within range of even the lowest 
grade of metamorphism, as usually understood, it 
is completely shrivelled up and leaves only a trace 
of graphite as witness of its former self. 

Structure of Coal 

So far back as 1831, Henry Witham had pre- 
pared microscopic sections in which he had seen 
plant structure, and in January 1833, a paper was 
read before the Geological Society of London, by 
William Hutton, based on the examination of a 
considerable collection of thin sections. It was, 
unfortunately, published in brief abstract only, but 
the original manuscript, at present in my possession, 
shows that he had observed most of the features 
which were noted by later observers until very 
recent times. This was the first serious attempt 
to determine the structures of the different kinds 
of coal, and little advance was made in this matter 
for more than half a century. 

The modern period of coal petrology is clearly 
the offspring of the palseobotanical research on. 
petrified coal which culminated at the close of the 
nineteenth century. This work gave us a precise 
knowledge of the structure of the plants which 
formed the Carboniferous coals, and a clear picture 
of the condition of some of the coal peats at the 
time of their deposition. It was inevitable that 
this should be followed by more determined 
attempts to see these structures in the coal itself, 
and was equally natural that such attempts should 
be made quite independently by a number of 
workers. 

The 'Uniform Brown Substance^ 

Before the time of Witham and Hutton, coal 
was often regarded as a deposit from 'solution’ in 

* From the presidential address to Section 0 (Geology) of the 
British Association, delivered at Norwich on September 6. 


water — as a kind of vegetable 'extract’, which 
might consequently be expected to possess a 
distinctive composition, independently of the 
materials from which it was derived. The earlier 
microscopic observations at once limited this idea 
by demonstrating the presence of plant remains 
which retained their organised structure ; but 
Hutton directed attention especially to a 'uniform 
brown substance’ as the dominating constituent 
of the commoner types of coal. This clearly 
appealed to many observers as the essential 
feature, and many references to the 'coal substance’ 
seem to be more or less clearly identified with it. 
The foremost question in coal petrology has been, 
in fact, the nature of this brown substance — in 
particular, as to whether it is, in more modern 
phrase, a colloidal precipitate, or whether it 
represents actual fragments of plant material. 
Since it forms probably quite 75 per cent of all 
our common coal, this question is of the first 
importance. 

All recent workers have directed attention largely 
to this dominating material. E. C. Jeffrey named 
it 'lignitoid material’. He regards it as represent- 
ing pieces of plant tissue, largely woody, in which 
all trace of the original organisation has been 
destroyed by decay. Thiessen differed from Jeffrey 
chiefly in his belief that the structure of the 
original plant material is rarely quite obliterated, 
and that it can nearly always be detected if the 
sections and the microscopic technique be suffi- 
ciently good. He named the material 'anthraxylonl. 

In 1919, Dr. Marie Stopes essayed a classifica- 
tion of the types of coal substance which can be 
distinguished by eye in an ordinary bituminous 
seam. While earlier writers had usually been 
content to describe the coal as divisible into 
'bright’ and 'dull’ layers, together with occasional 
bands of 'mineral charcoal’ or 'mother of coal’, 
she directed attention to the additional fact that 
the 'bright’ coal might be separated into two 
portions. The general mass of the bright substance 
has a just perceptible fine lamination which gives 
it a silky sheen ; but interbanded with it are 
many thin layers which at once strike the eye by 
the mirror-like reflection from their perfect 
cleavage surfaces. She applied distinctive naims 
to the different types of laminsB, adopting the 
French fusain to replace the questionable English 
term 'mineral charcoal’, and devising corres|)ond- 
ing terms for the other types of coal: durain for 
the true dull bands ; clarain for the ordinary silky 
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bright coal ; and vitrain for the brilliant glassy- 

looking substance. 

Turning to the microscopic characters of these 
types of coal, she observed that the clarain bands 
were mainly composed of this uniform brown 
substance, finely interspersed with other ingredients, 
and often showing its original plant structure ; 
while vitrain consisted entirely of similar material, 
free from admixture with other substances, but 
seemed to show no trace of structure. The develop- 
ment of technique during the past decade has 
shown, however, that this latter distinction was 
apparent only . In direct proportion as the methods 
of preparing thin sections or of etching coal sur- 
faces have been improved, an ever-increasing 
proportion of the 'uniform brown substance’ of the 
bright coal has been shown to retain the structure 
of the plants of which it is composed. 

Nature of the 'Uniform Brown Substance' 

Thus the 'uniform brown substance’ for the 
most part, at least, represents portions of plant 
tissue with their organised structures exquisitely 
preserved ; and there are those who regard it as 
made up entirely of such fragments, each of wliich 
now consists only of the remains of the organic 
substance of which that particular plant fragment 
was originally composed. The alternative view is 
that a large part of the substance of the original 
vegetation was reduced by early decay to the 
condition of a true fluid, some of which was 
absorbed into those plant fragments which re- 
tained their organisation, while other portions of 
the fluid may have solidified as a truly structureless 
gel, and acted as a cement to the whole mass. 
Whatever may be the amount of truth in this 
latter hypothesis-— and there is considerable evi- 
dence that material which must have been 
absorbed in a fluid condition is present in some 
cases — it is absolutely unquestionable that the 
plant remains which now form this translucent 
coal substance have been rendered jelly-like, 
whether by their own decay or by absorption of 
extraneous material. In nearly all cases, ceU-walls 
which were clearly rigid have been flattened and 
folded without rupture. Often the entire tissue 
has been contorted into the most fantastic forms 
but still remains unbroken. 

In any case there is little reason for supposing 
that the essential nature of this substance is very 
different whether the plant-structure be discernible 
or not ; all our evidence points to a remarkable 
general uniformity. Its ash-content is always 
found to be amazingly low. Not only is it a mere 
fraction of that present in the rest of the coal 
substance, but it is much below that in any 
average aggregate of modern plant materials. 
There is no reason for supposing that the vegeta- 


tion of the eoal-forests was almorma.1 in its eoiitcnt 
of- inorganic matter, so we must prc^siiine either 
that the inorganic content of this ]iart ai' the coal 
has been reduced, by leacliing out, or that there 
has been a very large addition of* 'piin* <a*gairie 
substance. Further, this material shows extreinc^ly 
little variation in its organic c‘oniposition, as 
compared with the other (a>iistii!ieirts of coal. 
While the hydrogen eontent, for exampba in the 
different ingredients of a single l)loek of bitiifiiinous 
coal may he found to range from to 8 ])c‘r cent, 
the variation among samples of vitrain iroin the 
same block will rarely exceed a twentieth of that 
amount. It is because most coals consist mainly 
of this substance that they differ so little from 
one another. Prof. Wheeler and his colleagues Imve 
shovm that it is mainly composed of iilmin eom- 
pounds. 

In the absence, hitherto, of any generally 
accepted name to denote tins most inipt’irtant of 
all coal constituents, I prrqiose for the present to 
adopt the term recently Kuggc\ste<l t>y Dr. 
and call it vitnnite. 

Other Components ' of Coal 

We must now take stock of the oiliti* materials 
which go to the make-up of an ordimiry coal seam. 
Though they are subsidiary in amount to the 
vitrinite in most portions of tlie seam, it is tlie 
character and var3dng quantity of tliese other 
materials which primarily differentiate tlie quality 
of the coals. 

^ Most ■ conspicuous and familiar is tiie ''mineral 
charcoal’ or fusain. This illustrates at once the 
fact that in some cases the inode of preservation 
of the plant-substance may be of greater import 
than its original nature. The fusain is usually, 
woody tissue, clearly identical originally with 
much ol that which has been converted into 
vitrinite. But how different in its ]')resenfe form I 
Devoid of any organic substa-nee in its eell-cj'ivities ; 
every cell-wall so brittle as to break at a toiuii ; 
always extremely low in its content of liydrogeii 
and oxygen, and correspondingly high in carbon: 
Physically and clieniicaliy it stands in the strongest 
possible contrast. On account of its porous nature, 
it has commonly formed the receptacle for much 
of the mineral matter which has been deposited 
from solution in the coal, and is consequently a 
great carrier of ash. Quite moderate variation in 
the amount of fusam in the coal has important 
effects on its utility for various purposes. 

The next group of coal components may for the 
purpose of this review be designated the 'high- 
hydrogen’ group— the outer coatings of stems, 
leaves and spores which are characterised by an 
accumulation of waxes, fats, resins and allied 
substances. They differ so strikingly in chemical 
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properties from the rest of the coal that by the 
roughest chemical treatment the remainder of the 
coal can be broken down while the spore-coats and 
cuticles are left little altered. They are then seen 
under the microscope to differ in structure little, 
if at all, from their condition in a living plant. 
Their obvious relative indestructibility has resulted 
in their accumulation in the coal in quantities much 
in excess of their natural proportion — in extreme 
cases, even to the total exclusion of other materials. 

Associated with the cuticles and spores in 
respect of chemical peculiarities and durability, 
but differing somewhat in the manner of distribu- 
tion in the coal, are the resinous secretions of the 
plants. Since the resins were originally contained 
in the wood or bark, they are found largely in the 
vitrinite of the coal. On the other hand, they are 
often found in local aggregations among the more 
disintegrated plant debris, in such a manner as 
to suggest that the aggregates may represent the 
resinous content of a tissue which has, for the 
rest, been almost entirely destroyed. 

There is one other distinctive ingredient in most 
ordinary coal seams, characterised by its minute 
state of fragmentation. It forms a Mnd of paste 
made up of particles of 1 or 2 microns or less in 
diameter. Obviously it represents quite a distinct 
stage in the degradation of the plant niaterial ; 
and there is some indication that it has distinctive 
chemical peculiarities. It is of very dense colour, 
and is consequently opaque except in the thinnest 


Birkbeck 

Past, Present 

T he successful inauguration of the appeal for 
the rebuilding of Birkbeck College, originally 
the London Mechanics Institution (see Nature, 
Nov. 16, p. 787), will be welcomed universally by 
students of science. The College, established at a 
meeting of ^mechanics’ held in the Crown and 
Anchor Tavern in the Strand on December 2, 1823, 
had as its original purpose to provide scientific 
education for the skilled craftsmen who were the 
aristocracy of the Industrial Revolution. That the 
objective was education and not mere technical 
training is proved by the motto of the Mechanics 
Institutes estabhshed throughout the country : 
“To make a man a better mechanic we must make 
the mechanic a better man”. 

In the early days, as Mr. Ramsay MacDonald, 
a former student of the College, has said, their 
science was simple and stimulating. ^Tts revela- 


sections. It is essentially characteristic of the dull 
coals. So far it lacks a generally recognised title 
and has been merely described as the ‘residuum’. 
Dr. Stopes would christen it ‘micronite’. 

'Sapropelic Coals" 

The foregoing account of the components of coal 
deals with those to be found in our normal 
bituminous coals of Carboniferous age. So far as 
my knowledge extends, the account does not 
require material modification in reference to the 
coals or lignites of other ages. But there are other 
types of coal, particularly the camiels and bog- 
heads, which have a widely different structure and 
at least one very different component material ; 
namely, the microscopic oil-bearing algse. In the 
last few years these organisms have been carefully 
re-examined by Zalessky, by Thiessen, by P. 
Bertrand, and by my own colleague Dr. Temperley, 
who have not only demonstrated their structure 
in greater detail, but also have established their 
essential similarity (and possible identity) with 
the living oil-alga Botryococciis braunii. This con- 
stituent of the camiels affords the most striking of 
all examples of the effect of original materials on 
the composition of the coals. As the algal content 
increases, so the percentage of hydrogen in the 
coal rises, from about 6-0 per cent in those with- 
out alg8e up to more than 12 per cent in the purest 
algal bogheads. 

{To be continued.) 


College 

AND Future 

tions were both startling and fresh ; the contro- 
versies it roused were popular and the prospects it 
opened were inspiring.” The opposition encountered 
by Birkbeck was essentially opposition to scientific 
training. “What is wanted,” said Bell’s Weekly 
Messenger, “is practical mechanics— instruction 
in trades . , . Science, in the very nature of things, 
must be confined to a few” ; and the Bt. James^ 
Chronicle asserted that “a scheme more completely 
adapted for the destruction of this empire could 
not have been invented by the author of evil him- 
self. . Carlyle, in “Sartor Resartus”, denounced 
its students as “professed Enemies of Wonder”, 
cackling “like true Old -Roman geese and goslings 
round their Capitol, on any alarm, or on none” ; as 
illuminated sceptics guiding people with rattle, and 
lantern when the sun is shining. He resented ‘ ‘that 
progress of Science which is to destroy mystery”. 
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Science lias witlistood these attacks and has 
captured , some of the strongholds of the older 
culture, BIrkbeck .College can claim to have acted 
as iclaireuf to^ the ''march of mind” and to re- 
capitulate the history of .scientific instruction in 
Great Britain ; this proud claim should ensure the 
success^ of its appeal. 

The CoUege, as we have said, stands for educa- 
tion in a broad sense, but it stands also for another 
great principle — ^part-time education. Hundreds 
of examples of the value of part-time education 
could be cited from the records of the CoUege, but 
the one selected by the Archbishop of Canterbury 
in his speech at the Mansion House meeting is of 
outstanding interest. Sidney Gilchrist Thomas 
(1850-85), a police court clerk, attended George 
Ohaloner’s chemistry class in the College. The 
lecturer remarked that "the man who eliminates 
phosphorus by means of the Bessemer converter 
will make his fortune”. From 1860 onwards, Sir 
Henry Bessemer and many others had studied this 
problem, a problem of great economic importance, 
since its solution would render available vast 
deposits of iron ore in England, Germany and the 
United States. Gilchrist Thomas solved the 
problem and received the promised guerdon. This 
wealth was not, however, the incentive to the 
discovery, for his biographer states that "he held 
'advanced’ political and social views and had he 
lived he had intended to devote his fortune to 
the alleviation of the lives of the workers”. The 
money was spent in philanthropic objects after his 
early death. "A rare young man”, as Gladstone 
observed 1 Let it be added that the scientific 
equipment provided at the CoUege at this period 
was of the simplest. The room, said Bernard H. 
Becker in "Scientific London” (1874), might 
(were it not devoted to the use of science) be 
designated the hack kitchen. A couple of glaring 


‘butcher’s lights’ illuminated a rough deal taliie 
from behind which Hr, Ciialoiier expoiiiid,ed the 
properties of carbonic acid gas. But he added, 
■—and this sounds the keynote of the history of the 
CoUege— "the lecturer and the a!idie,iice evidently 
mean business”. 

In recent years, the College has catered for two 
groups of students who arc to be found in large 
numbers in London and the surroiiiidiiig districts. 
The first consists largely of teachers, civil servants, 
technical chemists and others who have missed the 
usual university training and are willing to give 
their evenings to working for a degree. The 
second ' group comprises graduates in arts and 
science of London and other universities who have 
a keen desire to pursue post-graduate studies and 
research. For many years the lecture rooms and 
laboratories have been seriously overcrowded , by 
both types, and eac,l:i year a iiiiiiiber of keen and 
deserving students has been refused admission 
owing to limitations of space. 

New buildi.iigs and more space are urgently 
needed to enable th.e College to serve effectively 
the needs of the present generation. When the 
College was foiiiided in 1823, two men in every 
three and nine women in every ten could neither 
read nor wiite. When it was rebui,lt in 1883, 
elementary education was in its i,nfancy. To-day 
the mesh of the scholarship net is so line that the 
time is not far distant when ail who are fitted for 
university education will be provided for. in the 
ordinary course. 

What then is Birkbeck’s future ? ' It has provided 
adult education in fundamental subjects ; it has 
led its students along the paths of the polytechnic, 
and inspired them to scale the academic lie.ights 
by degrees — now it has entered upon a greater role 
— the provision of opportunities for research for 
those whose everyday occupations are in other fields. 


Schmidt and the Eels 


Danish Eel Investigations 

/^N June 22, sixty miles west of Ringkjdbing, 
Jutland, the research ship Dana. hv^t by 
the British Admiralty during the War and sold to 
the Danish Government in 1921, was sunk in 
colision with a German trawler in a fog. Happily 
there was no loss of life ; but, with her, was lost 
all her scientific equijjment and the material of 
her latest cruises. Johannes Schmidt, who made 
the Dana famous, had died al too soon, a com- 
paratively young man, on February 21, 1933. 


during Twenty-five Years 

When his ship went down, it was as if a chapter 
of oceanographical history came to an end. The 
little brochure "Banish Eel Investigations During 
Twenty-five Years, 1905-1930”, recently issued by 
dhe Carlsberg Foundation, Gopenhageii, may be 
regarded as the epilogue to the story. 

. There is nothing new in this publication. The 
' text is , taken from Schmidt’s report of Ms famous 
voyage round the world. It was his intention that^ 
the report, written in Danish, should be, done., into 
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guide to the litera- 
ture. One caimot 
read It without, a 
feeling of deep re- 
gret that he did 
not live to pursue 
the subject further 
and to check his 
own conclusions j as 
we may ho sure 
that he would have 
done if he had not 
been cut off in his 
prime. 

As a ' summary 
statement of the 
facts and Schmidt’s 
interpretation o f 
them, this docu- 
ment is a master- 
piece of compres- 
sion. Schmidt 
believed that he 
h a d successfully 
identified every 
species of the 
genus Anguilla. Besides the two Atlantic species 
— ^the European and the North American — ^lie 
was sure of six species in the countries bordering 
the Indian Ocean, and ''about twelve in the 
countries by the Pacific”, of which some were 
common to both oceans. Actually, only ten non- 
Atlantic species are named in the paper, but this 
reflects the summary character of the statement. 
The main fact that emerges from his investigations 
is that all the fresh-water eels without exception 
require for spawning waters of great depth and 
high salinity. This fact is illustrated by charts, 
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Fig. 1. Chart of Indo-Malaya showing distribution of the eel (in black). Shallow water (less than 200 metres deep) 
is shaded and deep w^ater and land areas are white. Note that eels do not occur off coasts facing shallow water regions 

(Sumatra, Java, Borneo, Siam, etc.) 


English, or at least French. That intention was 
not fulfilled, but Schmidt’s summary record of the 
Danish eel investigations, of which he had been 
the leader since 1905, has been lifted out of the 
report and published in English. The record is 
illustrated and expanded by the addition of 
figures, with appropriate text, from others of 
Schmidt’s papers, and the brochure concludes 
with a list of Schmidt’s papers on eel investigations 
and a brief record, with illustrative charts, of his 
various eel expeditions. Three of the illustrations 
are reproduced herewith by courtesy of the 
Carlsherg Foiinda- 
tion. 

For those who 
followed Schmidt’s gHl 
voyages as they 
took place, this 
paper is an interest- 
i n g summary o f 
their results, a s 
regards eels, and of 
Ms conclusions from 
them. To the stu- 
dent approaching 
the question for the 
first time, it will be 
a stimulating intro- 
d u c t i o n to what 
Schmidt describes 
as "the Eel ques- 
tion’% and a useful 


Larv00 of the European eel from the Sargasso Sea. Note the small size and the uuifoi-mity of the larNee. 

Scale shows centimetres. 
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which demonstrate in truly .remarks fashion 
how the concentrations of small larval eels^ are 
: found in the deepest waters and how, even among 
the , islands of Indo-Malaya, eels are not found at 
all on the coasts facing extensive areas of shallow 
water (Eig.' l). 

■ ■ Another important fact is that, just as the larval 
period of the North American eel, which has a less 
distance to. travel, is appreciably shorter than that 
of the European eel, so .the eels of ,Indo-Malaya, 
which Schmidt studied most intensively of the 
Pacific species, are still more rapidly metamor- 
phosed. Although some of them reach a very 
much greater size than the European eel, their 


the east or west coast of South America, and none 
on .the west .coast of Africa, it is difficult to re- 
concile ' with this eoiicltision the distribution, as 
'.proved by Schmidt,, of the European and the 
.North American eel., unless, indeed, one glances 
.hack in imaginatio.n over the a.g(3s to some remote, 
cataclysmic change of the earth’s crust a.iid of the 
.distribution of the oceans. 

One may hesitate to. accept without question 
such a far-reaching coiichision, but one cannot 
read this paper without .renewed admiration for 
Schm,idt’s genius. In particular, the thoroughness 
with which he did his wmrk, and the forethought 
'.with ..which .he, laid his plans are remarkable. 



Fig, 3. rarvffl of freshwater eels from the M^tawei Deep, west of Sumatra. All stages of deveiopmeiit arc pn*'' ■* " 

Scale shows centimetres. a ' 


larvm, both in the earliest and in the latest stages, 
are much smaller. Moreover, whereas in the 
Sargasso Sea a haul of eel larvas will be all small 
and practically identical in size (Fig. 2), in the 
Mentawei Deep, west of and at no great distance 
.from Sumatra, which is the spawning area of 
three species, they are found together at all stages 
of development, and, nearer to the coast, the 
larger larvae and the elvers are found freely inter- 
' mingled .(Fig. .3). 

Schmidt’s most remarkable conclusion is that 
not only are all the fresh-water eels of tropical 
origin, tat also that ^"^the most westerly equatorial 
Pacific is the domicile of the Eel genus from which 
it has distributed itself over those parts of the 
world where conditions are favourable for it to 
thrive”. Considering that no eels are found on 


From. 1922 , onwards, thousands of c^cls t from all 
parts of the world: were examined at Copo^jiliagen, 
with the view of obtaining information as| to’tlie 
distribution of each species and such kiiowloj'clge of 
the. adult eels as would facilitate tlie rccognitrf on of 
their, larval forms, .In 1926, Schmidt hii^-;nself 
.visited .Australia, New Ze.alaiid and Tahiti, fori tlie 
..purpose of completing his records.. Not iintiP he 
was. .satisfied that .he had tlioroug.lily charted 
.distribution... of, the eels in fresh water did he 
embark upon his round-the-world expedition, the 
chief purpose of which was to chart their spawning 
places in the sea, and thus, while elucidating their 
life-history,, to throw a new light on the European 
.species, chiefly .distinguished from its relations of 
the Pacific and Indian Oceans .by its amazing ■ 
instinct for travel 
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Obituary 

Prof. J. Goodman Sir Temistocle Zammit, C.M.G. 


J OHN GOODMANj who died on October 28, was 
bom on May 1, 1862, at Royston, Herts, 

receiving Ms school education at Gravesend and 
Cambridge. His engineering training followed the 
orthodox lines of that period — a long apprenticeship 
of five and a half years, followed by a spell of two 
years as an assistant to the chief engineer. During 
this period, by attendance on evening courses and 
private study, he acquired such a sound knowledge of 
the scientific principles upon which engineering is 
based that he was able in 1885 to win a Whitworth 
scholarship, and entered University College, Lon- 
don, when the chair of engineering was held by 
Sir Alexander B. W. Kennedy, and in 1886 he 
became an assistant to his professor. 

A short period of service as chief assistant in the 
Broadway Testing Works, Westminster, was closed 
by Goodman’s appointment in 1890, at the early age 
of twenty -eight years, to the chair of civil and 
mechanical engineering at the Yorkshire College, 
Leeds (now the University of Leeds), in succession to 
Prof. Archibald Barr, who had been appointed to 
the chair of engineering at Glasgow. Goodman held 
this chair for thirty -two years, and, when he resigned 
in 1922, was mad© emeritus professor, and was given 
special accommodation in the University Engineering 
Laboratories to enable him to carry on the research 
work which had always been such an important 
feature of his university work. 

Prof. Goodman was an ideal engineering professor, 
a fluent, lucid lecturer, able always to maintain the 
interest of his students, and much beloved by them 
for his deep interest in the social side of their uni- 
versity careers, and by the special efforts he always 
made to assist them in securing a start in the practical 
side of their profession. His output of research work 
was remarkable in view of the amount of teaching 
work he undertook ; the results of these researches, 
very largely in the field of lubrication of bearings, 
on the design of roller bearings, on anti-friction metals, 
and the stresses in crane hooks, etc., were published 
in numerous papers in the Transactions of the Institu- 
tions of Civil and Mechanical Engineers. The 
Institution of Civil Engineers, to which he was 
elected in 1887, becoming a full member in 1900, 
awarded him a Miller scholarship and a Telford 
premium ; he became a full member of the Institu- 
tion of Meehanical Engineers in 1890. Apart from 
these papers dealing entirely with the results of 
research work, Goodman was the author of a well- 
known textbook““Mechanics applied to Engineer- 
li^g” — ^whicli has gone through several editions, and 
has been recognised as a standard work for the yoimg 
engineering student. 

During the Great War, Goodman was attached to 
the Royal Air Force with the rank of major, and 
did valuable work in the field of aircraft construction. 
He was never married, ; T, H. B. 


We regret to record the death, which occurred on 
November 2 at the age of seventy-one years, of 
Sir Temistocle Zammit, formerly rector of the 
University of Malta. 

Temistocle Zammit was born in Malta in 1864 
and educated at the local university, where h© took 
the degree of M.D. in 1889. Entering the service of 
the Government of the island as an analyst, he became 
a member of the commission appointed by the Colonial 
Office and the Royal Society to investigate malaria. 
In 1904 he represented the Government on the 
Mediterranean Fever Commission, and in the follow- 
ing year became professor of chemistry in Ms Univer- 
sity. To him was due the discovery which led to the 
recogmtion of the organisms of Malta fever in the 
blood of the native goat, and in 1908 he became a 
member of the Commission appointed to combat this 
disease. For the remainder of his life, such time 
as could be spared from his other pre-occupations 
was given to research in this direction. From 1920 
until 1926 he was rector of the University, H© was 
a member of the Council of Government and of 
the Executive Council of Malta. He received the 
Mary Kingsley Medal of the Liveipooi School of 
Tropical Medicine m recognition of Ms services 
in medical research. 

Whilo Zammit’s services to medical science were 
widely recogmsed among members of his own pro- 
fession, he was far more widely known as an archaeo- 
logist, more especially for his contributions to our 
understanding of the obscure archaeological problems 
in the prehistory of Gozo and his native island. After 
he had been appointed curator of the Malta Museum 
in 1903, he discovered and excavated the neolithic 
temples of Tarxien and Imgiar, and took in hand 
and completed the excavations already begun in the 
other subterranean temples of Malta. In 1926, after 
his retirement from the rectorship of the University, 
lie became director of the enlarged Museum Depart- 
ment, and brought together and arranged a remark- 
able exhibit of Stone Age antiquities such as is 
unsurpassed elsewhere. It is entirely owing to his 
enthusiasm and knowledge that the antiquities of 
Malta have been mad© more accessible and more 
easily intelligible to the visitor to the island, whether 
archaeologist or layman, than in any other European 
centre of archaeological interest. Under his editorship, 
the official publications of the Department became a 
valuable source of first-hand information. He was 
the author of “Malta, the Island and its History” 
(1926) and “The Neolithic Temples of Tarxien” 
(1930), indispensable to the student of the early 
history of the Mediterranean. 

The honorary degree of D.Litt, was conferred on 
Zammit by the University of Oxford in 1920. He 
was made a C.M.G. in 1911 and knighted in 1930. 
He was also an honorary fellow of the Royal Anthro- 
pological Institute. 
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News and Views 


Nobel Prize for Physics : Prof* J* Chadwick 

The award of the Nobel prize for Physics for 1935 
to Prof. James Chadwick and that of Chemistry for 
1935 to M. and Mme. Joiiot-Curie are associated with 
two of the most important discoveries of recent years, , 
that of the neutron and of artificial radioactivity. 
Prof. Chadwick worked in Lord Rutherford’s labora- 
tory, and M, and Mme. Joliot-Curie in that of Mme. 
Curie, and it will be felt by all how fitting it is that 
these two latest awards should be connected in this 
way with the two great founders of nuclear physics. 
In 1919, Prof. Chadwick went with Lord Rutherford 
to Cambridge from Manchester, where he had taken 
his degree and worked before the War. His first 
research in the Cavendish Laboratory, on the scatter- 
ing of a -particles, still remains one of the most 
important direct determinations of the nuclear 
charge of the elements. Then for many years he 
worked in collaboration wdth Lord Rutherford on the 
artificial disintegration of the elements by a -particles. 
These fundamental researches really laid the founda- 
tions on which modern nuclear physics is built. 
The scintillation method of counting the particles was 
the only certain method available at that time, and 
further advance was checked by its limitations. Prof. 
Chadwick was intimately connected with the develop- 
ment of electrical methods of counting, and applied 
them to a detailed study of the disintegration of 
some of the light elements. These investigations were 
of the highest importance since they yielded precise 
information about the nuclear energy levels. 

When M. and Mme. Joliot-Curie reported the 
anomalous behaviour of certain radiations emitted in 
the transformation of beryllium by a-particles, Prof. 
Chadwick was able in a very short time to carry out 
a brilliant investigation which showed, beyond doubt, 
that the neutron had at last been detected. The 
possibility of such a particle had often been discussed, 
and as early as 1922 experiments -were made in the 
Cavendish Laboratory in the hope of finding some- 
thing of this nature. In his first communication, 
Prof. Chadwick gave quite an accurate estimate of 
the mass of the neutron, and with various col- 
laborators began a thorough investigation of its 
properties, particularly that of its power to disinte- 
grate other elements. Recently, by investigating the 
disintegration of the deuteron by he has 

obtained what is generally accepted as the most 
dependable value for the mass of the neutron. The 
importance of the discovery of the neutron may best 
be realised when it is remembered that it has changed 
completely and simplified our ideas of the structure 
of nuclei. 

Nobel Prize for Chemistry: M* and Mme. Joliot-Curie 

long been dis- 
tinguished for their work in various branches of 
radioactivity. After the discovery of the positive 


electron, tliey miide severai invest igatieiis of niotle 
of production, and r|idte early f*eiielii(i<‘d tluii it 
could be formed in som«‘ luanuer etlua* than by the 
action of y-rays. In ])artieular they oh<en’<‘fi pesii iv<‘ 
electrons to accom]>aiiy neutrons in the disinleurarion 
of- certain light elements by cc-rays. Further in.vtKii. 
gation of this led them to the striking (iisetiveiy that 
whilefhe neutrons wuro emitted siiniiltanecHisIy with 
the bombardmemt by the a-partieles, the eiiiissiuu of 
positrons was an entirely separate ]jroeess oeeiirriiiir 
after the source of a-partielos Imd bef‘n rom<n'e<L 
a variety of exi^eriinents, they wen^ ahk* to show that 
they had formed new radioactive bodies, and in rnaii\^ 
cases they were able to verify the chemical lusture t>f 
the substances by using their radioactivt^ ]>ri.q)erties 
as an indicator. This is a dis(*overy of fundamental 
importance, and lias provided a new and puwt'rful 
method of investigating the transmutat ions (.>r bodit's. 
In the last year this work has Ixnai much exttaided 
by the proof that th<‘ iitahron is veiy effect ivt‘. in 
foraiing new radioactive bodies, and both these an<l 
all other investigations liav"(' only tendtul to iiau’ease 
the importance of this nmv ] phenomenon, wfiieh in 
addition to furnishing many new ist>to]uc species, 
promises to throw great light (.>n tiai true naturj} of 
radioactivity. 

Medal Awards of the Royal Society 
His Majesty the King lias appro\--i.Hl of the 
awards this year by the president and <K'>iinei! of tht:‘ 
Royal Society in respect of the two Royal Medals to 
Prof. C. G, Darwin, Tait professor of natural philo- 
sophy in the University of Edinburgh, for liis re- 
searches in mathematical physics, especially in the 
quantum mechanics of the electron and in o|.)ties, and 
to Dr. A. Barker, emeritus reader in petrology in the 
University of Cambridge, in reeogjiition oi‘ Ins liis- 
tinguished w^ork and iiifiiientup as a. petrokpgist. Th«‘ 
following awards of medals havc^ also bt^en made by 
the president and council : Copley MtMlal lo Ih’of. 
C. T. R. Wilson, emeritus professor of natural philo- 
sophy in the University of Carni.)ridge, (‘or iiis work 
on the use of clouds in advancing our kuowl(M.igo or* 
atoms and their properties; Davy i\ledal to Prof. 
A. Harden, formerly head of the Doparimejit of 
Biochemistry of the Lister Institute^ for his distin- 
guished work in biochemistry and ©specially for his 
fundamental discoveries in the chemistry of alcoholic 
fermentation; Hughes Medal to Dr. G.' J. Davisson, 
of the Beil Telephone Laboratories, New York, for 
research resulting in the discovery of the pliysieal 
existence of electron weaves through long -continued 
investigations on the reflection of electrons from the 
crystal planes of nickel and other metals. 

New Officers of the Royal Society 

The . following is a list of those recommended by 
the president and council for election to the Council 
of the Royal Society at the anniversary meeting on 
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November 30: President, Sir William Bragg; 
Treasurer, Sir Henry Lyons ; Secretaries, Sir Frank 
Smith and Prof. A. V. Hill ; Foreign Secretary, Prof. 
A. C. Seward ; Other members of Council, Prof. E. D. 
Adrian, Mr. D. L. Chapman, Prof. A. W. Conway, 
Dr. W. H. Eccles, Prof. A. S. Eve, Prof. L. N. G. 
Filon, Dr. J. Gray, Sir Daniel Hall, Dr. S. W. Kemp, 
Sir Patrick Laidlaw, Sir Gerald Lenox -Conyngliam, 
Prof. G. T. Morgan, Prof. R. Robison, Dr. Bernard 
Smith, Prof. W. Stiles, Mr. W. Trotter. 

Dr. P. Kapitza's Apparatus and the U*S.S*R. 

A REPORT published on November 19 in the 
Cambridge University Reporter gives an account of 
a proposed arrangement for the transfer of apparatus 
from the Royal Society Mond Laboratory at Cam- 
bridge to a new laboratory which is being built for 
Dr. P. Kapitza in the U.S.S.R. It will be remembered 
that Dr. Kapitza was refused leave to return to 
England after his visit to Russia in September 1934 . 
In the report of the Committee for the Laboratory, 
it is pointed out that much of Dr. Kapitza’s work in 
Cambridge had been preliminary to the experiments 
with strong magnetic fields at the temperature of 
liquid helium which he was on the point of beginning 
before he left for Russia, and that members of the 
Laboratory would not care to take up these experi- 
ments if Dr. Kapitza wished to resume work at once 
in this field. It is therefore suggested that the large 
generator for the production of strong magnetic fields, 
together with its associated apparatus, should be sold 
to the Government of the U.S.S.R. for the use of Dr. 
Kapitza, The remainder of the apparatus in the 
Laboratory, including the apparatus for the production 
of liquid hydrogen and liquid helium, would not be 
transferred since it is in constant use and will be 
required for the future work of the laboratory. It is 
proposed, however, to supply duplicates of this 
apparatus for transfer to Russia, so that Dr. Kapitza 
will have equipment identical with that he had 
developed in Cambridge. With the sum received for 
this apparatus it is proposed to buy new equipment 
suitable for the future work of the Laboratory. Such 
equipment might include a large electromagnet 
which could be used for nuclear research or for the 
production of low temperatures by the inethod of 
adiabatic demagnetisation. 

Prof* Ejnar Hertzspmng 

In connexion with the recent announcement that 
Prof. Ejnar Hertzsprung, professor of astrophysics in 
the University of Leyden, and assistant director of 
the Leyden Observatory, has been appointed director 
of the Observatory to succeed the late Prof. W. de 
Sitter, it may be recalled that Prof. Hertzsprung was 
awarded the Gold Medal of the Royal Astronomical 
Society in 1929. Prof. Hertzsprung’s work covers an 
extremely wide range of astronomical subjects, and 
he has contributed to our Imowledge in nearly every 
branch of the science. In particular, he is known for 
his work on double stars and on the clusters. The 
mass luminosity relation, the division of the late 
type stars into giants and dwarfs, and the connexion 


between absolute magnitude and spectral type (the 
famous ‘seven diagram’) are ail associated with his 
name (together with that of Prof. H. N. Russell, of 
Princeton). He will have as his assistant director; at 
Leyden, Dr. J. Oort, who is also well known in Great 
Britain, chiefly on account of his work on galactic 
rotation, 

“Everyday Science’^ and Civil Service Examinations 
For several years “Everyday Science” has been 
one of the obligatory subjects of the competitive 
examinations for the important administrative group 
of Government services, comprising the Indian and 
Ceylon Civil, the Foreign Office and Diplomatic, the 
Consular and Overseas Trade (Intelligence Officer) 
and Home Civil (Junior Grade of the Administrative 
Class). We notice with astonishment and regret, 
therefore, the aimouneement of the Civil Service 
Commissioners that, with effect from next year, the 
subject will be omitted ; some optional questions on 
science will be included under the subject “Present 
Day”. The scope of the “Everyday Science” paper, 
now to be discontinued, is indicated by the following 
passage : “Such Imowledge will be expected as 
candidates will have who have studied science 
intelligently at school and have since then kept their 
eyes open. A liberal choice of questions will be given. 
Attention should be paid to orderly, effective, and 
exact expression”. The other parts of the obligatory 
section of the examination are : Essay, English (“to 
test the understanding of English and the workman- 
like use of words”), “Present Day” (being questions 
on contemporary subjects, social, economic and 
political, calling for effective and skilful exposition), 
auxiliary language and viva voce. The inclusion of 
“Everyday Science” must have exerted an influence 
on school and college courses, and its omission will 
be regretted by many who believe in the value of 
“general science” teaching in schools and hold it to 
be j)lainly wrong (to quote the words of Mr. C. M. 
Bowra in Time and Tide^s recent university supple- 
ment on “More and More of Less and Less”) that 
highly educated men should know next to nothing 
of the structure of the universe or of their own bodies. 

Royal Institution ; Legacy of the late Mr. Harry Brown 
From a statement recently issued by the Managers 
of the Royal Institution, it is understood that the 
munificent bequest to the Institution by the late Mr. 
Harry Brown, of the residue of his estate, reported 
in April last, is expected to amount to approximately 
£28,000. This large sum has been given without 
restriction as to its use, but the Managers hope to 
apply it mainly to the extension of experimental 
research, one of the two principal objects of the 
Institution’s work. Shortly after information as to 
the legacy had been received, the freehold of 19 
Albemarle Street, immediately adjoining the Davy 
Faraday Research Laboratory and the rest of the 
Institution’s buildings, came into the market. With 
the double object of investing Mr. Brown’s legacy 
and providing for future extensions of the premises, 
it was resolved to purchase the property. . The 
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purchase has now been completed. For the present, 
the Institution will use the top two floors of the new 
house for storage of books and apparatus, releasing 
valuable accommodation elsewhere for other purposes. 
It is proposed to let the lower floors, and to devote 
any income obtained to research purposes. Eventu- 
ally, aS: the research activities are enlarged, it may 
prove necessary to occupy a larger part of the house. 

Royal lnstitiition t Reconstraction of the Library 

About April last it was noticed that a sinking had 
occurred of the ceiling of the Library on the flhst 
floor at the Boyal Institution, and of the floor of 
Sir William Bragg's rooms immediately above. The 
ceiling, which was old and of timber construction, 
was found to he defective. It was temporarily 
propped, and at the end of the lecture season a 
thorough examination was made. An astonishing 
state of disrepair was discovered. Not only was the 
heavy timber ceiling defective, but also the brick 
walls upon which it was supported wei'e cracked and 
broken in all directions. The examination was 
carried down to the rooms on the ground floor and 
here a similar state of aJdairs was revealed. When 
in 1799 the Royal Institution was founded, a large 
town house was purchased and considerably altered 
to suit its new purpose. Further alterations have 
been made at intervals, Vulliamy added the 
Corinthian column front in 1837. In 1930 a large part 
of the building, including the lecture theatre, was 
completely reconstructed, but the Library and rooms 
below it were left untouched. These it has now proved 
necessary to rebuild, largely, it must be said, due to 
faulty workmanship in the past, as the various 
alterations to the structure have been made. 

The reconstruction is now in progress. The de- 
fective brickwork of the walls is being replaced, 
including that of the front wall, which is being worked 
at from the inside, so that the elevation to Albemarle 
Street will remain tmtouched. New fire -resisting 
floors are to be supported on a steel structure, which 
m being erected within the walls. The steelwork, the 
foundations for which are being carried to basement 
level, will also serve to strengthen the rebuilt walls. 
When completed, the rooms on the first and second 
floors will appear much as they were before, but 
advantage is being taken of the alterations to con- 
struct a large new research laboratory in the base- 
ment. The work is expected to be completed about 
April next, and it is understood that it will cost 
about £12,000. 

November’ : Floods 

The past week or so has been characterised by 
rains and floods of exceptional severity, extending 
over a widespread area in western Europe, including 
the Rhone Valley, the Riviera, parts of Switzerland 
and of Great Britain. At Avignon, m the south of 
B ranee, a large section of the town was inundated in 
places to depths of so much as six feet, and the 
famous Pont d'Avignon has been seriously damaged. 
At Nimes, the Rhone reached the record height of 


26 feet, and about 125 square miles of the valley 
were submerged. As an unfortiinnie c^ousiKiuonce of 
so disastrous a visitation, there lias been iniich <lis- 
tress and several deaths among the iiitiahitaiits of 
Provence and Languedoc. One village^ Aiiihit, ntnir 
Marseilles, has been almost destroyed, wliilst in 
various districts, thousands of people luive been 
rendered homeless. Damage has also been reported 
from Frejus and HyAres. In Switzerland, wiiie areas 
near Geneva have been umitu’ two foefe water, and 
it is stated that no such floods have been recorded 
since so far back as 1890. The rainfall was particnilarly 
persistent and lasted witliout intermission for sixty 
hours. 

. In Great Britain, inundations of coiisiderablo tracds 
have followed locally unproeedeiitod rainfalls for 
November, the first seventeen days of the month 
having yielded about twice the amount of rain 
normally experienced at a number of ]>!aces in the 
south of Englami. Floofl(‘d districts aix 3 reportetl 
from Swanage in Dorset and many parts of Kent an<l 
Sussex, while in the Midkuids, the River Tnmt has 
overflowed its banks. The Thames valley has also 
been seriously affected. Presiding at the.) inoeting of 
the Thames Conservanej Board on November 18, 
Lord Desborough, the chairman, said that the state 
of the river was causing some anxiety. Tim flow was 
exceeding the ‘root figure' (when the river is tiowiug 
bank high) by a thousand million gallons daily. The 
‘root figure’ for the discharge of the river is 4,6flO 
million gallons a day measured at TcHiditigtoii ; the 
comparable Novtmiber average is 1,486 million gallons 
a day. The i^ainfali in the Thames Catchmoiit Area 
had been quite exceptional for the time of the year. In 
September, there was a rainfall of 4u59 inches ; in 
October, 4*09 inches and for 17 days of November, 
4*11 inches. The total for two and a half months w^as 
12*79 inches. Looking back over previous records, 
Lord Desborough said he had not been able to trace 
a Similar case. The unexpected and catastrophic 
occurrence of such floods serves to emphasise the 
importance of th©' national inland water Burvoy\ so 
.repeatedly advocated in Nature, and now in thc^ 
hands of a committee of the Ministry of Health, 
appointed nearly a year ago, under the chainmuiship 
of Sir. Henry Lyons. It is ol>vious fliat only by 
accurate and reliable records of floods (*an adaffuatc^ 
precautionary measures be dc-nisot! and uiKiortakoii 
so as to remove a serious mc^-nace to lifo and property. 

Brauner Memorial Lecture 

From the time of the foimding of the University 
at Prague in 1347 by Charles IV, Bohemia has been, 
an important centre of learning. Komensk^f, Purkyn,^ .. 
and Mendel all attained fame beyond the frontiers of 
their country, but the first. Czech chemist to gain 
world-wide recognition was Prof. Bohuslav Brauner, 
who died on February 14 of this year. He had beei 
a student at Manchester under Sir Henry Roscoe ii 
^ ^ e eighties, and whilst in .England began so.me ■ o 
his famous researches on the rare earths. He cam^ 
to acquire an international reputation also by hi 
advocacy- of Mendeieefi’s Periodic Law, to th- 
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substantiation of which h© directed his investigations, 
especially his redeterminations of atomic weights. 
He was elected an honorary and foreign fellow of 
the Chemical Society soon after the Great War, and 
the Society’s Bramier Memorial Lecture was delivered 
by Dr. S. I. Levy on November 14. Dr. Levy has 
himself contributed to our knowledge of the rare 
earth elements and he was able to give a very lucid 
account of th©' way in which these very similar and 
difficultly separable bodies were isolated and identified 
as pure substances. Bramier ’s share in this work was 
very great, and is all the more noteworthy since it 
was very largely performed in adverse circumstances, 
for it was not until 1903 that the chemical institute 
of the Charles University of Prague was erected, 
largely as a result of Brauner’s insistent pleas. 

Fbom his exhaustive researches, which led, among 
other things, to the fractionation of didymium into 
praseodymium, neodymium and samarium, Brauner 
came to the conclusion that the rare earth elements 
from lanthanum to lutecium should be placed together 
in the Periodic Table. Brauner’s other contributions 
to chemistry include his work upon the compounds 
of cerium and tellurium, concerning the homogeneity 
of which he was for a long while doubtful. It is 
interesting to note that some of his atomic weight 
determinations, even those of forty years ago, remain 
the accepted standards even to-day. It has perhaps 
never been generally realised how great his contribu- 
tions were to the fundamentals of inorganic chemistry. 
Few of Brauner’s original British friends remain. 
They include Mr. W. Macnab, who came to move 
the vote of thanlis to Dr. Levy, and who recalled how 
Brauner’s fine physique and unconventional, friendly 
manner always attracted admiration. Reference was 
mad© by Dr. G. Druce in seconding the vote of 
thanks to Brauner’s interest in the transcription of 
Russian names into English, concerning which he 
had written several times in Natitbe, and to the 
rapid progress in scientific research in many fields at 
Czechoslovak universities, largely as a result of 
Brauner’s inspiring influence and example. 

Anatomy Department of St. Thomas’s Hospital 

Important alterations and additions to the 
Anatomy Department of St, Thomas’s Hospital 
Medical School, London, have just been completed, 
and an “At Home” was held in the Department on 
November 14 when it was visited by representatives 
of the universities and of various London hospitals. 
Three new research laboratories and a large radio- 
logical laboratory, together with a director’s room 
and an office, are housed in the new block. The 
dissecting-room has been completely renovated, and 
a new terrazzo floor has been laid. The museum has 
been equipped with special lighting arrangements for 
the exhibition of lantern-slides, X-ray negatives, 
bottled specimens and models. The X-ray equipment 
is of the latest pattern, and is completely shock- 
proof, and will serve not only for the instruction of 
students in all normal radiological appearances but 
also for research. An optical bench for photomicro- 
graphy and for the reduction of X-raj^ negatives has 


also been accommodated in the radiological labora- 
tory, adjacent to which is a dark-room. The research 
laboratories are situated in the upper floor of th© new 
block. They are magnificently lighted, and are 
furnished throughout with th© most modern fittings. 
The visitors were afforded an opportunity of seeing 
some of the results of experiments which are being 
carried out in the Department in the us© of the 
cinematograph for the teaching of anatomy. A com- 
posite film comprised portions of films showing 
respectively a dissection of th© forearm, some ex- 
amples of muscle-nerve paralyses, the surface anatomy 
of normal shoulder movements and a dissection 
illustrating the mechanism of the knee-joint. This 
Department is admirably fitted for the teaching of 
anatomy by modern methods, with emphasis on the 
study of living anatomy. 

Sir James Walker and the University of Edinburgh 

To commemorate the services of Sir James Walker, 
professor of chemistry at the University of Edinburgh 
from 1908 until 1928, to chemistry in general and to 
the Chemistry Department of the University of 
Edinburgh in particular, it is proposed to establish 
a fund for a Walker Memorial Lecture to be delivered 
annually by an eminent chemist invited to Edinburgh 
by the Edinburgh University Chemical Society for 
that purpose. Sir James Walker, who died in May 
of this year, was the leading exponent of physical 
chemistry in Great Britain for nearly fifty years. 
During the Great War he did valuable work in the 
manufacture of high explosives, and the new 
chemical laboratories which he designed and fitted 
up at Edinburgh are among the foremost, both in 
equipment and in research activity, in Great Britain, 
The Chemical Society of the University of Edinburgh 
enjoys the distinction of being the oldest chemical 
society in th© world, since it has recently been 
established that it existed as far back as 1785 under 
the sponsorship of Joseph Black. It is felt that a 
yearly meeting at which the student members of this 
body may have the opportunity of making direct 
contact with th© researches of distinguished in- 
vestigators in chemistry from other universities will 
provide a most stimulating permanent memorial of 
the labours of Sir James Walker for the advancement 
of the science in Edinburgh and elsewhere. Former 
students of Sir James Walker and any others who 
may wish to assist in the project are invited to send 
contributions to Mr. J. E. Rocea, honorary secretary 
of th© Edinburgh University Chemical Society, King’s 
Buildings, West Mains Road, Edinburgh. 

Memorial to Viscount Grey of Failodon 

Lord Armstrong, president of the Natural History 
Society of Northiunberland, Durham and Newcastle- 
upon-Tyne, has issued an appeal for subscriptions 
towards a permanent ‘North Country’ memorial to 
commemorate the life of Viscount Grey. It is pro- 
posed to place a tablet to the memory of the great 
statesman and bird-lover in the Hancock Museum 
and to found a trust fund, the income of which will 
be applied to the endowment of the Museum. This 
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is a purpose which Lord Grey himseif would have 
applauded, for he took much iuterest in the Museum, 
and was concerned about the upkeep of the many 
valuable and historically interesting collections which 
it contains. The Museum itself was built in 1884 to 
house the natural history collections of the Society, 
and with subsequent additions it has cost approxi- 
mately £45,000. But the cost of upkeep and staffing 
is more than the Society can bear, even although the 
membership is now greater than at any time during 
the himdred and six years of the Society’s existence. 
A sum of £1,000 has been promised anonymously 
if three other donors are each prepared to subscribe 
a similar amount, but it is to the generosity of the 
many lovers of Nature, and particularly those of the 
north of England, that Lord Armstrong and the 
Society look for the safeguarding of the Museum and 
its collections. 

Explorations in Ellesmere Island 

The Oxford University Arctic Expedition of 1934- 
35 imder Dr. N. Humphreys was forced to winter at 
Etah in north-western Greenland instead of on 
Ellesmere Island ; but during the summer of this year 
they split up into small parties, each accompanied 
by Eskimo, and explored various parts of the north 
and centre of Ellesmere Island. Three articles on 
their work have appeared recently in The Times. An 
attempt to cross the Grinnell Land ice -sheet failed, 
but a crossing was made to the south by the narrow 
isthmus between Flager and Bay fjords, thus linking 
up with Isachsen’s former work on the west coast. A 
more important journey was made in Grant Land 
from Fort Conger, Greely’s camp of half a century 
ago, via Lake Hazen to the lofty United States Range. 
From a summit of 9,000 ft. there was a good view 
clear to the north. The country seems to he entirely 
mountainous and difficult to cross. The lofty ranges 
to the northward were named the British Empire 
range. They appear to flank the northern side of 
Ellesmere Island, and their relation to the Challenger 
Mountains farther west, discovered in 1876 by' 
Aldrich, wdli be of interest when revealed. These 
mountains are probably related to the Caledonian 
foldings of northern Greenland. A third party carried 
out some surveys in Scoreshy Bay, which hitherto 
had been inadequately examined. The expedition 
returned to England in October bringing large 
collections. 

Organisation of the Coal Industry 

Sib Habold Habtlet, addressing the Institution 
of Chemical Engineers on October 20 on “Our 
N ation’s Coal Resources” , surveyed the changes which, 
during the last twenty-five years, have so profoundly 
affected the prosperity of the British coal industry. 
He pointed out the need which has been disclosed 
for the National Coal Survey undertaken by the Fuel 
Research Board, and stated that the value of the 
work of the Survey is becoming more obvious as it 
progresses. He advocates extending the Survey to 
examine the suitability of coals for the different 
industrial purposes, so as to discover where need for 
conservation exists. Fuel economy in utilisation and 


other circumstances have rodiic«Ml tb«' production of 
coal; but methods of mining have made gn^t pro- 
gress, and both circumstances rinliict^ the number of 
mine workers. Methods of traiisi'Mjrtation and ciis- 
tribution have not kept pace with the iin])roN'ern«‘nt 
with the methods of mining. Sii* Harold condemned 
the widespread ownership of -privati^ waggcnis as a 
burden on cost of distribution anti ad\’oeated a 
unification of interests at least up to tlm point at 
which coal is to be .transferred to thi.) consiiinm*. A 
rational system of grading should nvplaca* tradt^ 
practice of selling by description. InteiisifiiHl resL^arcIi 
on the fundamental nature of coal was urged, anti 
indeed the factors which seem tti 8ir Harold 
promising are more research and bttter orgariisatieni. 
The latter may he iiiipalatabie to soim^ indi\u dualists, 
but seems to be inevitable. 

The Press and the Post Office 

In the course of am address to the Post Office 
Telegraph and Telephone Society' given at King 
George V Hall, St. Martin’s lo Grand, London, on 
November 18, by Mr. J. ti. Brtdtiier, press oilicer 
of the Post Office, it was emphasised tlia<t th<Mlevelop" 
ment of the Press has boon elos,eIy' allied to tiii‘ 
progress of the Post Office. The Post can 

claim a groat shar€> in tlie devHo])mtaib of newspapers, 
for from its establishment, six ]>ostal officials entitled 
‘clerks of the roads’ were the first newsapaits in 
Great Britain, and were solely' responsible for the 
distribution of newspapers to .all parts of tlu* Uni tin' I 
Kingdom. These ‘clerks of tlio roads’ derived sf>me 
£8,000 a y^-ear from the sale of newspapers, £6,000 
of which w’as used by the Post Office for the payment 
of pensions and increases of salaries to Post Office 
servants who were inadecpiately paid. At the 
begimiing of the nineteenth century, the private 
telegraph companies maintained a press bureau 
which supplied the newspapers with genei'ul news. 
The newspapers, however, desired to organise tlieir 
own press agencies on the ground that tliey' w<?re 
the better judges of the news tlio pulilic required. 
Since the telegraph eompank's wouffl not gi\'o up 
their press bureau, the ncws])apt‘r propriti:ors joined 
the growing agitation for the nationalisation of the 
telegraph system. The Electric Telegraplis fflll was 
passed in 1868, and the State accordingly atHpiired 
the telegraphs. A special 'News l)i\'ision' was 
created at the Central Teiegrapli Office, Ijuridon, and 
was maintained until 1930, when the te\'ten<led tise- 
of the telephone hy the Press, and the leasetl ttffi'graph 
lines to press agencies and newspapeu’s. ro-iidored tliis 
section with its special press wires iimieccssaiy . The 
Press has taken full advantage of each stiq 3 in the 
progress of communications brouglit about bye tlio 
Post Office, and the, rapid deveiopmeait of the, tele- 
phone service, since its acquisition by' the State in 
1912, has enabled the speedier transmission of new's 
not only from all parts of Great Britain, but also 
to and from all parts of the \¥orld. 

Imperial Chemical Industries^ Ltd. 

Mb. Justice Eye has allowed the petition of 
Imperial Chemical Industries, Ltd., to confirm a 
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reduction of capital from £9I>, 000,000: to £89,565,859, 
the petition being opposed by a committee repre- 
senting more than 13,000 holders of Deferred shares. 
In evidence, Sir Albert Wjmn, chartered accoimtant, 
agreed that the company is spending large sums of 
money on research which have yielded valuable 
returns. These returns appear in the accounts in the 
shape of increased revenue. In this coimexion, it is 
of interest to recall that, when this great combine 
was formed, jNTature, in a leading article (January 
29, 1927, p. 149), stressed its importance from the 
point of view of scientific research : “Of special 
interest, fully recognised by the promoters of the 
trust, is the question whether it will be possible to 
improve methods and results in scientific research. 
The record of the constituent companies in this 
respect is creditable enough, and the work they 
accomplished during the War earned the gratitude 
of the nation. But combination must tend towards 
greater economy and greater efficiency.” 

Cornish Engines Preservation Fund 

Cornwall occupies a unique place in the industrial 
history of Great Britain, owing to its contributions 
to the advancement of mining and the development 
of the steam engine. The natural pride Cornishmen 
take in the achievements of the inventors and en- 
gineers of the county has found expression in various 
ways, and a scheme has now been set on foot for 
preserving, before it is too late, some of the few 
remaining Cornish beam engines. At a meeting held 
at Murdock House, Redruth, on October 15, a com- 
mittee was formed to further the scheme, and an 
appeal has been made for funds for the purchase 
of a winding engine at Levant Mine, designed nearly 
a century ago by Francis Mitchell, and probably 
constructed at Copperhouse Foundry, Hayle. The 
engine, which is of the beam t 5 q)e, has a cylinder 
24 in. in diameter with a stroke of 4 ft. As the mine, 
after a life of 110 years, has been closed down, the 
engine can be purchased at scrap value and arrange- 
ment can be made for its preservation in situ with 
a right of way to it, the total siuii required for the 
purchase of the engine, repairs to the engine house 
and for maintenance being estimated at £300. The 
honorary secretaries to the committee are Mr. W. T. 
Hooper, of Falmouth Observatory, and Mr. W. A. 
Michell, Couch Lane, Redruth, while the honorary 
treasurer is Mr. H. Michell, of Barclays Bank, Fal- 
mouth, to whom subscrij)tions should be sent. 

Quarterly List of Scientific Books 

The Association of Special Libraries and Informa- 
tion Bureaux, 16 Russell Square, London, W'.C.l, 
has recently issued a book list which is the first of a 
series of quarterly recommendations of recently pub- 
lished scientific and technical books (10s. 6d. a year 
for non -members). The main object of the list is to 
provide public and other libraries with a selected list 
of recent scientific and technical books, and the list 
has been compiled with the assistance of more than 
sixty specialist organisations which are able to assess 
the relative merits of new publications in their own 
fields. Only books in the English language, and, with 


few exceptions, those published in the last six months, 
have been included. No attempt has been made to 
introduce detailed classification, the books being 
listed under broad main headings, such as General 
Science and Technology ; Chemistry and Chemical 
Technology ; Physics ; Metallurgy ; Medicine, Public 
Health and Nutrition ; Communications and Trans- 
port, etc. The books are further sub-divided into 
those suitable for general readers, books of an inter- 
mediate character or suitable as textbooks for 
students, advanced or highly technical books, and 
dictionaries, directories or encyclopaedias and the 
like. The lists should thus be of real value to specialist, 
as well as to public, librarians, in dealing with the 
difficult problem of book selection, particularly in 
fields of which the librarian himself has no special 
knowledge. 

Maimonides 

Dr. M. Gasteb delivered a lecture on “Maimonides 
and his Works” at a meeting on November 14 of the 
Royal Asiatic Society in conjunction with the Society 
for Old Testament Study. He said that Maimonides 
was a man of strong faith which deeply influenced 
his activity. Fully conversant with the Hebrew and 
Arabic literature of the time, he displayed a threefold 
activity. First, his legal activity consisted in com- 
piling for the first time a comprehensive code of laws 
which has remained the basis of Judaism to this very 
day, and prevented it from splitting up into sects. 
Secondly, his medical activity was intended to prove, 
besides furthering and stimulating medical research, 
that there is no incompatibility between science and 
faith ; indeed, that they assist one another. Thirdly, 
his philosophical activity was intended to reconcile 
the tenets of faith with philosophic speculation. He 
endeavoured to answer some of the fundamental 
problems of human life, such as the existence of 
God, the problem of creation, the relation between 
God and man, revelation, sin and evil, punishment 
and reward, and immortality. With slight modifi- 
cation, the answers which he gave retain their value 
even at the present time. 

Sir John McLennan, F.R.S. 

In the obituary notice of Sir Jolm McLemian 
published in Nature of October 19 (p. 633), it was 
stated that he went from Toronto to Cambridge with 
an 1851 Exhibition Scholarship. Prof. A. S. Eve 
now informs us that this statement is not correct. 
Dr. E. F. Burton, who succeeded Sir Jolm at 
Toronto, has wiitten : “Although most of the men 
who were at the Cavendish with Dr. McLeiman held 
1851 Exhibition Scholarships, he did not have one 
himself. As a matter of fact, he resigned his position 
at Toronto in order to go abroad entirely at his own 
expense. It 'was in the nature of a gamble for him 
at that time as his resources were very meagre, but 
he realised that this was the only possible course to 
take if he wanted to work in what was then modern 
physics. He was undoubtedly moved to do this by 
the meeting of the British Association for the Ad- 
vancement of Science in Toronto in 1897, as it was 
just after this that he went to England.” 
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Midland, Section of the Institute of Physics 

The socoiid Local Section of the Institute of Physics 
to be formed in Great Britain was inaugurated at a 
meeting held at the University of Birmingham on 
Friday, November 15, Prof. S. W. J. Smith was 
elected chairman, and Dr, J. H. Mitchell, of the 
British Thomson-Houston Research Laboratory, local 
honorary secretary, from whom further details may 
be obtained. The inaugural lecture was given by 
Dr, J. D. Cockcroft, of the Cavendish Laboratory, 
Cambridge, who took as his subject “Recent Work 
on Nuclear Transmutations”, It is proposed to hold 
the meetings of this new Section in Rugby and 
Leicester and possibly other towns in the Midlands 
during the session. 

Forthcoming Eclipse of the Sun In U.S.S.R, 

The Academy of Sciences of the U.S.S.R. has issued 
a report (“Bulletin de la Commission pour lesrecherches 
du Soleii”, 13) by Profs. Gerasimovic and Sderbakova, 
dealing with the circumstances of the forthcoming 
total solar eclipse. The eclipse will take place on 
June 19, 1936, and the line of totality crosses the 
U.S.S.R. from the North Caucasus, over the Volga 
steppes, and over Siberia to the far eastern 
provinces. The track passes over both Omsk and 
Tomsk, which are of course large cities which will 
offer facilities to observers. In the present report, 
an account is given of the meteorological data 
which have been specially collected since 1933 at 
various stations along the track of totality, in 
order that prospective observers of the eclipse may 
have the best choice of stations likely to enjoy clear 
weather on the day of the eclipse. 

Astronomical Spectrography 

Messrs. Hilger’s new catalogue of astronomical 
spectrographs and spectroscopes shows that this firm 
is maintaining its reputation iEbr keeping abreast with 
the latest developments. Among the major instru- 
ments which it has recently constructed are the 
3 -prism spectrograph for the 36-m. reflector at the 
Royal Observatory, Edinburgh, and the spectro- 
graph for the 74-in. reflector at Toronto. The first 
of these follows the general design of that at the 
Dominion Observatory, Vancouver, but contains 
many improvements ; the second is designed for 
radial velocity work with a single prism and has a 
special mounting designed to reduce flexure to a 
minimum. The firm has also made a slitless spectro- 
graph for the Royal Observatory, Greenwich, follow- 
ing a design of Mr. C. R. Davidson. Messrs. Hilger 
now offer as standard productions a spectroscope for 
observing solar prominences designed by Mr. J. 
Evershed, and a direct-vision constant deviation 
monochromator recently designed by Prof. H. H. 
Plaskett. . 

Announcements 

Proe. F. G. Donnait, professor of chemistry in the 
University of London and director of the Chemical 
Laboratories, University College, London, has been 


elected a foreign member, of the Division for 
Chemistry of the Rojral P,hysiograpliicai Society of 

Ltmd (Sweden). 

Db. G. E. K. Mebs, vice-president in charge of 
research and development in the Eastman Kodak 
Co., Rochester, U.S.xA., will doli\'er six Cliristmas 
Lectures “adapted to a juvoiiilo auditory” at the 
Royal Institution on Saturdays, Tuesdays and 
Thursdays, commencing on December 2S. The 
subject of Dr, Mees’s lectures will be “Photography’’. 
Further information can be obtained from the 
Secretary, Royal Listitution, 21 Albemarle Street, 
London, W.L 

A DiscnssiOK on “Ice Ages”, arranged by the 
Royal Meteorological Society and the Royal A.stro- 
nomical Society, will be held on Januaiy 31 at 4.30 
in the rooms of the Royal Astronomical Society, 
Burlington House, London, W. 1 , T.he discussion will 
be opened by Sir George Simpson. 

The Empi.re’s Airwa.y Exhibition at the Sciencf^ 
Museum, South Kensington, organise by 
Imperial Airways, Ltd., will be op(mtHi ]>y the 
Secretary of State for Air in the lecture^ tht^atr(3 of 
the Museum at 11 a.m. on Tliiirsday, Dt3co,mb6r 5. 
The chair will be taken by Sir Eric Gtxid{'3S. 

The Exhibition of Kinomatography at the Royal 
Photographic Society, 35 Russell Square, WXJ.l, is 
to remain open to the public until Setairday, Novem- 
ber 30. The exhibition is maiiiiy devoted to \stills’ 
from films. Some very fine photography is shown, 
A certain amount of apparatus i,s shown, notably 
that for recording and reproducing soimd with 
16 mm. picture film. 

The National Trust ' has accepted from the 
Viscoxmtess Rhondda and the Dowager Viscountess 
Rhondda some 2,130 acres of the Sugar Loaf, Just 
north of Abergavenny, This magnificent hill, which 
is wnll known in South Wales and Monmoutli, is 
at the south end of the Black Mountains and rises to 
a height of nearly 2,000 feet. 


Applications are invited .for the following appoint- 
ments, on or before the dates mentioned : 

A technical officer, an assistant (grade II) and 
assistants (grade III) .for work in wnreless equipuaent 
at the Royal Aircraft Establishment, South Farn- 
borough, Hants — The Chief Superintendent (Nov. 29). 

A University lecturer and a University demon- 
strator in biochemistry in the University of C^am- 
bridge — Sir ' F. G. Hopkins, Sir William Dimxi 
Institute of Biochemistry, Cambridge (Dec. 7). 

A research assistant to the Animal Diseases 
Research Association — ^Tlie Secretary, Moredim In- 
stitute, Gilmerton, Midlothian (Dec. 20). 

A Jacksonian professor of natural philosophy in 
the University of Cambridge — ^The Vice-Chancellor 
(Dec. 31). 

A head of the silk section of the British Cotton 
Industry Research Association' — ^Dr, R. H. Pickard, 
Shirley Institute, Didsbury, Manchester. 
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Letters to the Editor 

‘IfhQ Editor does not hold hiniselj^ responsible for opinions expressed by his correspondents* 
hie CQiJuiot wndertnke to return^ or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nattjbe. No notice is tahen of anonymous communications, 

Notes on points in some of this week’s lbtteks appeab on p. 837. 

COBBESPONDENTS ABE INVITED TO ATTACH SIMILAB SUMMARIES TO THEIR COMMUNICATIONS. 


Intensity Variations in the Channel of the Return 
Lightning Stroke 

Photography of lightnmg strokes with, the Boys 
camera has shown that each separate stroke is of a 
dual nature, consisting of a leader ' and a return 
portion. It has been shown that the return stroke 
travels from ground to cloud, passing outwards along 
the branches when it reaches branching points of the 
leader. The charge on the leader branches passes in 
this manner to ground. It has also been shown that 
there is a marked diminution in the intensity of the 
light emitted from the main channel after the return 
stroke has passed a prominent branch. 

The photographs also permit of the study of the 
mamier in which the intensity at any point in the 
channel varies %vith time. It is found that this 
intensity at the ground end of the channel fluctuates 
in such a manner as to indicate a series of component 
discharges, all apparently passing upwards. A 
maximum number of six such components in the 
return stroke has been observed, but the components 
of high order are weak and not always clearly seen. 

The time intervals between successive component 
discharges are indicated in the following table .u 


Component 

1 

2 

3 

4 

5 

6 

Separation from first appear- 


7 

37 

no 

510 


ance of luminosity in 

0 

to 

to 

to 

to 

815 

return channel (microseconds) 


75 

370 

580 

2,100 


Cases observed 

! 


25 

21 

7 

3 

1 


The ratio of the intensities of the different com- 
ponents has been obtained by photometric analysis 
of photographs specially taken with this purpose in 
view. Component 2 is of the same order of intensity 
as component 1. In a few cases it is found that at a 
point above a prominent branch it is actually more 
intense than component 1. Between component 1 
and 2 the luminosity of the channel falls to less than 
half its previous value. If the intensity of component 1 
is taken as unity, that of component 3 is of the order 
of 1/10 and that of component 4 of the order of 1/200. 
The subsee|ueiit components are too feeble for a 
satisfactory determination of their intensities. 

There is some evidence that the second, and some- 
times also the third, component is related to the 
existence of the charge distributed along the branches. 
In a number of cases the time intervals between 1 
and 2 is of the same order as that required for 1 to 
reach the start of a prominent branch. Component 2 
thus starts at the moment that this branch charge is 
begimiing to disappear, suggesting that it is associated 
with the induced charge bound on the surface of the 
earth beneath the branch. 

Where prominent branches do not exist, as in the 
case of strokes after the first, the second component 


in the return portion does not start until the first 
has reached the cloud. 

The influence of these components upon the wave- 
form of the atmospheric radiated from a lightning 
flash is being investigated. 

Our thanks are due to the Lightning Research 
Committee of the South African Institute of Electrical 
Engineers for permission to publish this report. 

D. J. Mahan. 

B. F. J. Schonland. 

University of Cape Town. 

H. COLLENS. 

Victoria Falls and Transvaal Power Co., 
Johannesburg. 


Radioactivity of some Rare Earths induced by 
Neutron Bombardment* 

We have studied the radioactivity produced by 
bombardment with slow neutrons in those elements 
of the rare earth group where the results of other 
workers are not in agreement. 

The results are summarised below. 


Compound 

Half-period 

Quantity 

used 

Initial activity 

Neodymium oxide 
Gadolinium oxalate 
Dysprosium oxalate 
Erbium oxide 

Holmium oxide 
Lutecium oxalate 

35 min. ± 5 min. 
6-4 hr. ±0-3 hr. 
2-5 hr. ±0-1 hr, 
5*8 min. ±0*2 min. 
2*7 hr. ±0-2 hr. 

2- 6 hr. 

3- 6 hr. i 0*4 hr. 

2 gm. 
14 gm. 

1 gm. 
25 gm. 
25 gm. 
j 0*01 gm. 

■ 1 gm. 

8 impulses per min. 
16 

strong 

6 impulses per min. 
very strong 
very weak 

35 impulses per min. 


The source of neutrons consisted of 500 mgm. of 
radium intimately mixed with 2 gm. of beryllium. 
The irradiation was carried out inside a block of 
paraffin wax 30 cm. high and 30 cm. in diameter. 

The half -period of dysprosium and the long period 
of erbium were determined by means of an ionisation 
chamber and quadrant electrometer ; this is a con- 
venient method where strong activities of fairly slow 
decay are concerned. The remaining half-periods 
were found by means of a Geiger -Muller p-ray counter, 
with aluminium walls 0*2 mm. thick. 

It was not possible to compare accurately the 
relative intensities of excitation, on account of the 
differences in the quantities and geometrical arrange- 
ments of the specimens of the rare earths. Neverthe- 
less, an idea of the relative intensities can be gained 
from the additional information given in the table. 

The half -period of 6*4 hr. obtained for gadolinium 
is in fair agreement with the value 8 hr. reported by 
Hevesy and Hilde Levih The half -period, 3*6 hr., of 
lutecium is close to the value 4 hr. given by Marsh 
and Sugden®. The short period of erbium reported 
by the latter authors has been carefully investigated 

♦ Sir lohn McLennan died on October 9, but the observations bere 
recorded were made with the joint author, Mr. W. H. Bann. — ^Editor, 
Natijbe. 
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and found to be 5*8 min. The 2*6-hr. period- 
observed in ■ the case of erbium is probably _ due to 
traces of the strongly active element holmium, as 

was suggested by Marsh and Sugden®. , -o- 

Our thanks are due to the Union Miniere du Haut 
Katanga for the loan of the radium used, and also to 
Messrs. Adam Hilger, Ltd., for the loan of a specimen 
of neodymium oxide. , 

J. C. McLEisnsTAN. 


W.H.Bann. 

Radium Beam Therapy Research 
at the Radium Institute, 

16 Ridinghouse Street, 

London, W.l. 


® Hevesy and Hilde Levi, Natuee, 136, 103, July 20,, 1935* 
» Marsh and Sngden, Kattjee, 186, 102, July 20, 1936. 


Thb observed ring radii ar© given in the table below, 
col 1 and the ring radii wo attrilnitocl to scatieriiig 

from k (110) exit face [(ill) is obviously an error] in 

col. 2. In cols. 3, 4 and 5 are set forth tlic \^aii!(3.s 
calculated by Finch, Qtia-rreli and Wilmim, and by 
Germer using his approximate and aerarnicj expres- 
sions respectively. 


1 

2 

3 

4: 

5 

0*99 

1*10 

1*00 

0*98 

1*11 

1*12 

Q-U 

I'll 

0*9407 

1*1(15 

-1*107 

1-40 


— 



1-65 

1*73 

1*73 

1*73 

1*73 

1*727 - 
1*729 

1-76 



1*76 


— 

1-78 

— 

1*78 

1*89 

1*877 

2*00 

2*00 

1 *95 

2*00 

2-00 

, 2*001 


‘ '"Extra* Electron Diffraction Rings 
De. G. I. Finch and A. G. Qtjarbell^ have 
reported many 'extra’ rings in electron diffraction 
patterns from thin metal foils containing preferentially 
oriented crystals. At first they attributed these to 
diffraction ‘from two-dimensional gratings made up 
of the atoms in the crystallographic faces through 
which electrons might leave the foil. In a later 
comprehensive paper, Finch, Quarrell and Wilman^ 
have stated that the extra rings do not appear unless 
the metal foil is contaminated ; the earlier explana- 
tion has been abandoned. In this later paper are 
given, however, the results of the calculations con- 
cerning diffraction by atoms in exit faces . This note is 
concerned solely with the results of such calculations. 

It is worth pointing out that the extra diffraction 
rings cannot be explained in the mamier first pro- 
posed. The case is one of face -centred cubic crystals 
oriented with a (110) direction parallel to the primary 
beam and to the surface normal. It was first pro- 
posed^ that atoms in (111) and (120) exit faces were 
responsible for the extra diffraction rings. In the 
later paper the exit faces were described as (110) 
and (120). The previous designation of an exit plane 
as (111) was clearly an oversight or t;^^ographieal 
error, as it can be shown that a (111) plane of atoms 
would give rise to all the Debye- Scherrer rings for 
the oriented crystals, and to no extra rings. 

In regard to scattering by atoms in a (120) plane 
when the primary beam direction is (110), one can 
show that there will result diffraction cones about 
the primary beam direction, the semi -apex angles 
of which are approximately equal to : 

V ^ (11 71,2 - S/iiAa + 8 7^2). 

Here 1 represents the w^ave-lengtli, the length 
of the edge of the unit cube of the face-centred 
structure, and hi and are any positive or negative 
whole numbers. The radical has the following series 
of values : 0-94; 1*11; i/3 ; L89 ; V'4; etc. The 
integers 3 and 4 correspond, of course, to the .first 
two Debye -Scherrer rings. The extra rings corre- 
sponding to the other values are not those calculated 
by Finch, Quarrel! and Wilman^ and they do not 
agree with , the extra rings observed. 

L. H. Gebmee. 


Germer’s results are the more accurate j w c o\ ideiitl} 
placed too much I’elianc© on four -figure tabich in 
working out results involving small angles. "Wo had, 
however, to consider more than one pla-iie and. ^ so 
preferred the more direct niotiiod of calciilatioii 

indicated in our paper. , ^ 

I may add that, even before tho ^ experimental 
discovery of the real origin of ‘oxtnf rings, the ‘exit 
face’ idea had lost much in attraction when it was 
realised that any and every 'extra! ring exmhl be 
accounted for by postulating a suitable i‘xit fiiciu 

G, F, Fixnr, 

Imperial College of Science and I’t'chuology, 

London, S.W.7. 


Pigments of the Bull Frog Retina 
The substances and proec'ssc^s foinul in tlio ri'dina 
and pigment epitheliiiin of the bull frog, .RfiPict 
catesbiana, are identical with those in species of frogs 


KpiL 




l-Oi 

iii 

54 

Bir 











lEi 





@1 

ill 

Kli 

■ %l:L 

iil; 

P 

1 

1^1 






Is 

.rt:-; 

2; 

igt 

M 


ttlSliSS 






pT 



11 



45 


Hill 

1 vv 

ifit 


ilMSM 




i 

irtj'lip- 



Til 




id 




11 if! li 

i!'; 'li 

■•fi 

ijli 


ul 

if Pf Iii: 41 

? T 



41 

jllipt 

Ifijipii 



i 

41- 1 

• 4 ] 1* > 



Ttrr 

pHju 

v'lf i'!’ 

iii! 

111 

i 

;rl 

4. iL..^.L,.. 

jlL 



illljlij 

:i.Ft 


iiii 

;i;: 

s;)i 

i 

Hi 

iiMllk 

id 


i' 

if Till 

1.! Ilihi; 

i 


i 

jil 



iiih 



1 

PF 

i;ii' 


ti 

ivIY' 

M 

A 

-iii 



iili 

’i|I 

iiii 

1 

tF’lt H 

ritilnrrlf 

ffit 



iTii • 

!' J 


f i: 

’‘ii- 

11 

ilif 






iiy 

PpSi 

E TCmm: 

P 

1 

jU 

ifij: 

4 'i' 


Mf!: ±|- 






iiii*; 


TT 

ii 










:HV, 



,4: 

4::’ 




tit! 






g 





i 


fil 

4 

ig 

1 

1 

iBp 


m 

t liV 

i 

li 



700 600 

Wave-lengtli (m/i) 
Fig. 1. 


Bell Telephone Laboratories, 

' , , New York, N.Y. 

Sept. 12. 

^ Nature, 135, 183 ; 1935, 

® Tmm. Faraday Soc,^ 31, 1074 ; September 1935. 



previously examined b The retina contains varying 
amounts of the carotenoids retinene and vitamin A. 
^Retinene is yellow, and when mixed with antimony 
‘trichloride reagent yields a sharp absorption band, at 
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662-666 (In the hand spectroscope this band 

has invariably appeared to be at about 655 mp, the 
position originally given.) Vitamin A is colourless in 
comparable concentrations, and in.' the antimony 
trichloride test yields a band at 612-615 mp (crude 
extracts). 

Dark-adapted retinas contain only a trace of 
vitamin A, which can be extracted in the dark with 
benzine without injury to the visual purple (Mg. 1, 
lower curve*). Afterwards, the same retinas may be 
re-extracted with benzine in bright light. Light 
bleaches visual purple to ‘visual yellow’, after which 
benzine readily extracts a large quantity of retinen© 
(Fig. 1, upper curve). The destruction of visual 
purple in the dark with chloroform also liberates 
retinene (Fig. 2, upper series). Visual yellow appears 
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retinas fade from yellow to colourlessness. The lower 
curves of Fig. 2 show this change. They were obtained 
with retinas symmetrical with those which yielded, 
the upper series, but had been bleached in bright 
■ light and allowed to fade for about an’ hour at '22® C. 
before being extracted. 

In the isolated retina, vitamin A is the final product 
of the bleaching and fading reactions. Jn the intact 
eye, however, the vitamin is resynthesised to visual 
purple. This process completes the visual cycle, 
represented partly by the scheme s 


visual purple . 


/ 


vitamin A + protein 
(Visual white’) 


-retinene + protein 
(Visual yellow’) ^ 


Isolated bull frog retinas which have been bleached 
and wholly faded contain about 2-3Y^per eye of 
vitamin A. Retinas light -adapted in vivo contain 
only about 0*8 y of the vitamin. This loss of 
vitamin A in the active retina probably accounts 
for the dependence of the visual purple system in 
some animals upon a continuous supply of vitamin A 
in the diet. 

The combined pigment epithelium and choroid 
layer of the bull frog eye contain about 2y of 
xanthophyll and about 9 y of vitamin A, at least 
80 per cent of which are located in the pigment 
epithelium alone. An incomplete extract of these 
tissues also contained about 1*3 y per eye of fLavine, 
similar to that fomid by von Eider and Adler® in 
the eyes of several mammals and fishes. 

Details of this work will appear in the Journal of 
General Physiology. 

Geobge Wald.’ 

Biological Laboratories, 

Harvard University, 

Cambridge, Mass. 

» G. Wald, Nattoe, 134, 65 ; 1934. J. Qen. PImsioL, 19, 1935-36, 
in press. 

® H. von Euler and E. Adler, Z, physiol, CJiem,, 223, 105 ; 22S, 

1 ; 1934. 


to be simply free retinene, liberated by light — or by 
chemical treatment— in the destruction of visual 
purple. (At the time of writing the previous report, 
I believed retinene to be bound complexly in visual 
yellow as it is in visual purple, a legitimate inter- 
pretation of the data then available.) 

The retinene of bleached (Visual yellow’) retinas 
is converted quantitatively to vitamin A by a thermal 
process which occupies about an hour in either light 
or darkness at 25° C. During this interval, the 

* Figs. 1 and 2 show spectra of antimony trichloride reactions with 
bull frog retinal extracts. They were measured at the Massachusetts 
Institute of Technology with a recording photoelectric spectrophoto- 
meter (Hardy, A. 0., J. Opt. Soc. Amer., 25, 806 ; 1935). The curves 
were drawn by the instrument, and have been merely mounted and 
photographed. The lower curve of Fig. 1 was drawn 5mM too high in 
wave-length, due to a fault in calibration which was corrected before 
the upper curve was recorded. Each series of spectra in Fig. 2 presente 
successive measurements of a single antimony trichloride test, and 
oUows the fading of the blue colour produced In this reaction. 


Statistical Tests 

The discussion in these columns which has followed 
Mr. Buchanan-WoUaston’s letter in Natitbe of 
August 3 tempts me, as yet a third member of 
University College, London, to try to express my 
views on an interesting, but evidently controversial, 
subject. Others besides myself have, I know, wel- 
comed a reminder from the author of the “Grammar 
of Science” that, in the fullest sense of the terms, we 
are concerned not with the truth or falsehood of a 
hypothesis, but with the extent to which it graduates 
our observations of Nature. I fancy that if Mr, 
Buchanan -Wollaston were to consider specific 
amples he might find it a little difficult to sub- 
stantiate the statement, made in his letter in Nature 
of November 2, that hypothetical frequency distribu- 
tions are of two radically different kinds. If I under- 
stand him correctly, he suggests, for example, that 
the Normal curve sometimes falls into one category, 
sometimes into the other. But can he really maintain 
that this distribution curve with its infinite limits 
for the variable is ever anything but a graduation 
formula ? 

Yet I agree that it is difficult to speak of all 
statistical analysis in terms of graduation. In 
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scientific .researcli as well as in the affairs of every- . 
day life, we are continnally faced with situations 
where a decision must be mad© on ineompiete data 
deteimining which of two alternative courses of action 
is to be followed. Since we may decide on course A 
when, with more complete information, we should 
have followed course and vice versa, two different 
faulty decisions may be made having very different 
consequences. A practical example is that of the 
large-scale purchaser of a certain mass-produced 
article, who has to decide after the inspection of a 
sample of limited size whether or not to accept a 
consignment of several hundreds of these articles. 

in a very similar manner in scientific investigation 
a hypothesis is formulated and tested on observed 
phenomena. The scientific worker cannot tell whether 
the hypothesis is true or false, but if his investigation 
is to continue he must either accept the hypothesis 
provisionally as useful to him, or reject it as of no 
use and seek for an alternative hypothesis. Either 
decision may be one which he would not have made 
had much fuller information been available at the 
time, and in this sense may again be spoken of as 
liable to error. 

The tools of statistical analysis have been fashioned 
to help the experimenter in this process of testing a 
hypothesis, and, as with all tools, their parts and uses 
must be described in a technical terminology . Further, 
as in other branches of applied mathematics, it is 
necessary to construct a precise but simplified model 
which we believe will represent the world that we 
observe with sufficient accuracy to provide us with 
useful results. Here there is freedom of choice. 

Let me illustrate one method of approach by 
taking the case of a biochemist who is instructed to 
investigate, by experiments carried out on rabbits, 
whether there is any difference in regard to a certain 
reaction, between a new and cheaper form of insulin 
and an older standard form. Owing to the different 
response of individual rabbits even to the same treat- 
ment, it is the mean difference between effects that 
must be considered. Further, whi]© no statistical test 
applied to a limited number of observations can be 
expected to detect very small differences, the test 
to b© used should be one which is as sensitive as 
possible to the existence of a real difference, and yet 
will bo unlikely to suggest a difference which is not 
there. 

On the assumption that some decision, whether 
provisional or final, regarding the adoption of the 
cheaper insulin is to be based on the result of the 
experiment, the biochemist will probably report 
either that (a) there appears to be a difference, 
or that (6) he can detect no significant difference. 
In a purely formal sense, it is convenient to speak of 
these statemeiits, leading to different decisions 
regarding furtiier action, as (a) that of rejecting the 
statistical h;ypotiiesis that there is no difference in 
mean effect, and (6) that of accepting this hypothesis, 
and this is the sense in which these terms are used 
below. I’urther, it foiiow's that statement (a) may 
have been made when more extensive experiments 
would show that the apparent difference was purely 
a chance sampling result, statement (6) when such 
©xpermients would establish a real difference. Thus 
again in formal language it is convenient to speak 
of a decision based on incomplete data as liable to 
two t>pes of error. 

In one case a cheaper form of insulin may be put 
on one side, at any rate temporarily, in the belief 
that it is of inferior quality, where fuller experiment 


would have shown, that this was not the case. The 
statistical hypothesis tested has boon rejected wlitm 
it is true and an error of the first kind has been made. 
.In the second case a clieaper insulin is advocated 
which in fact has not the properties of the older 
standard. The statistical lijq}othesis tested has been 
accepted, when it is not true, and an error of the 
second kind has been m,ade. 

In any given problem , it is impossil.ffo to say 
whether a h}q)othesis is true or false, but it- is possible 
to assess the efficiency of statistical tests by the 
mamier which, on repeated appiicatioii, they eoiit,roi 
these two forms of 6rro.r. Further, it does not alter 
the essential features of tlii,s approach if, as Mr. 
Buchanan.-Woliastoii points out in liis second letter, 
it may often be desirable to allow" for a third mrdict, 
that of “not proven”. I have stated the prol^lem 
in its simplest form, yet it wffil be found that very 
frequently the immediate deeisio .21 does lie between 
two courses of action. Thus while the purchaser of 
mass-produced articles might make one of three 
decisions after inspecting a sa,mple, namely, (a) reject 
eonsigmnent, {b) accept coiisigmnent, (c) inspect a 
further sample, he does in fact often make liis first 
decision between (b) and (c) and tlion., if he has 
followed course (e), decide betwneii (a) and {b}. 

With Prof. Fisher’s objections to our method of 
■approach. Dr. J. Neyinari and I liavo king been 
familiar, but it would, I am sure, be inappropriate 
to enter here into a discussion witii him on tli© place 
of errors in statistical theory , 

E, S. Pe,a.esok'. 

Department of Applied Statistie,s, 

University College, 

London, W.C.l. 


Crossing-Over and Chromosome Disjunction 
Bridges, Anderson, Mather, Gershenson and 
many others have ' showui that there is a definite 
relation between crossing -over and the disjunction 
of chromosomes. Their work has .made it evident 
that, during meiosis, crossover clirom.oso.mes are 
distributed between the daughter iiiieiei more ; 
regularly than non-crossover ones. Iiow"eve:r, tlie 
exact nature of this relation is still b}" no means 
clear, Darlington thinks that erossing-o\^u* is, i.n 
general, a necessary condition of regukir cliromosome 
disjunction. On the otlior hand, a numhor of general , 
considerations as 'well as some recent tacts obtained ' 
by Gershenson, Beadle and titurtovanfc and Stone . 
and Thomas, are opposed to such an iiitorprotation 
in the case of Drosophila, 

In order to decide the latter question, I undertook 
an experiment in collaboration with :\Iiss Hehine 
Pogossiants, in which, by using certain rearranged 
chromosomes, it seemed possible to obtain soiiio'wliat 
'more conclusive results than, in previous work. 
Crossing-over and non -disjunction were studied in 
females of Drosophila melanogaster ca.rry:ing an 
X-chromosome with the GW .inversion and another 
X-chromosome (translocation X-IV or 'Bar-Stone®), 
most of the genetically active part of wliich w"as . 
translocated to the fourth chromosome. Data on 
single crossing-over in the non-inverted region and ■ 
the number of recovered double crossovers in the ..... | 

inverted region enabled us to conclude, %vith a high ; j 

degree of certainty, that single crossing-over in the ; 
latter region (undetectable by direct methods) is 
very low. Possible undetected crossing-over in the 
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gerxeticaiiy inert parts of the -X- chromosomes could 
infiiience only the disjunction of the GIB chromosome 
and the right (non-transloeated) part of the other 
X-chromosomey as the left part, translocated to 
chromosome 4, does not carry any of the inert region 
of the X~chromosome. Xon-disj unction of the left 
part of this X-chromosome and the GIB chromosome 
is much lower than would be expected if Darlington’s 
hypothesis applies to Drosophila^ and seems therefore 
to show that regular disjunction of chromosomes is 
not absolutely conditioned by crossing -over. 

It seems clear that both crossing -over and chromo- 
some disjunction are dependent on a third, more 
general factor, possibly on the intensity with which 
the conjugation of chromosomes takes place. 

S. Gershbnson. 

Institute of Genetics, 

Academy of Sciences, 

Moscowu 


Dobzhansky^, Gershenson (above) and others 
have concluded that the disjunction of chromosomes 
does not d6)pend directly on the occurrence of 
crossing-over between them, as I assume to be the 
case in all homozygous organisms-. They maintain 
that some ‘‘other factor” is concerned in their experi- 
ments. But these exp€a*iments have necessarily made 
use of liybridity, wuthout which genetical tests are 
impossible ; and the particular kind of hybridity 
(structural hybridity) they have used is bound to 
have a complicated effect on disjunction. It is itself 
the “other factor”. Thus reciprocal crossing -oven 
■within two relatively inverted segments should give 
normal chromosomes with normal disjunction, other 
things being equal. 

But when w^e consider the 
structure of the bivalent given 
by such crossing-over, we see 
that the disjunction expected in 
straightforward bivalents wall 
not necessarily follow^' (Fig. 1). 

The pull which is to separate 
the paired chromatids is parallel 
to the plane of their association 
and not perpendicular to it. 

Resistance to separation is 
therefore not a certain constant 
minimum, but a function of tiie 
length, between the two chias- 
mata. I, have observed ffiilure 
of disjunction in these circum- 
stances ill an inversion hetero- 
zygote in Stenohothrus paral- 
lelus. Other kinds of crossing- 
over in dislocated segments 
give rise to lagging, interlocking 
and irregular, breakage. It is 
not therefore surprising that 
Griineberg® finds the ‘non -disjunction’ that has prev- 
iously been attributed to non -pairing and random 
segregation is often due to loss of both partners. 

This is mer63ly one example of the special com- 
plications arising in structural hybrids. They have 
been described by Richardson for inversion hybrids 
and by myself for interchange hybrids in articles 
in the press They show the danger of arguing from 
the assumptions involved in an abstracted formal 
use of the terms “chromosome”, “non-disjunction” 
and even “crossing-over” by the geneticist. They 
also show the difficulty the geneticist is faced with 


in dealing with the highly selected viable progeny 
of structural hybrids, a difficulty which can only be 
overcome by a close collaboration between those who 
are breeding the hybrids and those who are studying 
the structures found at meiosis in comparable 
material-. C. D. Darlustoton. 

John Innes Horticultural Institution, 

London, 

S.W.19. 

1 ZJ.A.V., 84, 269-309. 

^J. Genet, 31, 185-212. 

^J. Genet, 31, 163-184. 

* J. Genet., in the press. 


Induction of the Eye by a Specific Substance in 
the Amphibia 

It is imowm that in the axial mesoderm of the 
Amphibia, the capacity to induce individual organs 
varies from anterior to posterior, each organ having 
its ‘induction field’^. After the discovery of inducing 
substances it is natural to consider whether the 
existence of these fields ma,y be explained by the 
localised distribution of specific substances which 
determine their properties. 

If this suggestion were fomid to be true in the case 
of any one organ, one could generalise and assume 
that it is true for other organs as w^elL The following 
investigation deals wuth the eye ; if the develop- 
ment of this organ is determined by the presence of 
a specific substance, the diffusion of this substance 
from a dead eye must induce, in the ectoderm of 
an early gastrula, only eyes or eyes with the adjacent 
region of brain. Accordingly, optic vesicles were 
removed from Axolotl or Triton taeniatus in the tail- 
bud stage, killed by treatment with boiling water or 
alcohol, and implanted in the blastoccels of early 
gastrulae of T, taeniatus or enveloped in flaps of 
presumptive ectoderm of that species. Eyes were 
induced in 100 per cent of the positive cases, either 
in whole embryos or in explants. In w^hole embryos 
induction was found to be independent of the level 
of the host. They were usually connected with a 
mass of brain tissue, which might be smaller than 
the eye ; in some cases, several eyes were formed 
together. The eyes were normally shaped ; and the 
retinal part of the eye was capable of inducing a lens 
from the host ectoderm, if it came in contact with it. 

The conclusions which may he drawn from these 
facts are as follows : (1) The agent which induces 
the primary embryonic axis is not unspecific as 
regards the region of axis which is induced ; possibly 
it includes a mixture of specific substances or entirely 
consists of such specific substances. (2) The regional 
differences within the primary embryonic axis are 
determined by the corresponding distribution of 
specific formative substances. (3) Polarity in the 
system of ectomesoderm^ is possibly determined by 
a similar distribution of substances from pole to pole. 
The phenomenon of regulation must be accounted for 
by the assumption that these substances follow^ the 
principle of polar distribution, and that after a 
disturbance of the system the previous distribution of 
the substances is restored. Lopashov. 

Institute of Experimental Biology, 

Woronzowo Pole 6, 

Moscow 120. 

Oct. 4. 

^ Holtfreter, Joh. Arch. Entw.-meeli., 127 ; 1933. 

® Lopashov, G., Biol. Zentrbt (in press). 
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Fig. 1. The structure 
of bivalents with single 
(left) and double re- 
ciprocal crossing-over 
(right) between rela- 
tively inverted seg- 
ments of homologous 
chromosomes. 
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First Appearance of Red-eye in the wild Gammarus 
chevreuxi, Sexton ' 

In' a letter to Nattoe^, we were able to show that 
heterozygosity existed in the wild stock of this species 
—eggs from an outside mating, hatched some days 
later in the laboratoryj gave 2 red-eyed recessives in 
a brood of H young. 

Although dredging had been carried on at frequent 
intervals since 1912, and heterozygosity in the wild 
stock had been suspected for eleven years past, this 
was the first definite proof obtained, and it was again 
noted that no red-eyed had yet been foimd in the 
open. We have now to record its first appearance. 
In the dredging brought in on October 22 and 
examined for eye colour, one red-eyed was found 
amongst 2,000 black-eyed animals. 

E. W. Sexton. 

Marine Biological Laboratory, A. R. Clauk. 

Plymouth. G. M. Spooner. 

Oct. 30. 


the corresponding case of As iii, however, the .pair 
of shorter wave-lengths is the stronger ; it is there- 
fore likely that the 5s term is deeper than 4^ 

Here, too, the two terms are close together and a, 
study of the structures of the lines in question 'troiild 
decide the correct configuration. 

It is very interesting to note that the small energy 
changes in the radiation duo to tiie iiitiwactiiai of 
the nuclear magnet with the oxtra-nuclcur eloctrons 
helps to decide the eiex*troii configuration involved 
in a particular transition, and this is iiarriculaii^' 
useful when the terms are close together anti it is 
otherwise difficult to assign the correct electronic 
configuration. 

: ■ Details of the above investigatioii -will be published 

elsewhere. 

J. S. Bad AMI. 

Department of Physics, 

Wilson College, 

Bombay. 

Sept. lb. 


^ Sexton and Clark, “New Developments in Gammarus ehevreitxi, 
Sexton”. Nature, 133, 27 ; 1934. 


Hyperfine Structure and the Gross Structure Analysis 
of the Spectrum of Doubly Ionised Antimony 
The hyperfine structure of two doublets of the 
spectrum Sb m has recently been investigated by 
me at the Reiehsanstalt, Berlin. The structures were 
diffuse, but each line was resolved clearly as a 
doublet. The wave-lengths, classification^ and the 
observed hyperfine structure separations in cm.~^ are 


given below. 



Wave-length 

Classification 

Av 

4266-09 

6 s ^Siist — 63 ) ^Pa/a 

1-27 

4591-89 

6 s *>Si /2 - 6 :P ^Pi/a 

1-40 

4352-16 

“ Gp ’>Pa/a 

0-45 

4692-91 

5s ^Ptii 

0-55 


Taking the nuclear spin -moments of the two 
antimony isotopes as 5/2./i/2Tt: and the ratio of their 
g{I) factors as I'S?^, and using the graphical method 
of Fisher and Goudsmit^, the splitting factor of the 
65 \S term for Sb^^^ could be estimated to about 
0*53 V. Applying the formulae given by Goudsmit'^, 
the magnetic moment of the nucleus Sb^^^ could be 
calculated to be about 7*2 proton-magnetons. From 
my data^ on the structure of the lines of the first 
spark spectrum, Goudsmit*^ has deduced a value 2*7 
for the magnetic moment of Sb^ compared with 
which the value obtained above is much too large. 
The reason for this is to be found in the incorrect 
analysis of the gross structure. If the 5s ^JS and the 
'5s 5p^ terms are interchanged, the calculated value 
of the magnetic moment comes out to be 2*7, in 
quite good agreement with the value quoted above. 
Thus of the two terms, the deeper should arise 
from the configuration 5s 5p^ and the higher from 
the configuration 5s^ 5s. This would assign to the 
5^ op 2 term a much larger splitting than that of the 
6s term, which is not unexpected. 

The two terms are very close together, their values 
differing only by 469 cm.~b The pair XX 4352, 4693 
is decidedly the stronger of the two, and it is more 
likely that the weaker pair shonld involve the double 
electron transition 5s 5p^ ^ 5s ^ 6p, and this is in 
accord wdth the suggested modification. A com- 
parison of the values of the two terms in the iso- 
electronic spectra of Ini, Snii, Sb iii and Se iv shows 
that the change suggested is quite consistent. In 


1 Lang, PAps. Pev., 35, 445 ; 1030. 

“ Tolansky, Proc. Hop. Soc., A, 146, 182 ; 1934, 

^ Fisher and Goudsmit, Phps. /iVr,, 137, 1059 ; 1931. 
^ Goudsmit, Pkps. Her., 43, C:><) ; 1933, 

® Badami, Z. Phps., 79, 200 ; 1932. 


Occurrence of the Reversed Absorption Edges of the 
Long Wave-Lengths of X-Rays 

In the region of the long wavti-lvuglhs of X-rays, 
there are diffieuiti(^s in obtaining o.}>sorption edges, 
for the intensify of the couiinuons ground of tlio 
X-radiation is vexy small. A fnrthta* diilhailty is in 
the classification of some of tliese eilges, as, fur 
example, the dfv-edges. Also it is wtil known ihat 
the calculated energy values of thi^ J/y-edges for 
higher elements do not agree with the measur<‘d 
values^, and it is not possible to extrapolate or to 
say what differences can be expected in this region. 
We have found some reversed edges in tliis region ^ 
which must be classified as -edges of silver and 
bromine. The classification of these edges recpiires 
a detailed discussion for wdiich space camiot be 
afforded in Nature. It may, however, be of interest 
to give the results and the difficailties in obtai,iiiiig a 
•I^Hl-re versed edge. 




Fm. 1. 

Two years ago, we obtained a reversed absorption 
edge of the wave-length X = 42*1 A., which corre- 
sponds to, vjE == 21*6. But ,011 some plates, made 
with different anticathodes, this absorption has been 
either displaced, or appeared as a white absorption 
line or entirely .disappeared. W^e have now found 
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tliat the above-mentioned phenomena were caused by 
occasional overlapping of emission lines, and the said 
overlapping could not be recognised on account of 
the lines in the region of long wave-lengths being 
broad and the dispersion small. It is now evident 
that this edge is only due to the emulsion of different 
photographic plates, and it belongs to the Lji, ni' 
absorption edge of K (from potassium bromide), 
giving for I/m the calculated value v/R = 21*5. 
One of the plates of this edge, made on Eastman- 
Kodak plate, shows (in the first and second orders) 
a, clear potassium edge appearing as a broad white 
line. The appearance of this edge as a white line is 
caused through the simultaneous occurrence of the 
normal edge of carbon with the said reversed edge, 
as seen in Fig. 1. The value given above has been 
measured from other plates with greater dispersion, 
with copper and tungsten anticathodes, giving sharper 
reference lines. 

With these results, obtained with the low tension 
ionic tube^, the existence of the reversed absorption 
edges in this region is verified. 

M. Backovskv. 

V. Dolejsek. 

Spectroscopical Institute, 

Charles University, 

Prague. 

Sept. 28. 

^ M. Siegbahn, Z. Phys., 67, 567 ; 1931. 

2 V. Dolejgek and B. Janieek, Nature, 132, 443 ; 1933. 

V. Dolejsek and Y. Kiuizl, 6, 242 ; 1932. Z, Phys.. 

74, 565 ; 1932. 


Reactions of Sulphury! Diamide (Sulphamide) 

Apakt from salt formation (for example, work by 
F. G. Mann in 1933) only two reactions of this sub- 
stance have been recorded. Traube and Reubke 
(1923) obtained a 5 per cent yield of a condensation 
product with benzaldehyde, and in 1933 I showed 
(with Mr. A. E. Battye) that sulphamide readily 
condenses with formaldehyde to give a resin -like 
body from which a tetramethylol derivative may he 
isolated. 

I have now” found a third ‘organic’ reaction for 

this substance, which again exhibits its great similarity 
with ui’ea. If xanthydrol in alcohol is added to a 
solution of sulphamide in acetic acid and water, after 
some time, beautiful lustrous crystals of dixanthyl 
sulphamide, m.p. C., are obtained. Con- 

densation products have also been obtained wdth 
xanthydrol and 

p-aminobenzene sulphoiiamide, m.p. 209° 
ni-benzene disiiiphonamide, m.p. 170° 
p -toluene siilphonamide, m.p. 198°. 

Details wiJl be published elsewhere of this general 
reaction for the sulphamides and sulphonamides, 
which in certain cases may be conveniently used for 
their estimation. 

F. C. Wood. 

I I Amherst Road, 

Fallowfield, 

Manchester. 

Oct. 24. 


Points from Foregoing Letters 


Ultra-eapid photography has shown that lightning 
strokes consist of a leader’ from cloud to earth and 
a return stroke in the opposite direction. From 
fluctuations in the luminosity of the return stroke at 
the ground end, D. J. Malan, Dr. B. F. J. Schonland 
and H. Collens infer that the return stroke is made 
up of several component discharges, the intensity 
and time separation of which in micro -seconds they 
have measured. The authors are now investigating 
the influence of these components upon the w^ave- 
form of atmospherics radiated by the lightning 
flashes. 

Some experiments by the late Sir John McLennan 
and Mr. W. H. Rami on the radioactivity produced 
by neutron bombardment of certain rare earths are 
described. They confirm earlier results of Hevesy 
and Levi and of Sugden and Marsh. 

Finch and QuaiTell suggested some time ago 
that the ‘extra’ rings obtained in electron diffraction 
experiments with metal foils (containing oriented 
crystals) were due to two-dimensional refractions at 
the exit crystal faces. Dr. L. H. Germer submits 
calculations showing that this camiot be the case. 
Dr. ,G. I. Finch agrees with Dr. Germer’s findings 
and points out that they are consistent with the new 
interpretation put forward by Finch, Quarrell and 
Wilman, namely, that the ‘extra’ rings are due to 
surface contamination. 

G. Wald finds in the light -adapted retina of the 
bull-frog, as in the case of other species of frogs, 
two substances chemically related to carotene, the 
yellow pigment of carrots : vitamin A (visual white), 
and retinene (visual yellow). In the dark, the yellow 
retinene changes to visual purple. Extracted retinene 


is transformed on standing into vitamin A. In the 
intact eye vitamin A is resynthesised to visual purple. 

Prof. E. S. Pearson, continuing a discussion on 
statistical tests, contends that all hypothetical fre- 
quency distributions are merely graduation formulae. 
We are never concerned with whether a hypothesis 
be true or false, but only with the extent to which 
it graduates our experience of Nature. But never- 
theless, the efficiency of statistical tests can be 
assessed by the manner in which, on repeated applica- 
tion, they control certain errors of practice. 

During the process of meiosis, the chromosomes 
carrying the inheritable characters from two parent 
nuclei join together, exchange certain portions, and 
then split (disjunction). Re-arrangement of certain 
portions (crossing-over) may occur. Darlington has 
stated that crossing-over is a necessary condition of 
regular ehromosome splitting. Dr. S. Gershenson re- 
ports experiments with female fruit flies from which it 
appears that this is not the case. Dr. C. D. Darlington 
replies that this h3q;>othesis applies to normal 
(homozygous) organisms and not to hybrids such as 
were necessarily used by Gershenson. 

One or more eyes have been experimentally pro- 
duced by G. Lopashov in Triton tceniatus by implant- 
ing into the blastocoels of early gastrula stage, dead 
optic vesicles from other specimens of T, tceniatus or 
of axolotl. 

Using the known value of the magnetic moment 
of the nucleus Sb^^b a study by Dr. J. S. Badami of 
the hyperfine structure of the lines of the spectrum of 
the doubly ionised antimony atom has led to a 
modification of the gross -structure analysis of the 
spectrum Sb in. 
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Research Items 


Pithecanthropus and the Gibbon 

Db. Bug^ne Dubois, hav.iiig shown on the evidence 
of five thigh bones both the organic differentiation of 
Pithe’CmithTopuus erectu$ and at the same time its 
close affiiiity with the gibbon, has now considered the 
trend of the evidence derived from the volume of its 
brain, much too large for an anthropomorphous ape, 
very small in comparison with the average of that of 
a man (Procf Akad, Wet. Amsterdam, 38, No. 6J. 
Study of the laws ragiiiatiiig the size of the brain in 
marnmals points to a relationship between its volume 
and the size of the body. In every case the functional 
degree can be expressed by the *co -efficient of cephah 
isation’ (or ' ‘factor of animal; organisation’ ) which 
appears to arrange the maromal groups in a systematic 
order agreeing with what we know of their animal 
organisation. This has been found to hold good for 
"birds,, reptiles and fishes, and vertebrates generally. 
It was found that this law applied functionally to the 
psyehencephaion, chiefly the cerebral hemispheres. 
Further, it has been found that in not a few cases of 
closely related mammals the co- efficient of cephalisa- 
tion increases by doubling and redoubling, that is, in 
a geometric progression with a ratio of 2. This law 
of the autonomic phylogenetic progression of the 
psyehencephaion is of direct significance for the 
taxonomy of Pithecanthfopus. It is possible to 
arrange all the existing groups of mammals in a 
geometrical series with progressive ‘co -efficients of 
cephalisation’ in which there are no gaps, with one 
exception — that between man and the anthropomor- 
phous apes. This marks the place of Pithecanthropus 
ereetus. By a calculation on this basis, the probable- 
weight of the body is shown to be 104 kgm. That 
probability is in favour of the accuracy of this figure 
is argued from the chief dimensions of the femur, on 
the analogy of similar organisms, for example, the 
gibbon. The gibbon resemblance also appears in the 
place of the gravitation centre of the head before the 
condyles, and also in the general form of the, skull. 
The mandible resembles : that of the gibbon and 
shows that Pitheeanthropus was devoid of the power 
of human speech. 

Rural Population in the United States 

Aisr instructive series of investigations bearing on 
the character and movements of the rural population 
of New York State are being carried on by the 
Cornell University Agricultural Station, Ithaca, N.Y. 
A study of the activities and interest of the young 
women of the open country and villagers of Genesee 
County, N.Y. , in 1934, has now been followed by 
a similar investigation among young men (“Interests, 
Activities and Problems of Rural Young Folk. 
(2) Men 15 to 29 Years of Age.” By W. A. Anderson 
and AVillis Kerns. Bull. 631. Cornell Univ. Agrio. 
Station), Data were obtained from 307 young men, 
of whom 54 per cent were the sons of farmers and 
33 per cent of skilled or unskilled labourers. Their 
interests were found to be mainly social-recreational 
and economic -vocational. The" evidence collected 
pointed very definitely to the need for vocational 
guidance. For there was a very distinct urge towards 
a skilled trade as a life-work, but very little evidence 


of any de'finite plan to gi\'e it A prepoiidt ‘rating 

number ©xpn^ssed a prcftTeiice for rui*al life and fariii 
work. In tliis coniit‘xioii it- is sigiiiiieant that a 
previous iiic|uiry ("Alobility Rural Families” by 
W. A. Anderson. Bull. 623) sliov'ed that while 
a,griGultiire in New York vStato is ioiriaed forward l>y 
the same type of population with only slight geo- 
graphical shifting, giving the rural areas a stable 
social o:rganisation, and wliile farming shows a- gi‘eater 
tendency to be handed on from fatiier to ehiklrtui 
than any other major oceiipatioii. it appears that this 
industry can employ only thirty pi-‘r cent, of tiio 
children reared in farm families, althoogli ]_>i*e\doudly 
the estimate had been placed so high as fifty c<>nt. 

jBreeding Habits of Common Catfish 

A STUDY of the reproductive liebits of th(‘ coiiimori 
catfish {Ameiiirus mbulos-us).^ by C. Breder, si lows 
that they give the cdue to some pecuHaril ies developed 
in other nematognaths 19, Nm 4 ; 1935). 

Thus the oral gestation of th) Ariidue sta^ius to be 
foreshadowed by fclie way in which th(‘ emnnion vui- 
fish uses its mouth for chiirniiig th«‘ (‘ggs iibont. 
taking them into its nioutli and ejeciiim them 
violently ; the adhesion of th<‘ «‘ggs to th«^ ventral 
surface of the As])rcdiuidae is sugm^stetl hy the 
position of the catfish during iue.uhatiou. when it lies 
upon the egg-cluster; ami tli(‘ spi-ciai use cf iho 
ventral fins ,in working over the do\T‘loping eggs 
initiates a habit which may have, culminated in the 
use of the ventral fins as an insemioating haslu?t, as 
ill Gorydoras. The common catfisli ina\' .'^}>awn twice 
in a season after a temperature of 21"' C. lias been 
reached, and the young fish, .as well as the eggs, are 
guarded by the parents during their ckn^elopnient. 

Ecology of a Salt-Marsh 

In a paper on the ecology of a- sult-niarsli in 
Aberlady .Bay on the Firtli of Fortii, fiftetui miles 
east of Edinburgh, Edith A, T. Xicol (J. Mar. Bio!. 
Assoc., 20^, 1935) records that Prolohydra U uchiril 
was common at certain iiiiuns in some of the pools. 
D was present ill i^l'ay and tfuno 1.931 in large numluu’s 
in one pool and was still ahumlant in Ortoher, hm- 
died out during iho winter and was not !'c{lisc<naa*f‘d 
until the sumnmr of 1933, wluai it a_p]>(‘artHl in an 
adjacent pool. The iiiiev<ai distribution and the 
difficulty of seeing this animal probably ac(*oimt for 
the few records of its occiiri-ourt^ in Britain, it has 
been previously reco;rded ]>y H!cks<.«n IVo!u Suutli- 
ampton Water and from laair IMvmoiitli bur, in 
addition to finding it in the Firth of 'Forth, Dr. Nicoi 
found it in large numbers, in one pool only, in a small 
marsh at Torridon in Western Ross. 8 he records 
that in one pool in Aberlady .Bay, in June, there 
were 8,890 young Nereis in an area of one square 
foot .of mud and in another pool 3,672 larvae of 
Ghironomus apinlhius were present in a square foot, 
and on, the bare mud of the banks of the stream 
which runs through the marsh Hydrobia uhm was 
present to. the number of .3,020 per scpiare foot. 
Detailed observations were mad© on the conditions, 
salinity, oxygen-content, alkali -reserve, hydrogen ion 
concentration and temperature, under ' ivhich the 
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animals in the pools were living, and the relationship 
of the conditions — of which the most difficult for the 
animals is that of changing salinity- — to the life of 
the ^ animals is discussed in connexion with recent 
work on the physiology of certain inhabitants of 
brackish water. 

Vernalisation of Seeds 

The annoimcement by Lyssenko, a few years ago, 
of the process of vernalisation of seeds, raised, very 
considerable hopes of enhanced yields and easier 
cultivation among the community of gardeners. 
Storage of the seed for certain periods at low tem- 
peratures was the main feature of the discovery. A 
short note in the Gardemrs^ Ohronicle of October 19, 
by Mr. S. Burr eind Miss D. M. Turner, throw’s further, 
but unfavourable, light upon the process. Tomato 
seed ^ vernalised between 1° and 3° C. for periods 
ranging from 7 to 44 days was not ecpial, either in 
vigour of germination or in subsequent yield, to 
untreated seed. Normal seed germinated 97 per cent, 
wdiereas vernalisation for 44 days gave 20 per cent. 
Less extreme, though quite significant, w-ere the 
yields — ^|:)lants grown from seed vernalised 32 days 
yielded only 72 per cent of the untreated group. 
Cucumbers gave similar results. 

New Virus Diseases of Tomato 

The number of virus diseases of plants increases 
at a really astonishing rate. Fifteen years ago, the 
well -authenticated virus diseases might have been 
enumerated without using twn") figures, but now they 
occur in hundreds. Dr. Kenneth Smith, of the 
Potato Vims Research Station, Cambridge, announces 
the discovery of three new virus diseases of the 
tomato (J. Boy. Hort. Soc., 60, 448™451, Oct. 1935). 
One malady causes cessation of growTh, yellowing 
and purpling of the low^er leaves, and malfbrmation 
of the whole plant. The second is referred to as the 
kiistorting virus’, and justifies its title by causing 
severe malformation of the leaves. Many fine leaflets 
appear instead of the usual well-favoured foliage, and 
the teiaiiinal leaflet frequently becomes a tendril. 
Symptoms of the mosaic type distinguish the third 
disease, wdiich, liow’^ever, differs slightly from the 
ordinary tomato mosaic by producing a greyness 
upon the leaf, wdth bandings of yellow and green. 
The two latter diseases may have been brought to 
Great Britain by tlie importation of smoking tobacco. 

Transmutation by Deuterons 

E. O. Lawrence, E. McMillan and R. L. Thornton 
{Phys. Rev., Sept. 15) have studied the yield of 
induced radioactivity in a number of elements, 
activated by deuteron bombardment, as a function 
of the energy of the bombarding beam. Sodium, 
aluminium, silicon and copper all give p -radio- 
active products, probably by reactions typified by 
Na23 4 - Na^^ -f The yield increases with 

increasing deuteron energy (up to 3-6x10® v.) less 
rapidly than would be expected on the Gamow 
theory of penetration of the particles through a 
potential barrier. Further, the activation of an 
element of atomic number as high as copper with 
deuterons of only 3 X 10® v. energy is much larger than 
would be expected on the Gamow theory. A theory 
is developed by J. R. Gppenheimer and M. Phillips 
{Phys. Rev., ibid.) along the following lines : The 
deuteron is built of a proton and a neutron linked 
with a certain binding energy. When the deuteron 
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is projected against a nucleus, the proton is held back 
by the repulsive field, but a wave -mechanical calcula- 
tion shows that the neutron has a relatively high 
probability of entering the nucleus. The actual 
shape of the function giving the variation of the 
neutron penetration with energy depends on the 
binding energy ; and a good fit with experiment is 
obtained by taking this about 2*0x l0® v., which is 
consistent with the value obtained by other methods. 

Industrial Applications of Electrolysis 

The field of electrochemistry as it is concerned in 
the industrial deposition of metals, tlie electrolysis 
of alkali and alkali chloride solutions and oxidations, 
has been summaidsed by H. J. T. Ellingham in an 
article {Chemistry and Industry, 54, 895 ; 1935) which 
gives some useful general information. In recent 
years the electrolysis of fused sodium chloride for 
the production of sodium is tending to displace the 
earlier method of electrolysis of the hydroxide. The 
normal annual production of aluminium is 270,000 
tons, while 20,000 tons of sodium and 2,600 tons of 
magnesium are produced per annum, with small 
quantities of calcium, cerium, beryllium, potassium 
and lithium. The principal comitries producing 
aluminium are the LTnited States, Germany, Canada, 
Norway, France, Italy and Great Britain, and during 
the last year the U.S.S.R. has become a major 
producer. For some years, the British Empire has 
produced about 20 per cent of the total output. The 
modern electrolytic zinc extraction process now com- 
]33tes with the retort process, and is operated on an 
increasing scale. The roasted zinc sulphide con- 
centrates are extracted with dilute sulphuric acid 
and the rigorously purified solution is electrolysed be- 
tween aluminium cathodes and insoluble lead anodes. 
Pure (exceeding 99*9 per cent) zinc is obtained, with 
cadmium as a by-product. Modern electrolytic plating 
and refining processes are also described. 

Costing of Petroleum Refinery Operations 

Profit and loss accounts are comparatively 
straightforward when cost and individual products 
can be assessed. With refineries, however, such 
assessment is not as a general rule practicable, since 
the main plants produce not one, hut several, pro- 
ducts. Allocation of operating costs to individual 
products is, thei’efore, an arbitrary matter. Mr. 
Gordon Kerr, who read a paper on “The Costing of 
Petroleum Refinery Operations” on October 8, before 
the Institution of Petroleum Technologists, suggests 
that, cost per product being inaccessible to refinery 
operators, process costs should be calculated. These 
being obtained, comparisons between the cost of 
operating plants from period to period, or for one 
refinery as opposed to another, are made possible. 
Moreover, in special circumstances, data are pro- 
vided for comparison of alternative plants and 
methods of operation. In order to draw up a satis- 
factory process cost sheet, the processes to be costed 
must first be decided upon. Secondly, expenditure 
must be analysed and allocated to these various 
processes. Finally, distinction must be made between 
direct costs which automatically cease in the event 
of a particular process being discontinued, and 
indirect costs. These preliminary calculations having 
been made with the assistance of engineers, chemists 
and accountants, Mr. Kerr suggests that a perfectly 
satisfactory statement can be drawn up, and indicates 
the form it should take. 
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Symbols and Nomenclature in Physical Science 


T)ROF. A. V. HILL’S 'recent letter^ directing 
Jr attention to the confusion arising out of the 
inconsistent use of symbols is a timely reminder of 
the need for greater uniformity. A certain amoimt 
of work in this direction has already been done. In 
1914, committees of the Physical Society of London, 
and of the International Electro -Technical Commission 
reported upon this subject ^ and made certain 
suggestions as regards some of the more important 
physical symbols. The Smithsonian Physical Tables 
contains a table of symbols for electrical and magnetic 
quantities as adopted by the American Institute of 
Electrical Engineers, and the International Critical 
Tables gives a list of symbols based upon the recom- 
mendation of the International Association of 
Chemical Societies®. More recently, the S.U.N. 
Commission of the International IJnion of Pure and 
Applied Physics has recommended symbols for a 
limited number of physical quantities h General 
agreement, however, upon anything like a sufficient 
number of symbols is not yet in sight. ^ 

Pending such agreement, as a step in the light 
direction and to prove its urgency, it would be 
instructive to have tables showing the variety of 
symbols employed by different authorities for the 
same physical quantity. A table giving symbols of 
some common thermodynamic quantities as found 
in a number of textbooks was compiled by the 
S.U.N. Commission in its report (mentioned above) 
and a similar table is appended here as an example ; 
it will be seen how readily confusion can arise. 
Not only do the symbols differ, but also terms 
such as ‘free energy’ and Thermodynamic potential’ 
are used with different meanings by different authors. 

With the exception of entropy, the various quan- 
tities given in the table are forms of (or have the 


\ Author 

Quantity V 

Gibbs (1876) 

Bryan (1903) 

Goodenough (1912) 

Planck (1922) 

Planck (Eng. Trans. 

1929) 

Lewis and 

Randall (1923) 

W. a M. Lewis (1925) 

S.U.N. Commission 

Entropy 

V 

S 

S 

S 


S 

S 

S, P 

Heat given to system 

Q 

Q 

Q 

Q 

Q 

Q 

Q 


Work given to system 


-W 

w 

A 

w 


A 

~W 

'Free energy’ (Helmholtz) 


Wv 

F 

F 

F 

A 

f 

F 

‘Free energy’ (Lewis and 
Randall) 

C 


9 

_ 


F 

9 

G 

Heat content 

X 

Ws 

I 

W 

H 

H 

— 

H, I 

Internal energy 

s 

V 

U 

u 

U 

.E 

u 

U, E 


dimensions of ) energy, and the relation between them, 
using Gibbs’s notation, is : 

■ ' . s 


Q +X-W 

, ' X „ : 

where Q, 1¥ and ^ stand for the energies obtained by 
multiplying the extensive quantities, entropy, volume 


and mass by theh respective intensive factt^rs 
(or potentials), temperature (cle/c/.S)i,,m, pressure 
(dzldv)s,m and thermodymamic potential 
It is unfortunate that many authors luu'e used the 
term Thermodynamic potential’ in referring to 
energy quantities.- Bryan® has used it to denote 
4^, X and : ^ ; Ogg, in the English translation of 
Planck’s * Thermodynamics”, refers to the energy 
equivalent' of "Q as ‘Thermodynamic potential at 
constant pressure”, and the term is, used in 

■ the same sense even in the International Critical 
Tables. 

In its recent report the S.U.N. Commission states 
(p. 20) ; “As to the four quantities, U, U — TS^ 
U — TS 4- PF, U + PF, it was pointed out that 
they are all cognate and should be regarded as on a 
parity in the sense that they are all potentials, so 
that by suitable differentiations of each, any of Ihcrn 
can yield the complete state of a substance, mitrop^v 
or tempei’ature, pressure or voiinno, tlierinoi‘l«*ctric 
current or'e.m.f. ... . The- British Committing aro 
also prepared to acc€>pt iho naino Thermal Potential 
for Gibbs’ function.” It may bo pointed out , liowtivor, 
that Gibbs {Scientific Paper, 1, 92) used the term 
potential in a different seiisi,^ ; ho dofmeii his thsaano- 
dynamic potential as “tiie different ial cindheient of 
the energy taken with respi/ct to the- \'ariahle ex])r«.\ss- 
mg the quantity of the substance”, as we lia\’f3 done 
above. 

Tv 70 other points bo here toucliod upon : 

■ ■ ■ Owing to the relatively large number of physical, 
concepts, authors have often recourse to <Jreek, 
German and other alphabets in order to find dis- 
tinctive letters. An alternative wuiy would be to use' 
a combination of two or more letters as is done for 
chemical symbols. This wuuld also liave the ad- 
vantage of allowing one to distinguisli between, say, 
gas pressure Pg and osmotic pressure Ps, while at 
the same time indicating other generic similarity. 

The addition of one or more letters could be resorted 
to in order to direct attention to the operational 
meaning attached to a given symbol : for exara]3le, 
Psh might stand for “osmotic pressur(‘ measured 
hydrostatically across a siuni-pennoabk* m<*nil>rano”, 
while Psf might indicate “osmotic pressure calcu- 
lated from freezing point determinations”. The ne(.‘d 
for some such device to expri^ss <>]>oralii.>nal 
meaning of concepts in order to ]>revent many 
unnecessary controversies and paradoxes has becui 
discussed at length in a previous paper^h 

To summarise — there are three' points worth 
consideration : 

, (1) The need for comparative tables giving the 
different symbols used for ■ the same eoiicept by 
various scientific workers. 

(2) The advantages of symbols consisting of several . 

letters. 

, (3) The advisability of using symbols which, ex- 
press the operational meaning of a concept. _ 

V . G. 

1 Nature, 136, 222 ; 1935. 

2 Nature, 94, 541, 545 ; 1915. 

^J. Chem. Soc., 119, 502 ; 1921. 

^Nature, 135, 419; 1935. 

® “Encyc. Math. Wissensch.”, Bcl. 5, t, 1, p. 74; ;1003. 

^ Science Progress, 2Q, 126 ; 1931. 
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Prof* Charles Flahault and the Scots College at Montpellier 


Proposed Memorial 


M en of science throughout the world will ' 
welcome the news that a movement is afoot 
to commemorate the work of the great geobotanist 
Charles Flahault. A committee of patronage has 
been founded to erect in L’Hort de Dieu, on 
Mont^ Aigoiial, a commanding peak of 5,000 ft. in 
the .Gevennes, a monument to the meinory of this 
noted savant and essentially human figure. Flahault 
began life in modest circumstances. From being 
gardener of the Natural History Museum, . Paris, 
he attained, through his undoubted ability, his 
application and hard work, the highest university 
degrees. At twenty -six years of a.ge he found his 
place among the young savants of great promise. As 
professor in the Faculte des Sciences in 1883, he 
worked and taught for forty -four years in Montpellier, 
the University of which he never abandoned in sj>ite 
of repeated calls of the Natural History Museum and 
of the Sorbonne. 

Flahault was the founder in France of botanical 
geography, the aims, the methods and nomenclature 
of which he clearly defined. He organised the 
Botanical Institute of Montpellier, and by his learned 
words and guiding infiuenee made Montpellier a noted 
centre for Mediterranean studies. His scientific 
activity aimed through all his life’s work at an 
essentially human goal. He sought to discover and 
to teach the relationship of plant life to its environ- 
ment and thereby to increase the yield of Nature for 
the benefit of man. 

In retirement, Flahault turned his attention to 
the replanting of the garrigues and mountains, to 
the improvement of the cultural aspect of sand-dunes 
and to the uncultivated marshes which border the 
lagoons. The last seven years of his life were spent 


in this work, unceasingly giving practical advice, 
writing reports, articles and booklets into which he 
condensed the results of his researches and expeii- 
ments. These included observations which he had 
made on the Aigoual in the Hort de Dieu, where he 
founded a botanical mountain garden and laboratory. 
Thus from the lagoons of the seashore to his hill- 
station on the edge of the Massif Central, Flahault 
revealed the unity of Mediterranean vegetation. 

To students and men of science from Great Brita in, 
the special significance of Montpellier and its region 
is its key -position at that point of the Mediterranean 
lands which is nearest to our own. This fact formed 
a fertile contact between Flahault and ecologists from 
our own shores. The unbroken friendship of the late 
Sir Patrick Geddes and Flahault, dating from the 
’eighties, led to the founding of the Scots College 
(Le College des Ecossais) at Montpellier, and Geddes 
taking up residence there in 1924 ; the garden of 
the College with its wide variety of garrigue flora 
was plamied by the two friends as an ecological 
museum of Mediterranean vegetation. Latterly, a 
co-worker of Flahault, M. Braun-Blanquet, has placed 
his Station Internationale geo-Botanique Mediter- 
ran^enne et Alpine (S.I.G .M.A.) in the College garden. 
Recently, at the College itself, the warden, M. Paul 
Reclus, has aided the supervision of ecological studies 
by British students. Thus the work of Flahault is 
continued, not only by his successor M. Pavillard 
at the University, but also at the College where so 
much of his time was spent. Students are ever 
welcome to this centre of study and research, and 
it is hoped that the College with such a beginning 
and tradition will receive the support of those 
interested in the allied sciences. 


Progress in Road Research 


T he first report of the Road Research Board, 
covering the two years ended on March 31, 
1935, since the Department of Scientific and Indus- 
trial Research assumed responsibility for the 
researches on roads carried out at the Road Re- 
search Laboratory, Harmondsworth (H.M. Stationery 
Office. 3s. net), appears appropriately enough when 
an important discussion on science and the control 
of road traffic at the British Association meetings at 
Norwich has directed attention to the importance of 
road surface and similar factors in the prevention of 
accidents. A major group of problems with which the 
work of the Board is concerned is directly related to 
the reduction of accident ratios, the other main group 
of problems being concerned with economy in road 
construction and maintenance. 

The report of the Board itself outlines the general 
policy pursued in its work and is followed by the 
report of the Director of Road Research. The first 
section of the latter report outlines a preliminary 


programme of research covering both materials and 
processes for road -making and providing for routine 
tests and ad hoc investigations by the highway 
authorities and the Ministry of Transport, which 
under the pi'esent scheme remains responsible for full- 
scale tests outside the Laboratory and is the channel 
of communication with highway authorities. This 
programme is designed to supply a real knowledge 
of all the fundamental factors involved in the pro- 
cesses and materials used by the industry, and the 
work falls into four main divisions : road construction, 
road usage, development of special testing apparatus, 
physiological and psychological effects. 

The major part of the report is concerned with 
materials and processes for road construction. 
Investigations are outlined dealing with questions 
of the settlement, drainage and other characteristics 
of the sub-soil which are of importance with the use 
of large impervious surfaces in modern roads. The 
properties of the various road materials and their 
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mixtures with binders, are.boi.ng investigated to assess 
sc ie,ntifically .'their suitability for use in road con- 
struction and to enable satisfactory specifications to 
be compiled. One of the fi,rst steps has been the 
designing of satisfactory workability .tests for mixes. 
Bituminous binders aro also receiving attention and 
co-operative research has been arranged with' the 
British Road Tar Research Association., The report 
also stresses the importance of improving methods 
for the control of concrete during laying, and for 
the dotermLnation of the factors which influence the 
d(Mign and laying of road slabs and foundations. 

In regard to road usage, special interest is attached 
to the studies of forces applied to roads by various 
t}^ 0 s of vehicles, wit li the object of correlating these 
forces with the t>T;)e of pavement, subsoil and vibra- 
tion, as well as to attempts to determine the factors 
in vehicle design and usage which cause damage to 
the road. Tlio value of scientific knowledge on these 
] 3 oints needs no emphasis, while the importance of the 
attention being given to the problem of skiddmg is 
eqiialiy apparent. This work aims at determining 
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the factors in vehicle design which iiidiico skidding 
as well as those factors in road construct i«)n and road 
conditions which promote sldddiiig. An apparatus 
for assessing the slipperiness of wed siirfact^s has been 
designed which has given numerical ^’alues for tht,; 
slipperiness.of surfaces in good accord with experience 
of 'actual usage of the ro,ads tested, llie work has 
showm, rather surprisingly, that in wet weatlua* roads 
are in general more slippery in summer than in 
whiter. Other .work on .road testing machim^s has 
been designed to provide some othtu* means oi' judging 
durability than waiting for deterioration umb i' 
normal usage, and it is hoped that the niachim.'s 
being built will form a link in the chain between 
the laboratory and the road, and ultimately establisli 
a scale against which the probable performamH^. of new 
forms of materials and construction can be estimated. 

The report shows that a good beginning lias been 
made on a programme of research not iiieommeiisiir- 
ate with the expenditure of more than £50,000,0(Hi 
involved in the making and upkeep of roads in Cireat 
Britain and in the problem of road safety. 
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Technical Features of the Normandie 


A t a joint meeting of the Institution of Mechanical 
Engineers with the Society des Ingenieurs 
Civils de France (British Section) held at the Institu- 
tion of Electrical Engineers on November 15, M. Jean 
Marie read a paper on the Normandie. He gave a 
very interesting description of the precautions taken 
against fire. The first precaution is the use so far as 
possible of fireproof materials for floor, ceiling and 
wall coverings. Where the use of materials such as 
plywood, , .linoleums,, rubber carpets, etc., was un- 
avoidable, these were made almost incombustible by 
the use of asbesto.s and fire -resisting paints. The- only 
really combustible materials are the bedding, linen, 
clothes and the passengers’ and crew’s luggage. The 
outbreak of fire is limited by partitioning, six cabins 
being the maximum in the subdivisions. If a fire,* 
however violent, breaks out in one of them, its 
extent is limited for more than thirty minutes by 
the msiilatiiig barrier, the temperature remaining 
normal during this period in the neighbourhood of 
the attacked cell. 

There is a special fire patrol wliich has its head- 
quarters in the central security post, with which 
1,075 automatic devices are connected to give the 
.alarm. If it happens to be a cabin, a red alarm light 
appears in the corridor. No bell system'' is installed 
in order, to avoid the risk of a false alarm 
among the passengers should a bell ring accidentally. 
In the engine rooms, an outbreak is safeguarded 
against by means of a hose supplied with carbonic 
acid foam. In the lower parts of the, ship, a plentiful 
introduction of carbonic gas can b© arranged and 
in the upper parts there are numbers of fire extin- 
guishers. Flying scaffolds are provided .so that it is 
possible to introduce a hose, fed from an upper deck 
through a porthole, or shut the porthole should it 
allow a draught. The officers, staff and men who 
;niaintain .this safety service are specially .recruited for 
the purpose. . 

, The ..electric .lighting system is of low voltage 


(110 volts) and the powxn* and lighting wirt's are 
everywhere kept separate. It is ])Ossible ta cin oif 
the electric supply from the single zone whia’i^ a fir(‘ 
might originate. The fight against tiu^ outbreak and 
the normal life on board are thus not interiert‘d with. 
In the mam public rooms, marbles, onyx, plastca* of 
Paris and glass (moulded or worked) have been used 
as much as possible. Furniture is either of metal or 
of a fire -resisting wood. Safety paints and varnishes 
are employed ; ail of them were tested to see that 
their burnmg point was not less than 400° C., and 
that their liability to spread fire was less than a 
certain fixed standard. 

As the length of the Normandie is 1,029 ft. and 
the breadth at the overhang of the promenade deck 
is 120 ft., it is out of the question to use oil engiiu's 
on account of the power that has to bt‘ 
the weight and size of the engines and the risk of 
vibration resulting from the usti of recipi-ocating 
moving parts. Water tube boilers and sti^arn t ui’bim's 
were therefore chosen. Electrical transmission of the 
power generated to the propellers w'as f/bosiai ])eeaus<' 
of the absence of noise. It has, howe\’(e‘, dis- 
advantage that it cannot be reversed, and so se}nn‘ate 
machinery has to be used for going astern. A doubI<‘ 
hull protects the two rooms where all the mac'hiuer>' 
is located. 

The main power station has four 33,400 kilowatt 
turbo -alternators which run at 2,430 r.p.m., which 
is ten times faster than the propeller motors. On 
its first trip, the Normandie captured the coveted 
blue riband’ of the Atlantic, going westward at 
an average speed of 29-98 knots and returning at 
30-31 knots. 

In all fast ships, vibration appears and is trouble- 
some at definite speeds, and the Normandie is no 
exception. Alterations are being carried out during 
^is winter to remedy this inconvenience, and the 
Gompa^ie General© Transatlantique believes that 
they will be successful. 
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Educational Topics and Events 

Cambridge.— *-The Vice-Chancellor gives notice 
that the Jacksonian professorship of natural philo- 
sophy is vacant. The professorship is assigned for 
this turn to experimental physics, and intending 
applicants should inquire of the Vice-Chancellor 
whether provision can foe made for the researches 
that they wish to conduct. Applications must 
foe sent to the Vice-Chancellor on or foefore 
Decemfoer 31. 

Sir Rowland Biffen has foeen appointed to act as 
head of the Department of Agriculture during the 
afosence on leave of Prof. F. L. Engledow, Drapers’ 
professor of agriculture, from November 15 until 
April 2, 1936. 

Mr. G. E. Briggs has foeen appointed to act as 
director of the Sufo-Department of Plant Physiology 
during the absence on leave of Dr. F. F. Blackman, 
reader in botany, in the present term and Lent term, 
1936. 

The afosence of Prof. F. J. M. Stratton with the 
eclipse expedition during the Lent and Easter terms 
1936 has necessitated the appointment of Dr. T. W. 
Wormell as acting head of the Department of 
Astrophysics and director of the Solar Physics 
Observatory during that period. 


At the time of going to press, the following 
representatives of university parliamentary con- 
stituencies in Great Britain and Northern Ireland 
were announced as elected or returned imopposed : 
Cambridge, Sir John Withers (Unionist) and Mr. 
K. Piekthorn (Unionist) ; Combined English Uni- 
versities, Miss E. Rathfoone (Independent) and Sir 
R. Craddock (Unionist) ; London, Sir Ernest 
Graham-Little (National) ; Oxford, Lord Hugh Cecil 
(Unionist), Mr. A. P. Herbert (Independent) ; 
Queen’s University, Belfast, Colonel T. Sinclair 
(Unionist) ; Wales, Mr. E; Evans (Liberal). 

The School of Librarianship at University College, 
London, has published an account of its present 
courses. In the new syllabus for the diploma, 
stress is laid on languages, especially French and 
German, the latter being compulsory, and on practical 
work in cataloguing, classification and library 
administration. Candidates may specialise in palaeo- 
graphy and archive work or in university or special 
library administration. Fees for the postgraduate 
diploma course amount to about £45 for tuition, 
registration and examination fees and books. The 
school was opened sixteen years ago, and received 
substantial assistance for a period of ten years from 
the Carnegie United Kingdom Trust. Its sphere of 
usefulness has expanded since then with the remark- 
able development of library services in the south of 
England, especially London and the home counties, 
where the number of registered municipal library 
users increased in five years by 56 per cent, and 
county librar57' users and book stocks more than 
doubled. There is no indication in the prospectus of 
measures for giving effect to the resolutions passed 
at the recent International Congress at Madrid in 
favour of special courses for rural librarians and 
hospital librarians, but it is stated that a course 
may be arranged in the Easter or summer vaca- 
tion. ■ ‘ 



Science News a Century Ago 

Meeting of the Royal Society 

At a meeting of the. Royal Society on November 
26, 1835, Sir John Rennie being in the chair, two 
papers were read. The first of these was by E. J* 
Cooper and was communicated by Captain Beaufort. 
It was entitled “Observations on Halley’s Comet 
made at Mackree, Sligo, in the months of August, 
September, October and November 1835”. The 
observations, which were made with an equatorial 
telescope having a focal length of 25 ft. 3 in., “were 
communicated in the state in which they were taken, 
and without corrections for refraction and parallax, 
with a view to assist computers in the calculation of 
a new approximate orbit”. 

The second paper, “An Account of the great 
Earthquake experienced in Chili, on 20th February 
1835”, was by A. Caldcleugh, “The earthquake,’’ 
the author said, “began at half -past eleven o’clock 
in the morning. The first oscillations of the earth 
were gentle and attended with little noise. They 
were succeeded by two extremely violent tremors, 
continuing for two minutes and a half. All the build- 
ings of the town of Conception were thrown down 
during these undulations”. Later on “an immense 
wave was seen slowly advanciag towards the shore, 
and rolling majestically onwards, in ten minutes 
reached the city of Conception, which was soon over- 
whelmed in a flood of an altitude of 28 feet above 
high water mark. . . . Vessels navigating the 
Pacific Ocean -within a hundred miles of the coast, 
experienced the shock with considerable force. Its 
influence was very perceptible in the island of Juan 
Fernandez, a basaltic mass 360 miles distant from 
the coast ; as was shown by the sudden elevation 
and subsidence of the sea, which at one time rose 
15 feet above the usual level carrying all before it.” 

British Railways and Steamships In 1835 

Though a century ago the mileage of railways 
completed in Great Britain was quite small, a large 
number of lines were either in hand or being planned, 
and the advertisement columns of The Times of 
November 1835 contained many notices of meetings, 
prospectuses, etc., of railway companies. From 
London alone there were plans for lines to Birming- 
ham, Greenwich, Bristol, Cambridge and the north, 
the eastern counties, Dover and Folkestone, Shoreham 
and Brighton, Southampton and other places. 
Robert Stephenson was the engineer of the London, 
and Birmingham Railway, Brunei of the Great 
Western Railway, J oseph Gibbs of the Great Northern 
Railway, Charles Vignoles and John Braithwaite of 
the Eastern Counties Railway, Rastriek of tho 
Brighton line, while George Stephenson was the 
engineer of the London and Blackwall Railway and 
Sir John Rennie of the Commercial Railway to the 
East and West India Docks. There were projects 
also for lines from Birmingham to Bristol, from 
Bristol to Exeter, from Exeter to Plymouth and 
Devonport, while among the lines in the north was 
one from Newcastle-upon-Tyne to North Shields and 
Tynemouth. 

In The Times of November 28, 1835, was also a 
notice of the formation of the British and American 
Steam Navigation Company with a capital of £600,000, 
which ultimately built the two pioneer trans- 
Atlantic vessels British Queen and President. 
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Societies and Academies 

London 

Royal Society^ November 14. G. L. Bbown and Sib 
Henby Dale : The pharmacology of ergometrine. 
Ergometrin© produces the central excitation, with 
general sympathetic stimulation, previously de- 
scribed as an initial phase of the action of the more 
complex alkaloids of the ergotoxin© group. It has, 
however, no more than a trace of the specific 
paralysing action on motor sympathetic effects, 
characteristic of these other alkaloids. It causes 
cyanosis of the cook’s comb, but the effect is 
evanescent and has not led to gangrene. It causes 
a rise of body temperature when given in toxic doses. 
It is in general less toxic than ergotoxine, and is 
much more readily absorbed with oral administration. 
The most characteristic action of ergometrine, a;nd 
the only on© produced by small doses, is the initiation 
of a long persistent rhythm of powerful contractions 
in a uterus normally quiescent, as in the early 
puerperium. On several organs, apart from the 
centrally excited sympathetic stimulation, ergo- 
metrine appears to have a peripheral action of sym- 
pathomimetic type. This, however, is much com- 
plicated by other types of action, and does not 
account for its specific action on the uterus. M. J. D. 
White : The effects of X-i^ays on mitosis in the 
spermatogonial divisions of Locusta migratoria^ L. 
X-rays produce both lethal and non-lethal effects in 
the spermatogonia of Locusta migratoria. Cells which 
are killed go into pycnosis. Those which are not 
killed show different kinds of chromosome abnormal- 
ities. The commonest of these is chromosome 
fragmentation. Fragmentation of the X-chromosome 
is much rarer than autosomal breakage. A new tjq)e 
of chromosome abnormality which leads to chromatid- 
tetraploidy with only a diploid number of spindle 
attachments is described. It is believed that this 
results from inhibition of the division of the spindle 
attachment following on irradiation. The whole of 
the work strongly supports the view that the spindle 
attachment is a constant cell -organ and that new 
spindle attachments only arise from pre-existing ones. 
The independence of the spindle attachment from 
the rest of the chromosome in regard to time of 
division is emphasised by the new abnormality of 
mitosis described above. Evidence is presented that 
the spindle attachments in the Acridiidae are not 
terminal, as hitherto believed, but sub -terminal. D. E. 
Sladden : Transference of induced food-habit from 
parent to offspring ( 2 ). Experiments with the stick- 
insect (Cara/bisius morosus) in which the insects for 
several generations were forced to accept a new food- 
plant (in this instance ivy) and then reared to 
maturity on it, have shown that the offspring of each 
subsequent generation accepted the ivy more readily 
than did their parents and even showed an increased 
preference for it. The increasing ability of offspring 
of ivy-fed parents to eat ivy indicated in experiments 
previously recorded is still maintained, though the 
rate of increase is slowing down as is clearly shown 
by the presentation tests. The preference tests 
continue to show an increased preference for ivy. 

Paris 

^ Academy of Sciences, October 21 {CM., 201, 693- 
14S ). Hyacinthb Vincent: Remarks on strepto- 
eoccsomia with accounts of some new results of 
serotherapy in this infection. Out of 310 cases of 


septicaemia due to .streptococcus, 81 pm* cent were 
cured by the author’s serum treatment. Stress is laid 
on the necessity of applying the serum treatment as 
early as possible. Jean Cabannes and Jean Ditpay : 
The speetrophotometric comparison of the zodiacal 
light and the light from the night sky. It results from, 
these observations that the zodiacal light emits 
neither the line 5577 nor the bands 4838 and 4425 . 
Allowing for the radiations from the night sky, the 
zodiacal light gives essentially a continuous spectrum 
.with Fraunhofer lines. Georges Boitligand : The 
conditions of covariance of Meiisnier’s sphere. 
Raphael Salem : Certain continued .functions and . 
the properties of their Fourier’s series. Kabl Meng-er, : 
A general theorem of the calculus of variations. H. A, 
Slioskine : Permanent capillary waves. Henri 
Mineer'; The age of the Milky Way. Louis 
Lepbingb-Ringuet : The sudden energy losses 
undergone by high energy electrons. Levi Herman 
and Mme. Renee Herman : The absorption of 
oxygen in the uitra-vioiet. Xy Tsi-Ze and Weng 
Wen-Po : The influence of the electric field on the 
absorption spectrum of sodium. Georges Bruhat 
and Louis Weil : The construction and use of a 
quarter- wave plate made of quartz. .Mule. Yvette 
Cauchois ; New ' measurements and observations 
relating to the non-diagram Lx emissions of mer- 
cury, platinum and tungsten. Pierre Preiswerk; 
and Hans von Halban, Jr. : Some ra<.iio- elements 
produced by neutrons. Results obtained by irradia- 
tion with neutrons (radon -i- l;>er\'lliuTn) of thallium, 
bismuth and phosphorus. The results of Sosnowski 
with bismuth were not confirmed ; no aeti\-ity was 
detected. J. Chedin : The Raman efihet in fuming 
sulphuric acid. Acids containing a high percentage 
of SO 3 give no line in common witli H 3 BO 4 and hence 
in fuming sulphuric acids containing up to 70 per 
cent of SO 3 the H 2 SO 4 is entirely combined with SO 3 . 
Octave Dony-Henault and Claude DECROiiY : The 
direct determination of the concentrations of the 
zinc vapour in the thermal reduction of zinc oxide. 
Marcel Prettre : The mechanism of the chain 
reaction of the hydrogen — oxygen mixture. The 
velocity of the reaction in glass coate^d with potassium 
chloride obeys the law of AiTheiiius, it is sensibly 
proportional to (Ho)-, to (O.,) and to (apparent 
order of reaction, about 4). Tht‘ results are in agree- 
ment with the scheme suggested by ilalxu'. C5korges 
Darzens and Andre ]^e\'V : The. syntiiesis of 
octohydromethyl]fluuiant carboxylic acid ami of 
4.methylphenanthren(\ Joseph Hui'H : A general 
method of synthesis and the. (*ht‘mi<‘al [)ro]K'rtl(‘S of 
the isocyanic a-eth\l(uiic (‘sters of ilie formula 
RXH-CRTN-C-b. The .V-carhoxethylketi- 
mines, for which the author has giwui a gmieral method 
of preparation, are heated to 4(Hr C. with a catalyst. 
Marc BASSihRE : The erystalline structure of sii\-er 
nitride. The group N 3 is iinear, tiie distance bctw'een 
the atoms being 1*18 ±0*04 A., of the same order as 
those previously observed for other nitrides. Georges 
Petit and Paul Budker : The differentiation of 
cutaneous teeth, connected with the presence of sen- 
sorial crypts, in som©,,Selaeiaiis. Paul Wintrbbert :. 
The explanatory .value of physiological epigenesis. 
Charles Joyeux and Jean Georges Baer : Re- 
searches on the evolutive cycle of Hymenolepispistillum. 
Constantin Levaditi and Mlle. Jeanne Voet : A 
new classification of the neuro trope ectodermoses. 
Fernand Arloing, Albert .Morel and Andre 
J osserand : The action on tumours , with intravenous 
injections, of new soluble complex ferrieo-aseoi'bic salts. 
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■ Edinburgh ' 

Royal Society^ November 4.- A. D. Peacock : 
Some aspects of animal parthenogenesis.' An 
address mainly surveying recent researches, namely, 
haploid parthenogenesis and the viability of 
haploids in the light of cytological work ; Whiting’s 
hypotheses of ‘complementary factors’ and ‘selective 
fertilisation’, educed from genetical experiments, 
whereby the diploid female hymenopteron appears 
to be heterozygous for sex, XY, while the haploid 
males, though phenotypically alike, are of two types, 
X and Y ; Guhl and Dozorceva’s cytological evidence 
for Whiting’s thesis ; Vandel’s work on geographical 
parthenogenesis and his evidence that the rare triploid 
males of a triploid parthenogenetic race of Trichoniscus 
show ‘change of valency of the sex genes’ ; sex 
control experiments in cyclic forms by Banta, Shull, 
Tauson, Luntz and others, with Berg’s hypothesis 
that males appear as the result of ‘physiological 
depression’. 

Brussels 

Royal Academy of Sciences {Bull, Classe Sci., 21, No. 
8-9, Aug. 1935). A. Demoijlin : Sphere congruences 
of which the curvature is equal to one. P. Four- 
MABiBB : A new observation a propos schistous 
cleavage. G, Boitligand : Stability of mathematical 
propositions (2). J. L. Destoitchbs : Abstract 
spaces in logic and the stability of propositions. P. 
Burniat : Birational quadratic transformations in 
hyperspace. M, de Hemptinne and J. M. Deeposse : 
Contribution to the study of the Raman spectrum 
of heavy and light |)hospho retted hydrogen. An 
experimental study of the Raman spectra of these 
substances and a comparison with the theory of the 
vibrations of a tetrahedral molecule. L. Verlaine : 
The analytical character of perception in the 
macaque (2). A further attempt to educate the 
macaque to recognise various simple geometrical 
shapes and colours. 

Cracow 

Polish Academy of Science and Letters, October 7. S- 
Rozental : The analytical form of the approximate 
functions of state of the light atoms. W. Swieto- 
SLAWSKi, M. WojciBCHOwsKi and E. Sapiro : 
Researches by the boiling point method on the 
amount of impurities in succinic acid, proposed as a 
secondary thermochemical standard. The sample of 
succinic acid used by L. Keffler in his thermo - 
chemical work was found to contain 0*002 per cent 
of water. The method was also applied to determine 
the amount of water produced by the decomposition 
of the acid on prolonged heating to various tempera- 
tures. M. Cbntnerszwer and M. Blumenthal : 
The formation and dissociation of the peroxides of 
the metals of the alkaline earths. ' M, Centnerszwbr 
and Mllb. M. Swierczewska : The lowering of the 
boiling point of a ternary system by non-volatile 
substances. The influence of potassium chloride on 
the boiling point of aqueous solutions of calcium 
chloride. At a certain concentration of calcium 
chloride, the boiling point remains unchanged on 
the addition of the third component. The author 
terms this an ‘indifferent’ solution. K. Dziewonski 
and J. Kowalczyk : Study of oc-methylnaphthalene. 
Wl. Szaper : The method of ‘isopolles’ applied to 
researches on the history of trees and forests. The 
‘isopolle’ is a line corresponding to equal amounts of 
pollen of the trees at different periods of time. As an 
example, the method is applied to the post-glacial 


sis ; 

history of the beech and spruce in Poland. J- 
Madalski : The Pleistocene flora of Sciejowice, in 
the neighbourhood of Cracow. R. Wilczbk : Mosses 
with forest associations in the mountainous region 
of the Cieszyn district. J. Biborski : The segmentary 
vessels and vessels of the unpaired fins of the plaice 
(Pleuronectes platessa). A. Zielinski : Phosphorus 
and the embryonic development of the frog. 

Geneva 

Society of Physics and Natural History, October 17. P. 
Rossier : The calculation of the initial radius of a 
new star. The author gives a new formula which 
takes into account the fact that the sensibility of the 
eye is extended over a wide range of wave-lengths. 
The calculation is very simple if use is made of a 
table of absolute colour index. F. Chodat and A. 
Mirimanoep : Conservation and respiratory rate of 
yeasts in the presence of glucose. The authors show 
by means of manometric measurements that the 
presence of sugar is necessary for the maintenance 
of the respiratory coefficient of yeasts kept at a 
temperature of 60° C. G. Tiercy : Conservation of 
the poly tropic character of thermodynamic equili- 
brium in the hypothesis of the 0 variable or (3 variable. 
It is a question of finding under what conditions the 
total pressure keejis the characteristic form of poly- 
tropic equilibria. The general form of the algebraic 
condition is given. 

Leningrad 

Academy of Sciences (O.E.y 3, No. 2 ; 1935). N. 
Mushelishvili : Solution of a mixed fundamental 
problem of elasticity in two dimensions. V. 
Lusternik : The Brunn-Minkowski inequality in the 
case of any measurable quantities. W. Turkin : A 
generalisation of a theorem of group theory by 
Landau. B. Panov : A method of solution of limited 
problems in the case of differential equations with 
partial derivatives. B. Nijivierov : General formute 
for the develo]Dment of perturbing forces in the 
calculation of absolute perturbations in polar 
co-ordinates. M. Podashevskij : Influence of the 
photochemical coloration on the limits of stretching 
and of rigidity of rock-salt monocrystals. M. 
Bronstein : Scattering of neutrons by protons. 
S. Lebedev and S. Sergjbnko : The dimerisation 
of butadiene- 1, 3. B. Rubin and L. Naumova : 
Contribution to the methodology of the determination 
of ferments. B. Dostoyalov : Measurement of the 
dielectric constant and the specific resistance of rocks. 
L. Berg : Ecological parallels between lampreys and 
Salmonidse. V. Voloschuk : A new mite occurring 
in stored grain. 

Sydney 

Royal Society of New South Wales, October 2. A. R. 
Penfold and F. R. Morrison : The essential oils of 
Eucalyptus Aust^aliana and its physiological forms 
(1). Eucalyptus Robertsoni and E, Phellamdra are 
simply physiological forms of Eucalyptus Australiana 
and they have now been described as varieties A 
and B respectively. These varieties, the essential 
oils of which are described, cannot be separated 
from the type. Eucalyptus Australiana, by morpho- 
logical means, and are indistinguishable in the field. 
The chemical and physical constants of the various 
essential oils are given. G. F. K. Naylor : Paiseozoic 
sediments near Bungonia : their field relations and 
graptolite fauna. The author discusses the evidence 
for assigning various geological ages to Palasozoic 
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sediments occurring east of Goulbum. Ho concludes 
that the ' following periods are represented : Upper 
Devonian, Upper Silurian (Ludlow stage), Lower 
Silurian (Llandovery stage), Upper Ordovicipi {Cara- 
doc stage and Llandeilo stage). The Ordovician and 
Silurian series are overfolded in such a way that all 
the dips are westerly. The graptolites which have 
been collected from this area include several species 
of Diplograptus (OrthogTaptus) Sbud Monograptus. 


Forthcoming Events 

l^Me&Hngs mcirhed with an asterisk are open to the piihlic,J 

Sunday, November 24 

BEirisH Museum (Natueau Histoby), at 3 and 4.30. — 
Miss M. H. Smith : “Animal Communities”.* 

Monday, November 25 

Bbitish Museum (NaturaI; History), at 11.30. — ^W. 
Campbell Smith : “Bible Minerals”.* 

Royal G-eogbaphical Society, at 5.30. — ^A. M. Cham- 
pion : “The Life of a Kenya Frontier OfHeer”. 

Royal Aebonautical Society, at 6. — (at the Institution 
of Electrical Engineers, Savoy Place, W.C.2). — ^Dr. S. J. 
Zand : “Soimd Proofing of Aircraft”. 

Royal Society of Medicine (Tropical Diseases and 
Parasitology Section), at 8.30. — Dr. Magarino 
Torres j “Further Studies on the Pathology of Alastrim 
and their Significance in the Variola-Alastrim Prob- 
lem” (Lloyd Roberts Lecture). 

Tuesday, November 26 

Royal Society of Arts (Dominions and Colonies 
Section), at 4.30. — H. C. Sampson: “The Tana River 
Region of Kenya Colony”. 

Royal Institution, at 5.15.— Prof. Edward Mellanby ; 
“A Survey of Modern Views on Nutrition” (succeeding 
lectures on December 3, 10 and 17). 

Wednesday, November 27 

Royal Society of Arts, at 8. — ^F. A. Secrett : “Modem 
Methods of Vegetable Production and Marketing”. 

Friday, November 29 

Queen Mary College (Chemical Colloquium), at 5. — 
Prof. H. Freundiieh : “Some Recent Developments in 
Colloid Science”.* 

Institution of Mechanical Engineers, at 6. — ^Prcf. 
A. V. Hill : “Muscles and Nerves : Posture, Power and 
Comintoiieations in the Body” (Thomas Hawksley 
Lecture), 

Royal Institution, at 9. — Sir James Jeans : “The Size 
and Age of the Universe”. 

Saturday, November 30 

Royal Sooiety, at 2,30. — Anniversary Meeting. 

Sir Frederick Gowland Hopkins: Presidential 
' .Address., 


Official Publications Received 

Great Britain and Ireland 

Public Museum, Gloucester. Occasional Papers, No. 3 : Romano- 
Bntish^Pottery from the Site of the Girls* High School, Denmark 
Jioati Glou^ster,and aRomano-BritishGrave Group from Gloucester 
By Charles Green. Pp. 8. (Gloucester : Public Museum.) 2d:. [411 
Aeronaufical Research Committee. Report for the Year 1934-35 
Pp. IV +74 +4 plates. (London: H.M. Stationery OjQOice.) Is, 6d. 
.net, f 51 l 

Chemistry and the Body Politic. By Sir William H. Bragg. (The 


County Coundl of the West Biding of .YoAsMre : Iducatlon Com- 
mittee. Thirty-first Annual Report of the Education Committee for 
the Year ended Slst March 1935. Pp. 66. Report on the Examination 
for County Minor Scholarships, 1935. Pp. 38, Handbook of the 
Education Committee, Part 2: Higher Education. Section lo : 
Regulations relating to Scholarships and Exhibitions and the Training 
of Teachers, 1936. Pp. ii!+44. (Wakefield : Education Offi,ce.) (511', 
Philosophical Transactions of the Royal Society of London. Series 
A, No. 747 : HI— The Structure and Physical Properties of Thin 
Films of Metal on Solid Surfaces. By Prof. 1. N. da G. Andrade and 
Dr, J. G. Martindale. Pp. 69-100 +plates 13-20. (London : Harrison 
and Sons, Ltd.) [511 

Tropical Diseases Bulletin. Vol. 32, Supplement : Medical and 
Sanitary Reports from British Colonies, Protectorates and Dependen- 
cies for the Year 1933. Summarized by Dr. H. Harold Scott. (Fifth 
Annual Issue.) Pp. 280. (London : Bureau of Hygiene, and Tropical 
Diseases.) 7a. 6d. net. [6X1 

The Calculus of Plenty (The Norman Lockyer Lecture, 1935.) By 
Sir Josiah Stamp. Pp. 35. (London : British Science Guild.) 1«. [1311 

Other Cotintries 

Newfoundland : Department of Natural Resources : Division of 
Fishery Research. Vol. 2, No. 3 : Annual Report of Fishery Research 
Laboratory, 1934.' Pp. 79+2 plates. 1 dollar.' Vol. 2, No. 4 : The 
■ Dried Codilsh Industry. By Dr. N. L. Maepheraon. Pp. 67. 50 cents. 
St. John’s : Department of Natural Resources.) |211 

Memoirs of the Faculty of Science, and Agriculture, Talhokn Im- 
perial University. Vol. 15, No. 10 : tiber Flichen und Kurven (14) ; 
Beitrage zur Geometric der Kreise und Kugein (14). Von S6|l Mate 
sumura. Pp, 245-264. (T6kyd : Maruzen Co., Ltd. Taihoku : 
Taiwan Nichi-Nichi Shinpd*Sha.) 1411.. 

Society of Biological Cliemists, India. Biochemical and Allied 
Research in India in 1934. Pp. ii+107. (Bangalore : Indian Insti- 
tute of Science.) 1411 

Proceedings of the Fourth Silviciiitura! Conference, Dehra Dun, 
October 28th-Novemher 4th, 1934. Pp. 11+318, (Simla; Govern- 
ment of India Press.) [411 

U.S. Department of the Interior : Oinec of Education. Bulletin, 
1935, No. 3 : Parent Education Opportunities. By Elfim C. Lombard. 
Pp. viii+54. 10 cents. Bulletin, 19:35, No. 4 : Compulsory School 
Attendance Laws and their Administration. By Walter S. Dofi’en- 
baugh and Ward W. Keesecker. Pp. vii+96. 10 cents. Pamphlet 
No. 63 : The Education of Native and Minority Groups ; a Biblio- 
graphy, 1932-34. By Katherine M. (kmk and Florence E. Reynolds. 
Pp. 25. 5 cents. (Washington, D.C. : Government Printing Oflice.) [611 
Union of South Africa: Department of Mines : Geological Survey, 
The Geology of portion of the Country East of Steytlervillo, Cap© 
Province : an Explanation of Sheet No. 150 (Sundays River). By 
S. H. Hanghton ; with a Chapter on Underground Water Resources, 
by H, F. Frommurze. Pp. 44. (Pretoria : Government Printing 
Office.) 5s., including Map. [51i 

The Museum Journal. Vol. 24, Nos. 2-3 : Evidence of Early Man 
in North America. By Edgar B. Howard. Pp. 53-176. (Phila- 
delphia; University of Pennsylvania.) 1.50 dollars. [511 

Smithsonian Miscellaneous Collections. Vol. 94, No. 8 : The 
Manahoac Tribes in Virginia, 1608. By David I. Bushnell, Jr. (Pub- 
lication 3337.) Pp. iv+56+21 plates. Vol. 94, No. 11 : Melanesians 
and Australians and the Peopling of America. By AIe§ HidliiSka, 
(Publication 3341.) Pp. ii+68. (Washin^on, D.C. ; Smitlisonian 
Institution.) [511 

Contributions from the Arnold Arboretum of Harvard University. 
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Education and Leisure in Progressive Life 


extent of unemployment in the world 
^ to-day in itself has forced attention on the 
problem of leisure. Plans have already been pro- 
posed for the wider distribution of leisure as at 
contribution towards the reduction of unemploy- j 
ment by raising the age of entry to industry at 
one end and lowering the age of exit at the; 
other. Similarly, the reduction of working hours 
has been advocated as a means of distributing 
leisure and employment more equably. 

Behind such proposals lies the fundamental 
belief that the increased powers of production 
which the advance of mechanical and physical 
science has placed within man’s power, if rightly 
used, make possible a higher standard of hving 
for all and also the attainment of that standard 
through less physical effort and with consequent 
greater leisure than ever before. Already this 
belief is challenging economic and political systems 
or dogma which prevent the realisation either of 
that higher standard of living or that fairer dis- 
tribution. There is a widespread readiness to try 
new methods if the old prove inadequate. 

The very Hnking of the problem of leisure with 
that of unemployment in such ways as these has, 
however, proved an obstacle to clear thinking on 
the fundamental issues with which the coming of 
leisure confronts us. Only slowly are we coming to 
see that education must be a preparation for 
leisure as much as for work. 

Work and leisure cannot well be separated ; one 
is complementary to the other. Life must be 
viewed as a whole, and, whether from the educa- 
tional point of view or the wider social point of 
view, a society which does not provide the training 
or the facihties for the adequate enjoyment of 
leisure is in as dangerous a condition as a society 
in which training and opportunities for earning a 


livelihood are defective. The view of education as 
a preparation not merely for work but also for 
life, the conception that the provision of adequate 
facilities for recreation and the right use of leisure 
is a prime function of the State, are so revolutionary 
as to involve a radical change in our views on 
education and other questions. 

The situation calls for much creative and funda- 
mental thought, and it was with this conviction 
that in 1934 the New Education Fellowship com- 
menced a comprehensive inquiry into the subject. 
The outcome of the first part of this inquiry is 
embodied in a report which has recently been 
issued under the title '‘The Coming of Leisure^’*. 
This report outlines the problem as it exists in 
England to-day, and shows the directions in which 
solutions are being sought. It formed one basis 
of the discussions at .a conference held at the 
University of St, Andrews on August 13-22. 

The report naturally starts with the problem 
which leisure presents to education in its narrower 
sense. If education, whether at school or in 
adolescence or in adult life, is to be a preparation 
not merely for work but also for hfe, the funda- 
mental pohcies in our system of national education 
require drastic modification. The belief that we have 
merely to teach a child a certain number of subjects 
with some relevance to the way in which he is to 
earn his living, and which will provide him with a 
modicum of knowledge and give him the facility 
for acquiring more, is hopelessly inadequate if we 
are to educate for leisure. 

If therefore education is to help youth to master 
the means of making Hfe worth while a new 
method of approach may be required if not an 
entirely new technique, and a complete change in 

■ ♦ The Coming of Leisure : the Problem in England. Edited by 
E. B. Oastle, A. K. C. Ottaway and W. T. R. Rawson. Pp. 78. (Lon- 
don : New Education Fellowship, 1935.) 2s. Qd. 
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the attitude of both teachers and administrators. : Even, in, this work' .of developing a society with 

•Notahly is this true in the reorganised elementary a capacity to accept change^ and advance to a 
'■school' if the' purpose of the Hadow report is to finer social ' order, the educationist has much to 
he realised, and unhappily all too rarely -is there ' do. What may be termed the educational climate 
betrayed in discussions on the raising of the school - of the country has completely changed. The 
„ leaving' agC ' any realisation of the possibilities of tensive growth of social a,!iieni,tie85 the cheap 

'Wider experiment and, adventure in' education production of books, magazines and newspapers, . 

which are bound up in the reorganisation outlined the influence of the ciiieiiaa, the wiieless and 

In , that "report." , gramophone have diminished ,,' the demand for 

The difi&cult problems which leisure and educa- formal education. The educational process has ; 
tion present in adolescence are largely the result become more and more one of imconscioiis absorp- 
of defective education at an earlier stage. Even tion and less and less the delibeiate satistaction 
in adolescence, the question of idle hours due to of a conscious need. 

unemployment can assume serious dimensions. This change has several coasequeiices. It 
Such idle hours must not be termed leisure, enforces close consideration of possibilities which 
Neither education for leisure nor any other kind both the cinema and broadcasting offer for cultural 
of education is possible for human beings living purposes, and the development of a new and appro- 
a precarious and hand-to-mouth existence. The priate technique both for schools and for adult ^ 
essential basis for the education of the adult, education. It demands also the development of " f 
whether regularly employed or not, is freedom a new technique of art education which shall | 
from the grosser evils of poverty, helplessness and contribute to the enrichment of leisure hours, and | 
the sense of not being wanted. It is only in an encourage the expression of creative instincts and 
atmosphere of freedom from these evils that the personality whether in speech or drama, in reading , 
expression of personality is possible and the or in writing. Again, the advance of science and 
creative instinct finds full play. the gradual replacement of physical labour by 

This, in fact, is the centre of the problem—the mechanical power have enhanced the need for 
securing of full play for human personality and the physical education, so that physical recreation 
creative instinct within the ranks of an organised represents one of the major problems in the right 
society. It involves, of course, much more than tise of leisure. Scarcely anywhere is there more 
education. It involves the evolution of sociology need of wise and skilful guidance to secure the 
into an organised science, as distinct from a mere foil value from existing opportunities and to guard 
body of organised knowledge, as well as the work- against unbalanced or untoward effects whether 
ing out of ways and means by which the enormous in games, in handicraft or in gardening and lilse 
increase in the productive powers placed in man’s activities. | 

hands may be utilised to secure a wider and more Much the same applies to the opportunities for | 
equable distribution of leisure for all, together with what may be described as social adventures pro- I 

the higher standard of living which is possible vided by young people’s clubs and societies whether f 

with the wise use of such powers. of the indoor type or for camping and rambling 

These are tasks demanding no small measure of or the like. Wise guidance is again needed if gifts 
scientific investigation and creative thought as for leadership are to be encouraged and deveiopeti 
well as wise statesmanship, and it is only when and not repressed, and the full value of such 
they have been accomplished that the education- activities realised. 

1 st can enter on his full opportunity. In the Yet another consequence is even more fiiiida- 
meantime he has much preparatory work to do. mental. Progress may well depend finally on 
Apart altogether from his influence in the training whether we are able to liberate the world from 
of the right type of leader, his influence may what Prof. William McCleUaiid has rightly termed 
easily be decisive in the formation of a society and the degrading e xploitation of mass suggestion. All 
a piibMc mind which is eapable of supporting and the evidence suggests that we are in the midst of 
following great leadership. The statesman, it must a new renaissance through which humanity is 
be remembered, too often has to content him- struggling to rise to a higher level of cultiire. We 
self with what he believes it to be possible to get have to prepare youth for a world where everything 
accepted, not with what he believes to he the most is in a state of flux, and the fundamental need is to 
a truistic and noblest solution of a problem. train up a strong flexible creative generation with 
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the spirit of adventure , of the pioneer on the 
mtellectxiar side. , To do this, education must be? 
continuously directed towards preparing youth to^ 
think 'for itself. Freedom of thought is an ■ 
essential preliminary alike to the creative thought 
which is our supreme need or to that intelligent 
thought on vital issues in social and international 
relationship in which statesmanship can function. 

More and more it becomes apparent that what 
is needed is not merel}^ the capacity to deal with 
and evaluate facts, but also the capacity to deal 
with contingent truth. Far too little training is 
given in arriving at opinions, weighing evidence, 
sifting motives, discounting prejudices and resist- 
ing suggestions. The very advance of science itself 
depends upon the development of such capacity. 
Prof. Julian Huxley has recently indicated how 
sociology can only develop into a true science as 
it formulates its methods for dealing with multiple 
effect and multiple causation. 


Agricultural Production 

The Agricultural Dilemma: 
a Report of an Enquiry organised by Viscount 
Astor and Mr. B, Seebohm Rowntree. Pp. xiii-h 
101. (London : P. S. King and Son, Ltd., 1935.) 
2s, 6d. net. 

I N the volume before us Lord Astor and Mr. B. 

Seebohm Rowntree present the results of an 
inquiry organised by them into the possibilities of 
increasing the agricultural population of Great 
Britain. The ^dilemma’ which the authors postu- 
late is the difficulty of reconciling increasing 
employment in the production of foodstuffs at 
home with increasing technical efficiency, falling 
population, the nationalistic policies of other 
countries, and Great Britain’s relationship — ^in 
peace and in war — ^with the Empire overseas, and 
with friendly neutral countries. The conclusion is 
reached that the present conditions of over- 
production and unremunerative prices will prove 
in some degree a persistent rather than a transient 
phenomena : that imports of vegetables, poultry, 
fruit, etc., have already been reduced to the limit 
that is desirable: that any drastic reduction of 
our imports of such special foodstuffs as wheat, 
beef, mutton and bacon (which alone could allow 
of a specific increase in domestic production) 
would seriously aggravate the economic difficulties 
of the world, would entaih a further loss of export 


The coming of leisure thus sets before us not 
indeed the problem of education for leisure but 
of re-examining and re-orientating our whole 
system of education for life. Very largely indeed 
the survival of civilisation depends upon our 
capacity to plan and put into force an educational 
policy, wisely co-ordinated over the whole field, so 
as to produce citizens capable not merely of effi- 
cient workmanship but also physically and mentally 
equipped to enjoy the full resources of life at our 
disposal. These are the conditions in which 
independent and creative thought is possible and 
in which leadership will flourish. Our task, as 
Whitehead reminds us, is not the production of 
great leaders. A great society will always put up 
the great men for the occasion. It is the task of 
establishing a great society in which adventurous 
and creative thought and living flourish, and to 
that task the whole range of problems involved in 
the increase of leisure summon us anew. 


and National Nutrition 

trade and imperil the solidarity of the British 
Empire and our good relations with neutral food- 
producing countries. 

If it were not for the element of truth in some of 
these arguments, our agricultural policy would be 
easy — ^no need for quotas, trade agreements or 
marketing boards. What a delightful life for 
the Minister of Agriculture. As it is, however, 
he has to build a structure within the main 
girders of a national policy, utilising as best he 
can those girders which are already in position, 
adjusting others, or persuading his colleagues 
that the main building will be the more secure 
if a few of his brand new ones take the place of 
theirs. 

Wliat this book in fact tells us is that we had 
better give up hopes of any material increase in 
agricidtural production. Whereas the inquiry 
specifically set out to determine the possibilities 
of expanding land settlement, the conclusions 
must relate to increased production, whether from 
new or existing producers. Is it unfair to presume 
that the same conclusions would have been reached 
by the same authors four years ago ? We think 
not, for the arguments applied then as now. Yet 
they have been entirely falsified . Production has 
increased, agriculture has received considerable 
benefit, and neither the cost of living nor our export 
trade has suffered. 
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Although the authors prove to their satisfaction in Great Britain can he increased. Such a pos- 
that it is illusory to suppose agriculture offers a sibility is somewhat lightl\' dismissed ; for example, 
promising outlook for the absorption of large There is a possibility that consumption might be 
numbers of unemployed, this is not really the case increased by better marketing ^irrringement.s, hut 
at issue. It is true that there are some who dream there is no indication that the leloims proposed 
of settling a million men on the land of Great would result in ecorromy .sufficiently large to 
Britain, brrt those with responsible knowledge stimulate consumption materially”. Again, ‘’The 
know full well that such a policy is bound to operations of the statutory marketing boards, 
remama dream. It is quite unnecessary to argue which represent the existing experiments in the 
that it is undesirable because of the increased food improved marketing of agricultural products, are 
production that would result. Even this is not not in the main of a character calculated to pro- 
necessarily certain, and in any event land settle- mote the growth of consumption . . . if, for 
ment is ah experiment in men and management, example, the consumption of one-fifth of the 
not an experiment in farming or in increasing food population were increased by 20%, the aggregate 
production. It is equally unnecessary to condemn consumption of food by the community would be 
such endeavours as can be made to meet local increased by only 4%”. On the other hand, it is 
demands and social needs for land settlement in admitted that “Measures that would increase the 
carefully selected areas and with carefully selected aggregate consumption of food would meet what 
men. The whole world situation may well have is probably the chief need of the economic situa- 
changed long before such a policy leads to any tion”. 

dilemma of over-production from this cause. This last sentence, in our view% couuteract.-i the 

Again, many of us think that such a report, whole argument of the book, and the previous 
based on discussion of general principles and setting quotation regarding marketing boards and the 
forth conclusions, the limited application of which possibilities of increased home consumption by no 
may not be realised by the general reader, is doing means tells the whole story. We know that market- 
definite harm to the cause of agriculture as a whole, ing boards during the first months of their exi.stence 
Lord Astor has pursued a similar course before, have not been able to devote much time to the 
When hmited assistance to wheat-growing in reduction of marketing costs and to increasing 
Great Britain was introduced, he reviewed the consumption, but that is because they have been 
position of wheat-growers as a whole in the world primarily engaged in saving the livelihood of the 
and this country and spared no pains to convince industries which elected them. Their existence 
the general public that any assistance to British to-day provides the best opportunity of action 
wheat-growers was unsound in principle and in being taken along the required lines, and evidence 
practice. Even in the book now under review the is daily accumulating that they are fully alive to 
old subject is introduced by the arbitrary state- these responsibilities. Then as regards the pos- 
ment, “Wheat is marked out by the peculiarities sibility of increased consumption the figures 
of the British ofimate as a commodity which is quoted are definitely misleading. The dietary of 
appropriate for us to import largely from abroad”, at least 20 million persons is markedly deficit 
It is a pity that the authors of such statements from the point of view of health. To raise it to 
cannot review the intricacies of British agriculture that consumed by families with total incomes of 
as a whole. They might then well come to the only 20s. a head a w'eek involves an increased 
conclusion that “Wheat is marked out by the consumption of ten per cent ; to raise it to the 
peculiarities of British farming in certain districts standard of those with 25s. a week income would 
as a commodity which it is not only appropriate involve an increase of twenty per cent, that is, at 
but necessary to grow as the basis of arable culti- retail prices some £200,000,000 more would require 
vation until such times as some other crop of like to be spent on food. As Sir John Orr has pointed 
nature appears to take its place”. This habit of out, to bring consumption up to that of families 
taking some agricultural measure in theoretical with incomes of 35s. a head a week (£335 a family 
^gument to its extreme and then condemning it, per annum) would call for an increased consump- 
ignores the complexity of the agricultural structure tion of 42 per cent of milk, 27 per cent butter, 28 
and the urgent need to strengthen each separate per cent eggs and 53 per cent fruit and vegetables, 
section by suitable and often diverse means, each At present only the wealthiest ten per cent of the 
designed _ for its owii specific purpose and often population approach the standard of one pint of 

ffiiSn “ medical opinion 

p lea 'ion. holds is adequate, the national average being 

Apart from aU these general considerations, the rather less than three pints a week. To bring the 
whole agricultural dilemma , as set forth in this entire population up to the ideal would wipe out 
book, ceases to exist if consumption of foodstuffs the whole surplus and create a very severe milk 
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famine, wMcli could only be brought to an end 
by a 'fifty per cent increase in output. 

These may be dreams of perfection, but is it 
correct when the authors of this report imply that 
the possibilities in this direction are limited ? If 
we can correct malnutrition — this glaring mistake 
in our national life and national economy— then 
the agricultural dilemma vanishes : fears of over- 
production can be relegated to the distant future. 

Few will quarrel with the conclusion that the settle- 
ment of vast numbers of unemployed on the land is 
impracticable. This book, however, bids us believe 
that any considerable increase in home production, 
from whatever source it arises, is impracticable. 
Such a statement we submit is unsound and 
definitely harmful to the cause of agriculture. 


In saying this we wish particularly to add that 
no one could possibly imagine that Lord Ast or and 
every one of his colleagues responsible for the 
inquiry do not sincerely and profoundly desire to 
see renewed prosperity reaching the English 
countryside. They themselves state that they 
arrived at their conclusions with very great dis- 
appointment. The reviewer, while feeling bound 
to attack thcvse conclusions with all the force at 
his command, consoles himself with the thought 
that, if his view is correct, then the authors’ 
disappointment can vanish with the dilemma 
which they have conjured up. The real problem 
before the country is to increase consumption of 
home foodstuffs to the mutual betterment of agri- 
culture and of national health. W. Gavin. 


A New ^‘Outline” 


Science; a New Outline 
By J. W. N. Sullivan. Pp. xii-F286+4 plates. 
(London and Edinburgh : Thomas Nelson and 
Sons, Ltd., 1935.) 5^. net. 

TT is perhaps insufficiently recognised that the 
^ writing of a good ^'Outline”, of the kind which 
the public, or the publishers, seem to go on de- 
manding, is a vastly more difficult task than the 
writing of a good monograph. The ratio of diffi- 
culty is that of Diirer or Cezanne to the village 
photographer. Diirers and Cezannes being scarce, 
it is a natural consequence that most “Outlines” 
are disappointing and few wholly satisfying. Mr. 
Sullivan has on previous occasions demonstrated 
his understanding of modern scientific thought and 
method, and his present “Outline” is an interesting 
and readable assemblage of usually accurate in- 
formation from the physical and biological sciences. 
There is a gaUant attempt to carry the pencil on 
without discontinuity from the physical to the 
biological, and the author may be congratulated on 
his general success in this difficult undertaking. 

But whether Mr. Sullivan and his publishers are 
doing a service to 'science’ in this new outline is 
very doubtful. Too frequently the reviewer sees 
in it a highly intelligent Jack Horner, pulling out 
of the scientific pie a number of attractive plums 
which are chosen merely “pour epater le bour- 
geois”. It would be much better for the consumer 
to be told how and why the plums got there than 
to have them puUed out ready-cooked. 

The plum-pulling encourages carelessness in the 
author. The most worthy of his chosen audience 
will stop at every third page to ask about the how 


and why, and will find no answer in this outline 
He will be repelled by the slovenliness of exposition 
in the introductory note, of “a certain very simple 
notation which is universally adopted by scientific 
men”, in which one-millionth ~ 10“®. He will 
wonder what is really meant when the polar 
diameter of the earth is stated to an accuracy of 
fifty feet. He will probably know enough to see 
that he is being misinformed when the aeroplane 
height record is implicitly put so low as seven miles ; 
he will probably know enough to see that he 
is being equally misinformed when he is told that 
“at something over sixty miles the atmosphere is 
almost entirely composed of hydrogen . . . while 
oxygen seems to disappear completely”. He is 
not unlikely to be surprised by the author’s 
neglect of the main factor in a simple problem in 
statics. Mr. Sullivan says, “Whenever we crook 
a finger all the hosts of heaven are affected”, and 
goes on to use the inverse square law to mitigate 
the disturbance. An intelligent schoolboy will be 
able to tell him that a much more important 
reason why the hosts of heaven are substantially 
indifferent to one crooked finger or ten million 
extended right arms is that the earth side-slips 
to counter the crook. 

These are small specimens from early pages, but 
they are representative of that culpable lack of 
care which is dangerously common in works of 
popularisation. It is culpable and dangerous 
because, in sum, the world will remain unfit for 
civihsation so long as the reader of “Outlines” is 
fed on the facts of science untempered by a.n 
education in its stringent honesty of aim and 
method. W, 
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F; H. Bradley^s Psychological Principles 


Collected Essays 

By F. H. Bradley.' Vol. L Pp. x+Ul, VoL 2. 
Pp. Y 4-349-708. (Oxford: Clarendon Press; 
London : Oxford University Press, 1985.) 86s. net. 

T hese two imposing volumes are a very 
welcome addition to pMlosopMoal and psy- 
chological literature. It is true that with two 
exceptions all the essays here included have already 
seen the light. But each of the pamphlets con- 
taining the opening papers of the present collection 
— those on ^ The Presuppositions of Critical 
History” (the author’s earliest production) and 
on ''Sidgwick’s Hedonism’ —have long been 
out of print, and the other published articles 
have remained more or less buried in the back 
numbers of the periodicals in which they first 
appeared. 

Bradley was the author of several epoch-making 
works in the fields of ethics, logic, metaphysics and 
epistemology ; and some of the papers in the 
volumes before us deal with ethical questions. 
But, although he was a psychologist of rare in- 
dependence and insight, he did not write any 
separate book on psychology ; he was content to 
let his psychological contributions appear as 
articles in the pages of Mind, These occupy by 
far the larger, and T think it may be said the 
more important, part of the new volumes now 
under notice. 

It was perhaps unfortunate that Bradley should 
have persisted in designating the point of view 
which seemed to him the right one in psychology 
as that of ‘"phenomenalism”, because he was using 
the term "phenomenon’ in a peculiar sense (familiar 
to readers of his work “Appearance and Reality”), 
whereas it usually carries with it implications 
which he would have repudiated. What, however, 
he meant was that the mere course of psychical 
events as such, happening and experienced within 
a single organism, and the laws of coexistence and 
sequence between these events, constitute the 
subject-matter of empirical psychology, while 
questions about the ultimate nature of mind or 
soul do not belong to its domain. He was trying, 
as he himself expressed it, to work in the spirit of 
the best English tradition (and, one may add, of 
the best Herbartian tradition), although rejecting 
absolutely the doctrine that had become associated 
with it of "psychical atomism’, and refusing to 
admit what had been so often taken for granted 
that all psychical facts can be treated as objects 
to be observed. 


The association psychology went into bank- 
ruptcy, it has been said, when J. S, Ml! felt 
himself, compelled to suggest the hypothesis of 
"mental chemistry’ ; , and in the later decades of 
' last century a new phase of psychological theory 
was taking its place. So far as stress was laid in 
the latter' upon the primary importance of evolu- 
tion or development in the mental Me Bradley 
was in complete accord therewith..: But, he found 
in the writings of its.tw^o most prominent ex- 
ponents, Wilhelm Wundt and James, Ward, an 
underlying notion of the ..nature .of mind which 
appeared to him .not only unpsychoiogical but also 
devoid otherwise of justi.fieation. Ward had laid 
it down, namely, that .for psychology, as the science 
of individual experience, , the duality of subject and 
object is fundamental and primordial. On one 
side, he maintained, is the active subject, with its 
one primitive capacity — that of feeling — and, on 
the other side, are the objects of its activity, tbe 
presentations attended to. And since the feeling 
agent, that is, the knower, and the known are 
antithetic and distinct, direct presentation or 
representation of feeling and activity must be alike 
impossible ; we can know of these only mediately 
through their effects, through certain changes 
which they bring about in the character and suc- 
cession of our presentations. 

Whether one agrees with it or no, Bradle 3 ’’s 
criticism of the positions just indicated must be 
allowed to be searching and penetrating. He 
argued that to interpret the consciousness of force 
or energy as being itself a mode of exerting, or 
putting forth, force or energyis wholly illegitimate. 
He denied that this consciousness is in any. sense 
a revelation of activity or energy, as an unanalys- 
able element. It gives us, he urged, not a fact but,, 
an intellectual construction, and a. thoroughly , 

■ baseless intellectual construction. The notion of ■ 

. an arbitrary force proceeding from the self is, in . 
truth, he contended, a notion to which no intel- 
Hgible meaning can be attached. Not only so. It 
seemed to him that no valid, reason whatsoever, 

. had been offered for assuming that the relation of.' 
subject and object is implied in all conscious 
experience. It is, he averred, inconceivable that 
experience, at its -poor and blurred beginning 
divides itself into two parts with a relation between 
them . Until the primitive whole of feeling becomes 
to some extent ■ differentiated' into . feelings, and , 
until within this whole a core had grown together, 
over against which different groups of presenta- 
tions can come to appear as an ‘other’, it is, he 


NATURE 




November 30, 1935 

insisted, impossible to see how can be any 

aspect of and still less how there can 

be' anything like what is ordinarily meant by' 
subject and object. In short, what I take Bradley’s 
contention to be amounts to this, that the general 
terms “subject” and “object” have their meaning 
fixed only in and through the concrete experiences 
which enter into and serve to establish a recognised 
distinction between: them. . 

Starting, then, with a conception of the begin- 
nings of mental life such as he held we are war- 
ranted in framing, Bradley’s constructive work in 
psychology consisted in endeavouring to trace the 
way in which the several so-called faculties of mind — 
attention, thought, will, and so on — ^gradually came 
to be. Thus, in dealing with attention, he shows, in 
the first place, how the process of involuntary 
attention may be regarded as having been initiated 
by differences in the intensity of feeling-tone 
accompanying certain presentations, the latter 
thereby attaining predominance in consciousness. 
And he tries, in the second place, to make manifest 
how from the undoubted facts of involuntary 
attention an intelligible account of the emergence 
of active or voluntary attention can be given 
without calling to our aid the idea of some mys- 
terious “force” proceeding from the self. Briefly, 
it is with the rise into consciousness of a definitely 
recognised distinction between the self and the 
not-self that there become possible those ex- 
periences of strain or effort which characterise 
attention as we are familiar with it. Whilst 
recognising the influence of muscular and motor 
factors, Bradley conceived that the origin of the 
experiences in question lies in what he called a 
feeling of expansion consequent upon the enlarge- 
ment of the self. When we get to know from 
repeated experience that changes ensue upon 
modes of our self, this expansion of our area, 
beginning from within, gives the feeling of 
activity. 

The chief characteristic of conceptual thought, 
as regards its content, is, Bradley contended, ob- 
jectivity ; and, pursuing still the genetic method, he 
sought to render explicable the transition to thought 
from feeling or sentience by resort to the theory 
of Association, but that theory radically modified. 
Mot only is atomism wholly banished, and wdth it 
likewise the “law of similarity” ; but also the law of 
contiguity has to be so restated as to make it 
depend always on identity of content, not of 
existence. The law then becomes that of Redinte- 
gration, expressible in the form “every mental 
element when present tends to reinstate those 
elements with which it has been presented”. 
Further, there is to be postulated what he called 
a law of Blending or Fusion — ^the law, namely, 
that “where different elements (or relations of 
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elements) have any feature the same, they may 
unite wholly or partially”. Lastly, underlying 
these two laws there is to be discerned, so he 
argued, one principle — ^the principle which may be 
described as that of Individuation, according to 
which “every mental element strives to make 
itself a whole or to lose itself in one” ; or, in other 
words, “tends to give itself a context through 
identity of content”. Such was the “machinery” 
which, working in aU psychical processes, appeared 
to Bradley adequate to account for the fact that 
from a basis of mere feeling the development of 
thought, as the apprehension of something real 
by itself and independent of its comiexion with a 
feeling-centre, emanates. 

In a similar manner Bradley endeavoured to trace 
the genesis and development of volition or will. 
Obviously, will, involving as it does the conscious- 
ness of self, cannot be regarded as original or 
ultimate. It can be no other than a product or 
result from that which by itself is not volition. 
Its essence, on Bradley’s view, consists in the 
passage of an idea into existence ; and that 
passage depends on machinery — ^the machinery 
already alluded to. If an idea works itself out 
ideally and subject to identity, we have the 
process of thought. If, on the other hand, it 
produces fact, if it alters the existent object into 
accordance with its own character, the process is 
will ; and unless the idea carries itself out into 
the changed existent there is no wiU. 

My space is exhausted, but I may perhaps be 
allowed to indicate the sort of difficulty I feel in 
regard to the assertion just mentioned. If by 
fidea’ be meant, as I take it was meant, a content 
apprehended, then one may well ask whether an 
Idea’ ever does 'carry itself out’. The carrying 
out of what is willed, so far at least as that involves 
a change in the outer world, is surely a bodily 
affair, the details of which, as Lotze pointed out, 
entirely escape the consciousness of the willing 
subject. Indeed, I am possessed of an uneasy 
suspicion that having, as I think, rightly refused 
to picture consciousness as exerting force or energy, 
Bradley tended to transfer this notion to ^pre- 
sentations’ and 'ideas’ ; and to imply, after the 
manner of Herbart, that although a presentation’ 
or 'idea’ taken 'per se is not a force, yet a number 
of 'presentations’ and 'ideas’ when in conjunction 
do operate on one another as though they were 
forces. 

Respite, however, the criticism they will cer- 
tainly elicit, no competent judge will hesitate to 
acknowledge that these essays together form an 
extremely valuable contribution to psychological 
science. The volumes have been most carefully 
edited. They only lack one thing— an adequate 
index. G. Rawbs Hicks. 
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Gmelins Handbuch der anorganischen Chemie 
Acbte Aiiflage. Herausgegebeii von der Deutscben 
Chemisclien Gosellschaft. System -Nummer 35 : 
Aluminium. Toil A, Lief. 2. Pp. 285^450. 26 gold 
marks, Teil B : Die Verbindungen des Aluminiums, 
Lief. 2. Pp. 309-613, 49 gold marks. (Berlin : Verlag 
Chemie G.m.b.H., 1934.) 

The well-known property possessed by aluminium of 
coating its surface with an invisible, firmly adhering 
and continuous skin of oxide has rendered the 
systematic investigation of its electrochemical be- 
haviour extraordinarily difficult, while at the same 
time it has had most important practical results in 
the industrial application of the metal. Thus the 
properties of pure aluminium may be very different 
from those of the commercial metal. Accordingly, 
about one quarter of Part A, Section 2, of the volumes 
on aluminium is occupied with a discussion of electro- 
chemical mea,surements. The remainder deals with 
the chemical action on aluminium of non-metals, 
water, acids and alkalis, including organic reagents. 

Part B, Section 2, deals with a large variety of 
compounds of aluminium, including the silicates and 
the changes -which kaolin undergoes when subjected 
to heat, natural and synthetic zeolites, the various 
alums and ultramarines. Historical accounts of the 
uses of alum and ultramarine are given. The latter 
has been in use as a dye since the eleventh century. 
Recent work upon its constitution has shown that in 
all ultramarines the ratio SiOaiAlaOg remaiirs 
practically constant in the silicate frame, and the 
colour depends not only upon the sulphur which is 
present but also upon the alkali. The latter can be 
partly or almost completely extracted from blue 
ultramarine by means of chlorine and certain organic 
solvents. The colour is thereby destroyed, but it can 
be restored by the addition of alkali. Wlien chlorine 
was used it was found that the colourless product 
retained the original crystal lattice structure. 

Chinese Art 

Pldited by Leigh Ashton. Introduction, by Laurence 
Binyon ; Paiirting and Calligraphy, by Laurence 
Binyon ; Sculpture and Lacquer, by Leigh Ashton ; 
The Potter’s Art, by R. L. Hobson; Bronzes, by 
A. J. Hoop ; Jades, by Una Pope-Hermessy ; Tex- 
tiles, by Leigh Ashton. Pp. xvi-f 111+23 plates. 
(London : Kegan Paul and Co., Ltd., 1935.) Paper, 
25. 6d. net; cloth, Bs. 6d. net. 


intended for the uninitiated, and has been -written by 
exports in the respective fields with which each deals, 
as indicated in the title-page. The essays are short, 
but have been skilfully adapted to their purpose of 
giving the Western visitor to^ the exhibition an idea 
of the Chinese artistic and'Technical achievement, as 
w<^ll as of the mentality and range of imagination of 
tlie Chinese artist. The dynastic and chronological 
relations of the exhibits — of the first importance in 
the appreciation of Chinese culture — -receive due 
attention. The book is liberally illustrated. 
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Modern Production among Backward Peoples 
By Dr. I. C. Greaves. (London. School of Economics 
.and Political .Science: Studies in P^eoiiomies and 
“Commerce,,; No. 5.). Pp. 229. (London: (hmrge 
' Allen and Unwin, Ltd., 1935.) 105. Gd. nc-t. 

Db. Gbeaves has hrokcui new ground in her study 
of .the ecoiio.mic activities and organisation found 
among backward peoples as tht^ result of the intro- 
duction of European methods of ex])loitatiou of tlu^ir 
resources. The data she has colhicterl, as well as her 
conclusions, are of interest to oconoinisi-, anthropolo- 
gist and administrator alike. For the anthropologist 
they form an object lesson in (udturo contact, available 
equally for academic use and practical a].)piieation ; 
for ■ the" administrator, a message of guidance and 
warning ; and for the eeoiioniist, in the author’s 
attitude to cultural d:iff 0 reixces, a new orientation 
in the assessment of comparative values. 

Dr. Greaves passes under review the function 
of the State in administering backward territory 
in relation to imports, exports and the investments 
of capital from outside sources. vShe shows how, 
still keeping this triple aim in view, policy lias changed 
direction from promoting the inttu'csts of the Euro- 
pean, whether settler or ruling people, to a substantial, 
if not exclusive, support of indigenous activity. 
Hovr far this is general de])euds ujion local <?onditions, 
and all stages of development a I'c to ]>e found, going 
indeed so far in one direction as tli«' (*oinplet<? segrega- 
tion which is the ideal, not, however, realisotl in 
practice, in South Africa. 

A wide variety of economic problems has been 
brought under review by tin? author, and lica* book 
is a store of information, as well as a well thought 
out and impartial survey of cronditions and t€3ndencies. 

Low Temperature Physics 

By Dr. L. C. Jackson. (Methuen’s Monographs on 
Physical Subjects.) Pp. vii + 122. (London : Metliiien 
and Co., Ltd., 1934.) 35.net. 

Until quite recently, the development of low tem- 
perature research has been carric^d on almost entii’ely 
abroad, and although the book has had to be re- 
stricted to a few sections of ospocial interest and, in 
particular, dealing largely with the range of tfan- 
perature abs., a remarkably c,omj>r(‘heiisi\'v 

survey is compressed into the six cliaptou’s on thf‘ 
jiroduetion of low temperatures, their moasurement. 

heats, electrical 
The latest w’-ork on, 
the region below 1° abs. is notable, and, in view 
the interest and importance of electrical and magnetic 
phenomena at low temperatures in eoniiexion with 
atomic and lattice structure, the last two chapters 
give a valuable summary of recent ©xperimental and 
theoretical advances. 

Although the book is mainly concerned with the 
description of experimental technique, given in many 
cases with illustrative curves and numerical data for 
a large number of substances, the mathematical 
theory and expression of the various aspects of the 
subject are not neglected. References to more than a 
hundred original papers are provided. N. M. B. 


This little book, which has been prepared in anticipa- 
tion of the exhibition of Chines© , art being held at 
the Royal Academy, Burlington House, does not call 
for extended comment, excellent though it is. It is 


liquid and solid helium, specific 
conductivity and magnetism. 
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Hydrogenation of Coal 


I N a country which had formed the habit of 
assessing power in terms of coal-burning in a 
furnace or under a boiler, the decline in the coal 
mining industry and the rapid expansion in the 
use of the internal combustion engine are two facts 
about which chemists and engineers have been 
thinking for a long time. Interest in the produc- 
tion of petrol from coal is now nation-wide ; it 
has been stimulated by the hope — ^indeed by the 


removed in the form of their compounds with 
hydrogen, that is, as water, ammonia and hydrogen 
sulphide. Then there is the saturation with 
hydrogen of unsaturated bonds between carbon 
atoms. Finally, there is the splitting up by heat 
of the saturated molecules so formed to give light 
hydrocarbons, although a certain amount of hydro- 
carbon gas, and even of coke, is also formed, 
particularly when the saturation has been inade- 



conviction — ^that this branch of chemical industry 
will appreciably help British coal mining to sur- 
mount its jSnancial difficulties, bringing work and 
wages into many homes that have long known 
neither ; and it has been maintained by the success 
which Imperial Chemical Industries, Ltd., has 
ah eady achieved in placing the operation on a 
commercially promising basis. For that reason 
alone, and apart from its obvious technical interest, 
Mr. Kenneth Gordon’s lecture on November 21 to 
the Institute of Fuel, entitled “The Development 
of Coal Hydrogenation by Imperial Chemical In- 
dustries, Ltd,”, deserves to be regarded as an 
event of more than passing significance. 

Mr. Gordon reminded us that there are three 
types of reaction to be distinguished. First, there 
is the transformation of impure carbonaceous 
material into hydrocarbons, other elements being 


quate. “The art of hydrogenation,” Mr. Gordon 
said, “consists in choosing the proper conditions of 
temperature, pressure, time of reaction, and 
catalysis, so that the three desired reactions take 
place to the greatest extent, and the fourth re- 
action, the undesired formation of gas, to the 
minimum extent.” In practice, pressures of at 
least 200 atmospheres, and temperatures of 300°- 
500° C. are employed, suitable means being used 
to dissipate the heat liberated during the chemical 
reaction ; the catalyst may be mixed with a 
liquid, or vapours mixed with hydrogen may be 
passed over it. The choice of a catalyst is governed 
by its activity in promoting the hydrogenation 
reaction, the thermal decomposition (^cracking’) 
reaction, or both, and its susceptibility to inactiva- j 

tion ('poisoning’) by certain materials, for example, [ 

sulphur, often present in the original coal or oiL i 
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The solution of this important problem was an . 
essential preliminary to any advance in the direc- 
tion of commercial hydrogenation. 

The original Bergius process, as developed by 
the German combine known as the Interessen 
Gemeinschaft fiir Farbenindustrie, or more briefly 
as the ‘T.G.”, working at first independently and 
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later in association with the Standard Oil Co. of 
New Jersey, afforded as products petrol, tar acids, 
heavy oil and pitch. Tests on British coals were 
carried out, but it was soon decided by Imperial 
Chemical Industries, Ltd. (equally well known as 
I. CM.”), that modification in the direction of the 
Xiroduction of petrol alone was desirable. Experi- 
ments were commenced at Biilingham in 1927, and 
a plant treating 10 tons of coal a day 


was 


operated 'from 1929 until 1931. Following 
demonstration in 1930 that 60 per cent by weight 
of petrol (a figure since exceeded) could be obtained 
from coal, the formation, in 1931, of the Inter- 
national Hydrogenation Patents Co. (a company 
formed by 'the ‘T.G.’', ‘T.CM.’’, the Standard Oil 
Co. of New Jersey, and the Royal Dutch-Shell''' '^ 
Grouj))' placed the interested companies 
• in a vary strong patent and technical 
position. During 1932 t-echnical advances 
were being made, and schemes for operat- 
ing on a large scale were., maturing ; so;;' : 
that when, in 1933, the British Govern-;': 
ment announced its intention to protect 
the new industry by guaranteeing the 
continuance of a preference for a term 
of years, Imperial Chemical Industries, ;:,: 
Ltd., decided to proceed at once with the 
erection of a plant at Biilingham. 

Preliminary scientific work has, of 
course, been enormous in its extent ; a 
million pounds w^ere sj>ent in this way 
between 1927 and 1933 by LC.I. alone, but 
few details relating to it have appeared in 
the scientific literature by reason of 
arrangements made with the international 
company. It has been found possible on a 
large scale to dispense with mechanical 
stirring and external .heating ; tin, first . ; 
used in the form of tinned iron ]')Ia.tes, and 
later in the form of certain organic 
compounds, was found to be the most 
promising catalyst. The ‘‘Biilingham” 
method of using two vessels, one inside 
the other, has been employed ; thus one 
vessel withstands the temperature but not 
the pressure, whilst the other withstands 
the pressure and not the temperature. 

The process affords petrol, middle oil 
and heavy oil ; the heavy oil is recircu- 
lated with coal, blit the middle oil has to 
be subjected to hydrogenation in the state 
of vapour. Gleaned coal is found .to be 
much more satisfactory than raw coal,, 
partly because it avoids the expense, of 
processing mere ash, but partly also be- 
cause the alkaline ash interferes with the 
catalytic reaction. The residual a.sh can 
be neutralised by the addition of hydro- 
gen chloride now that its subsequent removal (in 
order to prevent corrosion) can be accomplished by 
scrubbing the hot vapours at 450® C. with a sus- 
pension of alkali in oil. 

On the large scale, the hydrogenation of coal is 
present associated with that of creosote oil, 
supplied by tar distillers, and of low-temperature 
tar ; hut if market conditions require, small ad- 
justments to the plant will adapt it to the desired 
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extent for the treatttient ' of ., coal. " In fact ' ' the . 
Billingham plant is deliberately designed to pro- 
; vide for.flexibiMty. The hy^^ comes from coal 
by way of coke and ^water-gas, but it is intended 
to manufacture hydrogen from waste hydrocarbon 
gases by catalytic treatment with steam instead of 
using these gases as fuel. Part of the waste gas is, 
however, already used commercially ; lique- 
fied butane is supplied for sale for domestic 
purposes where coal gas is not available. ( 

The process is operated as follows : The (hvo^ \ 
coke, from coke ovens, is used for making 
water-gas, which is freed from sulphur, and 
then treated with steam in the presence of 
a catalyst to afford a mixture of hydrogen, 
carbon dioxide and a little carbon mon- 
oxide. This gas is compressed, freed from > 

carbon dioxide by scrubbing with water at F 

50 atmospheres, and from carbon mon- ^ 

oxide by scrubbing with a copper solution 
at 250 atmospheres pressure. The hydro- 
gen circulating in the plant becomes con- 2 
taminated with nitrogen and hydxocar- ^ 
bons ; these are removed partly by “ 
dissolution in the products themselves ^ 

(being recovered on release of pressure) 

and partly by scrubbing with oil under p- 

pressure. 

Coal, first freed from dust by air and 
then cleaned by the Chance process (of 
floating the raw coal on a suspension of 1 
sand in water), is ground up, together with “ 

the right amounts of catalyst and oil, into 

a paste ; the oil used for this purpose is L 

the heavy fraction of creosote oil. This 
fluid paste, containing 50 per cent of coal, 
is injected against a " pressure of 250 
atmospheres, and becomes mixed with pg 

hydrogen, being brought to the reaction 
temperature first in heat exchangers and 
then in gas-fired pre-heaters. After passage 
through the converters the product is sep- 
arated into gases and vapours on one hand 
and residual oil, ash and coal on the other . 

The units, or ‘stalls’, comprise con- / 

verters, heat exchangers and pre-heaters, \f 

which are arranged in one line and tended 
for maintenance by a Titan crane of 170 
tons capacity ; each pair of stalls has a 
control room containing the instruments and 
valves. The gas released from the crude products 
by the removal of pressure in stages is separated 
into lean’ and ‘rich’ gas, the latter being further 
treated for recovery of the light fractions of petrol. 
All petrol is washed with caustic soda to remove 
hydrogen sulphide, and is stored under nitrogen ; 
liquid phase petrol requires treatment with sul- 
phuric acid as well. 


It is estimated that the over-all consumption of 
raw coal would, on a new plant, be 3*5--4 tons per 
ton of petrol; the thermal efficiency is 40 per 
cent, whilst that for the generation of electric 
power is 25 per cent, and that for gasification is 
55 per cent. In the Billingham plant, the over-all 
raw coal consumption is 5 tons per ton of petrol. 
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The petrol is of uniformly good quality, and has a 
high volatility. Concluding his paper, Mr. Gordon 
remarked that the company has not had much 
time to study the production of Diesel oil from coal, 
but that there is no insuperable difficulty in pro- 
ducing a satisfactory oil. Heavy oil obtained from 
coal is suitable for use as fuel oil without further 
treatment; whilst the problem of lubricating oil 
manufacture still awaits attention. 
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Some Geological Aspects of Recent Research on CoaF 

By Prof. H. G. A. Hickling 


I 


' 'Types 'of Coal ■ Aggregate 

N coal, as iii other fragmental rocks, size is the 
great sorting factor. The dominating com- 
ponent, vitrinite, exists for the most part in frag- 
ments much larger than those of any other com- 
ponent except fusain. It follows that as the average 
size of the particles in any coal aggregate decreases, 
so the proportion of vitrinite nsnally becomes less, 
while that of spores, cuticles, resins, fragmented 
fusain and residuum becomes greater. This intro- 
duces an important element of order where there 
might have been almost complete chaos. 

Complete gradation from the brightest coals, con- 
sisting entirely of large fragments of vitrinised tissue 
-—that is, of vitrain lenticles only— through every 
stage of decreasing particle size, decreasing vitrinite 
content and decreasing lustre, to the most finely 
granular dull aggregate is to be expected and is 
easily found. But in most seams there is a small 
proportion of bands (‘durain’) which are unmis- 
takably quite without lustre, and these are sharply 
separated from the ‘bright’ coal {‘clarain’ and 
‘vitrain’), even though the lustre of the bright 
bands may vary widely. The distinction of the 
two types of aggregate clearly corresponds to 
some difference in the mode of accumulation. 

The really dull bands are usually (though not 
necessarily) characterised by a very much higher 
content of ash than the bright coal, and this 
excess always consists of a very fine clay which 
must have been water-borne. Both durain and 
clarain are of variable composition, and the one 
may shade into the other though they are com- 
monly somewhat sharply separated. The clarain, 
however, with its dominating vitrinite constituent, 
tends to comparative uniformity of composition, 
while the durain may be far more varied. A rich 
content of spores, cuticles or resins may make the 
durain conspicuously rich in hydrogen; while a 
dominance of residuum, or a high content of frag- 
mented fusain, may have the opposite result. It 
is .the /variable' part of the coal. 

Rank of Coals 

From the geological point of view, the greatest 
contribution which is made by the microscope to 
the study of coal is, that it enables us to determine 
definitely whether the difference in quality of two 
coals can or camiot be attributed to original 

* Continued from p . 819 . 


difference of composition. If they can be seen to 
consist of entirely similar, plant , materials in ■ a 
similar state of preservation, then any considerable 
difference 'in quality must be attributed, to soine 
other factor. .'Conversely, we may . compare , the . 

. quality of coals , which are visibly composed of 
' different materials, and find'' what are the constant 
■ differences between them. The differences' due to 
plant ingredients and mode of origin define the 
type of coal ; those due to subsequent alteration 
denote the rank. 

Composition of Coal Components 

In common with most vegetable substaruies, 
coals consist mainly of < carbon, hydrogen and 
oxygen, and as the first step in the discussion of 
this problem we may inqiiiro how the proportions 
of these constituents var^" among the different 
plant materials which may be isolated from any 
single piece of coal. The vitrinite is of very uniform 
composition. The group of cu tides, spores and 
resins is notably high in hydrogen, but is not 
exceptional in the ratio of carbon and oxygen. 
Any fusain present will be very deficient in both 
hydrogen and oxygen. The chemical composition 
of the residuum needs further investigation ; the 
indications are that it is usually a little deficient 
in hydrogen and oxygen, but not to such an extent 
as in the case of fusain. The outstanding fact is 
that the different components vary strikingly in 
their hydrogen content (from about 3*5 per cent 
in fusain to 8*0 per cent in some spores), while 
only in the case of fusain is there any notable 
variation in the oxygen. 

Now, if we take a very large number of repre-,,'' 
sentative analyses of lignites and bituminous coals -, 
(but exclude for the moment anthracites, and 
cannels) we shall find the limits of variation of the 
chief constituents to be approximately as follows : 
hydrogen, 4*5-6*0 per cent ; carbon, 65-90 per 
cent ; oxygen (varying in ' almost exactly com- 
plementary proportion to the carbon), 30-5 per 
cent. We see clearly that the whole variation of 
hydrogen content is well within the range observed 
among the different plant constituents in a 
single piece of coal. , But the observed range 
' content in different coals is, on the 

contrary, many times greater than could be pro- 
duced by any known variations of the plant 
constitution. It is this difference of oxygen con- 
tent, in fact, which chiefly denotes the rank of the 
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coal, distinguishing the lignites, bituminous coals 
and anthracites.. 

A very significant feature of this variation in rank 
is the fact that it is continuous throughout its long 
range, and the significance of this continuity is em- 
phasised in an interesting way by the work of Prof. 
Bone and his colleagues, who have shown that the 
proportions of the different types of organic com- 
pounds present in the coal vary progressively 
throughout the series, . 

Significance of . Ranks 

The thesis towards which all my remarks have 
been preparatory is that the rank of a coal is the 
measure of the alteration in composition which the 
deposit has suffered in consequence of the rise of 
temperature and increase of pressure resulting 
from its burial in the crust. 

What do we know of the relation between the 
rank of coals and their distribution in the 
rocks.?. 

The fact which appears to me to establish most 
clearly that change of rank must be caused by 
some geological factors is its areal distribution. In 
every coalfield where substantial variation of rank 
has been noted and examined, the rank of any 
given seam is found to change progressively as it is 
followed across the field. If the variation be 
plotted on a map by means of lines representing 
volatile content, carbon content, or any suitable 
measure of rank, these lines are found to be 
arranged in an orderly pattern and — ^this is the 
important point — ^the same pattern is repeated by 
each seam within the area. Where ver the rank of 
one seam is increased, there also is that of the 
others. Whatever cause has affected one has 
affected all. 

Valuable light is shed on this matter by the 
detailed information concerning the composition 
of many of our own coal seams and their variation 
which is being accumulated by the National Fuel 
Survey. Many of the seams examined, particularly 
in Northumberland and Durham, show large 
changes in rank as they are followed across the 
coalfields. Some of the seams are notably ‘bright’ 
coals, with a relatively high hydrogen content; 
others contain a larger proportion of durain and 
(commonly) a lower percentage of hydrogen. A 
careful comparison of the analyses shows clearly 
that the seams which are high in hydrogen retain 
that peculiarity regardless of change in rank, while 
those which are low remain low. The chemical 
evidence supports that provided by the detailed 
examination of the physical peculiarities of the 
seams, and the cumulative evidence leaves no 
room for doubt that in these instances the change 
of rank is quite independent of the original con- 
stitution of the seams. 



The simplest and most familiar evidence of a 
relation between rank and geological conditions is 
Hilt’s law : that, in any single vertical section, the 
deeper seams are of higher rank than the upper 
seams. Apparent failure of the rule in some cases 
is doubtless due to the fact that original differences 
between seams may affect their present composition 
to a greater extent than small differences of depth. 
But when the differences of depth are substantial, 
exceptions are rare. 

The value of Hilt’s law lies, first, in the fact that 
it is unambiguous in its significance, and, secondly, 
in the fact that since we know something of the 
increments of temperature and pressure which cor- 
respond to given differences of depth, and can 
compare these with the changes of rank produced, 
it gives us the data necessary to reverse the process, 
and to consider the rank of coals as an indication 
of the temperatures and pressures to which they 
have been subjected. The temperature increments 
are clearly so small that most geologists have been 
inclined to attribute the effects mainly to pressure. 
It is impossible to discuss this matter within the 
limits of this address, so it must suffice merely to 
refer to the experimental work, which has shown 
how readily coal, even in its present condition, 
yields volatile products at very moderate tem- 
peratures, and to the fact that in the effects of 
igneous intrusions we have a series of beautiful 
natural experiments in the alteration of the rank of 
coals by heat alone. In some of these natural 
experiments the resultant effects on the coal appear 
to be in every respect analogous with the ordinary 
changes of rank ; in others they are obviously 
different. In the latter instances it is not difficult 
to see that the results are due to the rapid applica- 
tion of somewhat considerable increments of tem- 
perature, There appears to me to be quite good 
evidence to show, on the contrary, that in those 
cases, in which considerable changes of rank of the 
normal type have been produced, the total incre- 
ments of temperature have been quite small. 

If it be true that the rank of coals has been 
determined mainly by the depths to which they 
have been buried, then it is natural to look for 
some relation between the varying rank of any 
seam and its present depth below the surface, or to 
relate the variation to axes of folding. Much has 
been written on this subject, and completely con» 
tradictory conclusions reached. But this is to be 
expected. The coal can only indicate the maximum 
temperature or pressure to which it has been sub- 
jected, since change of rank is almost certainly an 
irreversible process ; decrease of temperature and 
pressure will not restore it to its former level. 
Now a little reflection will show that, after the 
completion of the coal-bearing series, the most 
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Some Geological Aspects of Recent Research on Coal" 

By Prof. H. G. A. Hickling 


Types of Coal" Aggregate; 

I N coal, as in otlier fragmental rocks, size is the 
great sorting factor. The dominating com- 
ponent, vitrinite, exists for the most part in frag- 
ments much larger than those of any other com- 
ponent except fusain. It follows that as the average 
size of the particles in any coal aggregate decreases, 
so the proportion of vitrinite usually becomes less, 
while that of spores, cuticles, resins, fragmented 
fusain and residuum becomes greater. This intro- 
duces an important element of order where there 
might have been almost complete chaos. 

Complete gradation from the brightest coals, con- 
sisting entirely of large fragments of vitrinised tissue 
—that is, of vitrain lenticles only— through every 
stage of decreasing particle size, decreasing vitrinite 
content and decreasing lustre, to the most finely 
granular dull aggregate is to he expected and is 
easily found. But in most seams there is a small 
proportion of bands (‘durain’) which are unmis- 
takably quite without lustre, and these are sharply 
separated from the ‘bright’ coal (‘clarain’ and 
Vitrain’), even though the lustre of the bright 
bands may vary widely. The distinction of the 
two types of aggregate clearly corresponds to 
some difference in the mode of accumulation. 

The really dull bands are usually (though not 
necessarily) characterised by a very much higher 
content of ash than the bright coal, and this 
excess always consists of a very fine clay which 
must have been water-borne. Both durain and 
clarain are of variable composition, and the one 
may shade into the other though they are com- 
monly somewhat sharply separated. The clarain, 
however, with its dominating vitrinite constituent, 
tends to comparative uniformity of composition, 
while the durain may be far more varied. A rich 
content of spores, cuticles or resins may make the 
durain conspicuously rich in hydrogen; while a 
dominance of residuum, or a high content of frag- 
mented fusain, may have the opposite result. It 
is, the, variable part of the coal. , 

Rank of Coals 

From the geological point of view, the greatest 
contribution which is made by the microscope to 
the study of coal is, that it enables us to determine 
definitely whether the difference in quality of two 
coals can or cannot be attributed to original 

Continued from p , 819. 


.difference of composition. If they can be seen to j 
consist of entirely similar plant materials in a 
similar state' of preservation, then. any conside.rabIe 
difference in quality must be attributed to some 
other factor. Conversely, we may compare the ^ 
quality of coals which are visibly, composed of 
different materials, and find what are the constant 
differences between, them. The, differences due to !’ 
plant ingredients and mode of origin define the ' 
type of coal ; those due to subsequent alteration 

denote the rank, 

. 

Composition of Coal Components' 

^ In common with most vegetable .s.ubstances, 
coals consist mainly of carbon, hydrogen and 
oxygen, and as the first step in the discussion of 
this problem we may inquire how the proportions 
of these constituents vary among the different 
plant materials which may be isolated from any 
single piece of coal. The vitrinite is of very uniform 
composition. The group of cuticles, spores and 
resins is notably high in hydrogen, but is not 
exceptional in the ratio of carbon and oxygen. 
Any fusain present will be very deficient in both 
hydrogen and oxygen. The chemical composition 
of the residuum needs further investigation; the 
indications are that it is usually a Ittle deficient 
in hydrogen and oxygen, but not to such an extent 
as in the case of fusain. The outstanding fact is 
that the different components vary strikingly in 
their hydrogen content (from about 3-5 per cent 
in fusain to 8*0 per cent in some spores), while 
only in the case of fusain is there any notable 
variation in the oxygen. 

Now, if we take a very large number of repre- 
sentative analyses of lignites and bituminous coals, 
(but exclude for the moment anthracites and, 
canneis) we shall find the limits of variation of the . 
chief constituents to be approximately as follows : 
hydrogen, 4*5-6 *0 per cent ; carbon, 65-90 per 
cent ; oxygen (varying in almost, exactly ' com- ... 
plementary proportion to the carbon), 30-5 per 
cent. We see clearly that the whole variation of 
hydrogen content is well within the range observed 
among the different plant constituents in a 
single piece of coal. But the observed range 
of oxygen content in different coals is, on the , 

■ contrary, many times greater than ; could be pTO- ' 
duced by any known variations of the plant 
constitution. It is this difference of oxygen con- 
tent, in fact, which chiefly denotes the rank of the 
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coal, distinguishing the lignites, bituminous coals 
and anthracites. 

A very significant feature of this variation in rank 
is the fact that it is throughout its long 

' range, and the significance of this continuity is em- 
phasised in an interesting way by the work of Prof, 
Bone and his colleagues, who have shown that the 
proportions of the different types of organic com- 
pounds present in the coal vary progressively 
throughout the series. : 

■ Significance of 'Ranks ' 

The thesis towards which all my remarks have 
been preparatory is that the rank of a coal is the 
measure of the alteration in composition which the 
deposit has suffered in consequence of the rise of 
temperature and increase of pressure resulting 
from its burial in the crust. 

What do we know of the relation between the 
rank of coals and their distribution in the 
rocks, ? , 

The fact which appears to me to establish most 
clearly that change of rank must be caused by 
some geological factors is its areal distribution. In 
every coalfield where substantial variation of rank 
has been noted and examined, the rank of any 
given seam is found to change progressively as it is 
followed across the field. If the variation be 
plotted on a map by means of lines representing 
volatile content, carbon content, or any suitable 
measure of rank, these lines are found to be 
arranged in an orderly pattern and — ^this is the 
important point — ^the same pattern is repeated by 
each seam within the area. Wherever the rank of 
one seam is increased, there also is that of the 
others. Whatever cause has affected one has 
affected all. 

Valuable light is shed on this matter by the 
detailed information concerning the composition 
of many of our own coal seams and their variation 
which is being accumulated by the National Fuel 
Survey . Many of the seams examined, particularly 
in Northumberland and Durham, show large 
changes in rank as they are followed across the 
coalfields. Some of the seams are notably ‘bright’ 
coals, with a relatively high hydrogen content; 
others contain a larger proportion of durain and 
(commonly) a lower percentage of hydrogen. A 
careful comparison of the analyses shows clearly 
that the seams which are high in hydrogen retain 
that peculiarity regardless of change in rank, while 
those which are low remain low. The chemical 
evidence supports that provided by the detailed 
examination of the physical peculiarities of the 
seams, and the cumulative evidence leaves no 
room for doubt that in these instances the change 
of rank is quite independent of the origmal con- 
stitution of the seams. 


: •' ' f w h J' I 


Hilt's Law ' "'f. 

The simplest and most familiar evidence of a 
relation between rank and geological conditions is 
Hilt’s law : that, in any single vertical section, the 
deeper seams are of higher rank than the upper 
seams. Apparent failure of the rule in some cases 
is doubtless due to the fact that original differences 
between seams may affect their present composition 
to a greater extent than small differences of depth. 
But when the differences of depth are substantial, 
exceptions are rare. 

The value of Hilt’s law lies, first, in the fact that 
it is unambiguous in its significance, and, secondly, 
in the fact that since we know something of the 
increments of temperature and pressure which cor- 
respond to given differences of depth, and can 
compare these with the changes of rank produced, 
it gives us the data necessary to reverse the process, 
and to consider the rank of coals as an indication 
of the temperatures and pressures to which they 
have been subjected. The temperature increments 
are clearly so small that most geologists have been 
inclined to attribute the effects mainly to pressure. 
It is impossible to discuss this matter within the 
limits of this address, so it must suffice merely to 
refer to the experimental work, which has shown 
how readily coal, even in its present condition, 
yields volatile products at very moderate tem- 
peratures, and to the fact that in the effects of 
igneous intrusions we have a series of beautiful 
natural experiments in the alteration of the rank of 
coals by heat alone. In some of these natural 
experiments the resultant effects on the coal appear 
to be in every respect analogous with the ordinary 
changes of rank ; in others they are obviously 
different. In the latter instances it is not difficult 
to see that the results are due to the rapid applica- 
tion of somewhat considerable increments of tem- 
perature. There appears to me to be quite good 
evidence to show, on the contrary, that in those 
cases, in which considerable changes of rank of the 
normal type have been produced, the total incre- 
ments of temperature have been quite small. 

If it be true that the rank of coals has been 
determined mainly by the depths to which they 
have been buried, then it is natural to look for 
some relation between the varying rank of any 
seam and its present depth below the surface, or to 
relate the variation to axes of folding. Much has 
been written on this subject, and completely con« 
tradictory conclusions reached. But this is to be 
expected. The coal can only mdicate the maximum 
temperature or pressure to which it has been sub- 
jected, since change of rank is almost certainly an 
irreversible process ; decrease of temperature and 
pressure will not restore it to its former level. 
Now a little reflection will show that, after the 
completion of the coal-bearing series, the most 
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general result of subsequent folding will be eleva- principle remains. At any given place, both tern- : : 
tion .and denudation, leading to a decrease rather perature and pressure must always have increased 

than' an increase'' of load,'- so far as this -is true,'' downwards— apart, ^ of course, from the iiifliienee 
the folding will not he reflected by any variation of igneous intrusions. ^ So, while the iiiter- 
of rank ; while, on the contrary, any circumstance pretation of the lateral \ aiicit-ioii o,f laiik is involved 
which does lead to 'a further increment of tern-' in many complicating factors, Hitts law remains 
perature will leave its mark. Later burial of the as a simple and significant sign. Hveii in this case 
whole' series below, an imoomformable cover may the significance is liable to. be obscured by the 
lead to a change of rank in, the deeper parts of the variation of the original coal ^ substance of ^ the 
seams, while leaving the upper- portions untouched, different seams ; but the t'ee.hnic|iie of the niicro- 
The time factor, moreover, can by no means be scopic study of coal has now reached the point at 
left out of account. Geo-isotherms creep with which, I believe, the effect of this factor can be 
exceeding slowness, even in terms of the rate of almost completely assessed and eliminated. If this 
sedimentation and denudation. The duration of be so, then we are in a position to use coal as a 
burial as well as its depth is therefore material, geological thermometer — or, perhaps, combined 
In fact, the whole sequence of events which have thermometer and barometer — and we may set 
determined the maximum temperature and pres- about calibrating it by means of a thorough study 
sure reached at any point must have been much of Hilt’s law and of the effects of igneous intru- 
too complicated to be readily decipherable from sions. But we must never forget that the thermo- 
the present disposition of the rocks. meter has one peculiarity — it is a maximum 

In all these complications, however, one cardinal thermometer only. 


0 bituary 


Prof* Sylvain L^vi 

T he death is reported from Paris of Prof. Sylvain 
L6vi, Prance’s most distinguished orientalist, 
which took place suddenly on October 30, at the 
age of seventy -two years. 

Sylvain Levi was born in Paris on March 28, 1863. 
From an early ago he apj^lied himself to the study 
of oriental languages, especially those of China and 
Tibet, and in 1886 he was appointed a lecturer in the 
Ecole des Hautes Etudes. He was a special lecturer 
in Sanskrit in the Faculty of Letters of the "University 
of Paris from 1889 until 1894, when he was appointed 
to a chair in the Colfege de France. At the time of 
his death, he was president of the Societd Asiatique 
and of the section of religious studies in the Ecole 
des Hautes Etudes. Among other honours he was 
an officer of the Legion d’Honneur and an Hon. Litt.D. 
of the University of Calcutta. 

Levi had travelled frequently and far in the East 
to further his researches, applying himself deeply to 
tlie study of epigraphy, manuscripts and art, notably 
in China, Tonkin, India and Kepal, spending three 
years in the last-riamed country. On several occasions 
lie held temporary appointments in Asia, at one time 
being a tutor .in Sir Rabindranath Tagore’s school 
at Santiniketan at Bolpur, Bengal, and later in 
charge of the Franco -Japanese Institute at Tokyo. 

Although Levi’s approach to oriental studies had 
been through linguistics, his outlook and interests 
wore rawer bounded by the limitations of the philo- 
logist or the purely literary scholar. His wide know- 
ledge of eastern iconography, his sympathetic under- 


standing of Eastern art, and liis |)rofound study of 
Buddliism, ga,v 0 him an insight into the strength as 
well as the weaknesses of Indian culture, tradition 
and character, such as have been possessed by few 
European scholars. It was this quality, perhaps, 
more than any other, that gave L6vi his position of 
authority and influence among British orientalists, 
to whom, indeed, he was perhaps more closely akin 
than to the members of the German school of 
orientalists of his day. He was continuously in close 
touch wflth the Royal Asiatic Society and tlie India 
Society ; and it is said that it was largelj^ owflng to 
his advice and his evidence before the committee, 
of which Lord Reay was chairman, tliat the School 
of Oriental Studies of the University of London vras 
foimded. 

Among Levi’s more important works, apart from 
a large number of valiiable contributions to the 
journal of the Socidte Asiatique and other specialist 
publications, are a study of the Indian theatre (1900), 
monographs on Nepal (1905-8), “Biiddhachariya”, 
an epic life of the Buddha by Asbaghosha, a dictionary 
of Buddhism from Chinese and Japanese sources, and 
two books on India, which appeared in 1925. 


We regret to announce the following deaths : 

Prof. Jakob Schetelig, professor of mineralogy and 
geology in the University of Oslo. 

Dr. Eugene W. Shaw, chief geologist of the Iracj[ 
Petroleum Co., formerly of the U.S. Geological 
Survey, on October 7, aged fifty-four years. 
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News a n d V i e w s 


Expioitation of Science in Company Promotion 

Gonsidebable interest has been aroused in 
financial circles by a circular letter issued by the 
Chancellor of the Exchequer prior to the General 
Election to the clearing banks, issuing houses, and 
the various stock exchanges, relative to securing 
scientific and technical advice as to the value of 
processes which form the subject matter of new 
company prospectuses. The interest, probably, would 
have found wider expression, but for the turmoil of the 
elections. The text of the letter itself is as follows : 

“The Chancellor of the Exchequer has been giving 
some thought to the question whether he could aid 
in strengthening existing means for cheeking the 
flotation of companies designed to exploit processes 
based on a scientific foundation which is intrinsically 
dubious Or even unsound. 

“Mr. Chamberlain is, of course, aware that when 
new projects are brought to the notice of Banlcs, 
Issuing Houses and Brokers they scrutinise them with 
great cai’e before associating themselves with them. 
Nor does he fail to I'ecognise the many contacts which 
exist to-day between industry and science. 

“On the other hand, it would, no doubt, be gener- 
ally recognised that within recent times a number of 
prospectuses have been issued containing claims for 
the scientific value of particular methods or sub- 
stances which would not have been endorsed by the 
best scientific authority. 

“Mr. Chamberlain has ascertained that the three 
research organisations of the Government (the Depart- 
ment of Scientific and Industrial Research, the 
Medical Research Council, and the Agricultural Re- 
search Council) would be willing, if asked to do so 
in any particular case, to suggest the names of 
scientists of the highest standing who could be invited 
by Banks, Issuing Houses or Brokers to furnish them 
with reports on the scientific merits of the methods or 
substances for the development of which it rnight 
be proposed to make a public issue, 

“Any request of the kind above mentioned can 
be addressed to the Secretaries of the three Govern- 
ment Research organisations named above.” 

Safeguarding Interests of Investors 

The motive underlying the Chancellor’s circular 
letter is excellent, indicating, as it does, a sense of 
governmental responsibility for the safeguarding of 
the interests of the investing public. The method 
suggested is plausibly sound ; but several aspects 
require to be considered. It is understood that if a 
request were made for advice to any of the three 
organisations mentioned, they would first consult 
with the particular learned institution whoso field 
of activity was involved. Nevertheless, such a 
practice is calculated to occasion uneasiness to 
practising consultants in the fields of science and 
technology. The safeguard suggested by the Chan- 
cellor would not confer on an investor who had lost 
money the right to prosecute either of the Depart- 


ments concerned ; and altogether it is rather a heavy | 

responsibility to be shouldered by any Government i 

department if it is to be effective. Consultants have | 

suffered from the depression of recent years, and it i 

would not be in the public interest if regulations 

were to be made limiting the prospects of the considt- 

ing field in science and technology. Just recently 

the question of scientific and technical advice has 

been exercising those connected with the mining 

industry in South Africa ; and a suggestion has been 

made that the Companies Acts should be so amended 

as to make it illegal for a mining company to be 

formed unless its board includes a scientific expert J’ 

or technician of independent status. Provided that 

the experts so appointed are actually independent, 

there is a good deal to be said for such a suggestion ; 

but it would probably prove necessary to make such 

experts personally and financially responsible for 

their advice. * 

Prof, Henry Balfour and the Pitt- Rivers Museum, Oxford 
In conferring the title of ‘professor’ on Dr. Henry 
Balfour, curator of the Pitt -Rivers Museum since 
1891, the University of Oxford has elected to honour: 
one of her sons whose lifelong devotion to an idea, 
pursued with characteristic self-effacement and sanity 
of outlook, has built up from its modest beginnings 
an institution of world -wide repute and of unique 
standing among ethnographical collections. In the 
Pitt-Rivers Museum and in his many writings on 
technology in cultural development, Prof. Balfour | 

has applied and extended the principle of evolution 
in material culture formulated by General Pitt- 
Rivers, whose collections provided the nucleus of 
the Museum, in such a manner that it has become 
one of the most powerful instruments of research in 
the hands of the student of artistic and technical 
achievement, as well as of the movements and con- 
tacts of peoples in the history of civilisation in the 
broadest sense. Sine© the death of Sir Edward ^ ^ ^ ^ 

Tylor in 19 17-— indeed from the time he relinquished 
his office in 1909— the chair of anthropology in the 
University of Oxford, for purely domestic reasons, 
has been vacant. The organisation of separate 
studies in the subject, which has obtained in the 
interval, no doubt has not been without its advan- 
tages, academic and other. Though anthropologists 
may entertain some feeling of regret that this group 
of studies at Oxford is still without its professor, 
they will admit that this circumstance enhances the 
signal character of the honour now conferred on the 
technological studios associated with the Pitt-Rivers 
Museum and of the personal tribute to its curator. 

Presentation of the Petrie Medal to the Abbe H* Breuil 
In the .proceedings of Foundation Day of the 
University of London on November 21, over which 
the Chancellor, Major-General the Earl of Athlono, 
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presided, the premier honours were accorded to the 
Abbe H. Breiiil, who was present to receive the 
Petrie Medal awarded him in recognition of his 
services to archseoiogy. The study of the origin and 
growth of civilisation from its earliest bogiimings 
down to historic times is fortunate at the present 
day in having in its service a number of brilliant 
exponents in practice and in theory of archaeological 
methods of investigation, whose authority receives 
world-wide recognition. Among these, the Abbd 
Breuil is a commanding figure. Por a generation he 
has stood in the front rank of French archaeologists. 
His investigations in the caves and occupation sites 
of palaeolithic man in France, Spain and North 
Africa have added a mass of facts to the sum total of 
our knowledge of the history of man’s early develop- 
ment, while his personal examination of all the more 
important archaeological sites, and the archaeological 
and palaeontological material derived from them, 
throughout the world has given breadth and vision 
to that innate aptitude for the analysis of evidence 
and the logical classification of scientific data, which 
has won acceptance of his verdict in all questions 
relating to prehistoric archaeology as a final court of 
appeal. The ovation given the Abb6 Breuil at the 
close of the more formal proceedings of the assembly 
on Foundation Day was no more than an endorse- 
ment of an award, which in the fullest sens© of the 
term was deserved. 

Rudolph Fittig (1835-1910) 

The centenary of the birth of Rudolph Fittig, 
who made important contributions to the develop- 
ment of organic chemistry, falls on December 6. 
His early scientific work was carried out at Gottingen 
where he was assistant to Wohler, and became 
Privatdocent in 1860 and professor in 1866. Whilst 
at Gottingen, Fittig was the late Sir William Ram- 
say’s tutor (1871). From 1876 until his death, he 
was professor of organic chemistry at Strassburg. 
He is best remembered for his synthesis of the higher 
hydrocarbons, particularly the benzene homologues, 
by the action of sodium upon alkyl or aryl halides 
or on mixtures of both. It is not so generally realised 
that Fittig also studied the action of sodium on 
aldehyde and other series of organic compounds and 
carried out extensive researches on unsaturated 
acids. In the course of this work he prepared a 
number of sets of isomeric (active and inactive) acids 
and showed their relationships. He suggested a 
'ketone’ formula for benzoquinone in 1873 and this 
was afterwards adopted under the title of ‘quino- 
noid straoture’ for this type of compound. 

Johann Faulhaber (1580-1635) 

Among the victims of the plague which ravaged 
Central Europe during the middle years of the Thirty 
Years’ War was Johann Faulhaber. The exact date 
of his death, which occurred at Dim in 1635, is 
unknown. Like Schiekard (see Nattoe of October 19, 
p. 636), Faulhaber was a mathematician of distinc- 
tion. He dabbled in alchemy, aimoxmcing in 1621 
that he would produce from one measure of gold two 


measures of the same metal of the finest quality. In 
spite of this unsubstantiated claim, he enjoyed a. 
wide reputation as an .able mathematician and as a 
constructor of ramparts and fortifications. , He, was 
visited in 1620 by Descartes, .who was then serving.' 

■ in the French army in ' Gemiany. 

A New Blue Pigment 

The introduction of a new insoluble . bine: pigment 
.by Imperial Chemical Industries, , Ltd., is .o,f much 
more than' passing interest. ■. Monastral Fast Blue BS 
has none of the various drawbacks of the long-known 
Prussian blue and ultramarine or the more recently 
discovered blue lakes derived from coal tar colours, 
■and will 'inevitably' replace them in .paints, dis'- 
.tempers, varnishes, . enamels, in textile, printing aaid 
in the pigmentation of rubber, plastics and cements. 
As it is a very close approximation to a true 'minus 
red’, the new pigment allows much brighter greens 
and purples to be obtained by admixture. The 
remarkable stability and inertimss of the pigment are 
manifest in its exceptional fastness to light, heat, 
acid or alkali, and its complete insolubility in water, 
oil, spirit and nitrocellulose solvents. This new 
pigment belongs to a class of coloured substances to 
which the name ‘phthalooyanine’ was applied by 
Linstead, who first made clear their chemical nature 
(1934). The first phthaiocyanine was obtained 
fortuitously as a by-product during the production 
of phthalimide at the Grangemouth Works of Scottish 
Dyes in 1928. It was a compound containing iron 
united with four molecules of phthalonitrile. Monas- 
tral Fast Blue BS is the corresponding copper 
derivative. Structurally, it is an aggregation of four 
^oindole units linked in a IB-membered ring of 
alternate carbon and nitrogen atoms around a 
central copper atom. The metal is held by two 
covalent and two co-ordinate bonds to four nitrogen 
atoms. The phthalocyanines are closely related to 
the porphyrins, which form the basis of some 
naturally-occurring colouring matters such as chloro- 
phyll. Apart, therefore, from the value of the 
pigment in the arts, its chemical nature confers upon 
it a considerable scientific interest. 

Darwiniana for Down House 

The British Association has recently received from 
Prof. Van Dyck a holograph letter of Charles 
Darwin’s which must be one of the last fi*om his 
pen, sine© it is dated April 2, 1882, only seventeen 
days before his death. The letter typifies the care 
and courtesy with which Darwin considered work 
sent to him by fellow-inquirers. He tells the young 
Dr. Van Dyck that “After much deliberation I have 
thought it best to send your very interesting paper 
to the Zoological Society in hope that it will be 
published in the Journal”, He has preferred this 
journal 'to Nature,' which “has a -wider circulation 
but is ephemeral”. The journal, how^ever, is “much 
addicted to more systematic work”, so that if the 
paper be rejected by the Society it is to be offered 
to Nature, as “I am very anxious that it should be 
published and perused”. The Association has also 
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received from, the Director of the Victoria and 
Albert Museum, with the generous consent of: the 
Board of Education, a taH silk hat and a soft straw 
hat which were Darwin’s : as a matter of history, 
the size is^ 7J, possibly smaller than might have been 
supposed. Both the letter and the hats are now on 
exhibition at Down House. 

Commemoration of Robert ■ Hooke at Oxford 
; A REPRESENTATIVE Oxford gathering met in the 
Divinity School on November 20 to do honour to 
the memory of Robert Hooke of Christ Church, who 
was born three hundred years ago. Dr. R. T. Gunther, 
reader in the history of science, presided. The 
Warden of New' College gave an address on the 
earliest, ‘Oxford ' Movement’, that resulted in the 
formation of the Royal Society and, in particular, 
on the manifold activities' in science and art of Hooke 
and Christopher Wren in London during the reign 
of Charles II. He pointed out why it was that the 
former, despite his many qualities, missed supreme 
greatness. Dr. Gunther spoke of Hooke’s discoveries 
in mechanics, optics, biology and astronomy,, and of 
his great inventive genius generally. Dr. Russell said 
what could be said of the work done in relating com- 
bustion and respiration to the. gas afterwards named 
oxygen. Accoxmts were read of Hooke’s activities 
in geology and other subjects. The Dean of Christ 
Church recalled in a witty speech some of the admir- 
able qualities which Hooke showed as a man. He 
afterwards opened an exhibition devoted to Hooke’s 
work, arranged by Dr. Gunther in one of the rooms 
of the Old Ashmolean Building. This contained early 
editions of the “Micrographia” including the beautiful 
original plates, books owned and annotated by 
Hooke, modern books about him, models of his 
microscope, of his mechanical inventions and of the 
apparatus he used in demonstrations. Particularly 
interesting was a photograph of the first foraminifer 
figured and described by Hooke in 1661. There was 
a nice collection of drawings and photographs of the 
buildings that Hook© had designed, . Prof. E. Soddy 
had had prepared many models to illustrate different 
modern applications of Hooke’s Joint. He demon- 
.strated their working to the visitors, and spoke of 
the applications of the joint made more than sixty 
years ago by Franz Reuleaux. 

T. Huxley as Anthropologist 

Sir Grafton Elliot -Smith made an ©specially 
happy choice of subject for his Huxley Memorial 
Lecture to the Royal Anthropological Institute on 
November 26, when he spoke on “The Place of 
Thomas Henry Huxley in Anthropology” — -a topic 
which, as he pointed out, has been neglected, curiously 
enough, in the many lectures delivered previously 
in memory of Huxley. Yet Huxley was not only 
mainly responsible for the amalgamation of the two 
rival societies concerned with anthropological studies, 
which led to the foundation ■ of the Anthropological 
Institute in 1871, but he was also the real founder 
of the scientific study of man in Great Britain.. By # 
Ms insistence on the biological point of view in the 


study of man, he effectually disposed of the loose 
and facile argument on so-called evolutionary lines, 
which paraded in the ’sixties of the last century as 
scientific theory. In emphasising man’s place in 
Nature, . he provided the science of human biology 
with its chief instrument, the means of interpreting 
and applying to mankind the knowledge acquired by 
the investigation of man’s nearest kindred and 
merging it in biology as a whole. In recalling the 
controversy, now almost forgotten, over the ‘Hippo- 
campus’, in which Sir Richard Owen figured, Sir 
Grafton rightly stressed the importance of Huxley’s 
identification and pioneer work on the calcarine region 
which made possible the definition of the characters 
that conferred its .unique qualities on the human 
brain. Incidentally, ho' revealed that Huxley’s work 
on this subject was the starting point of his own. 
investigations- of the brain and the comparative 
study of the development of its functions, especially 
in connexion with the acquisition of stereoscopic 
vision and its consequences for human evolution. 

New Foreign Members and Correspondents of ' the 

Geological Society of London - 

At the meeting of the Geological Society of London 
on November 20, Prof. C. P. Berkey and Prof. P. D. 
Quensei were elected foreign members, and Prof. 
E. Broili and Dr. E. P. de Oliveira foreign corre- 
spondents, of the Society. Prof. Charles P. Berkey, 
of Columbia University, is well known to geologists 
in Great Britain as the secretary of the Geological 
Society of America, a position he has held since 1922. 
His publications cover a wide field, but in recent 
years have been principally devoted to the geology 
of Mongolia, and have appeared as the reports of 
the Central Asiatic Expeditions of the American 
Museum of Natural History. Prof. Percy Quensei, 
of the University of Stockholm, has on several 
occasions lectured in Great Britain. His researches 
have been devoted principally to the elucidation of 
the problems of the petrology and structural features 
of the older rocks of Sweden ; but ho has also pub- 
lished papers on the geology and petrology of 
Patagonia. Prof. Ferdinand Broili, of the University 
of Munich, is noted for his studies on the fossil 
reptiles and Stegocephalians, and has also published 
papers on the Permian brachiopods and the Devonian 
trilobites. Dr, Euzebio Paulo de Oliveira is the' 
director of the Service Geologico e Mineraiogieo do 
Brasil. His published works have- been principally 
descriptive of the mineral resources of Brazil, 

Air Transport Exhibition at the Science Museum 

An exhibition- portraying the organisation and ' 
operation of the air services over Empire ■ air-routes 
will be opened at the Science Museum, South 
Kensington, by the Secretary of State for Air on 
December 5, and will be on wiew to the public from 
December 6 until January 31. The exhibition, which 
is being organised and staged by Imperial Airways 
Ltd., is popular in character, both in scope and 
treatment, and will illustrate the development of air 
communications within the Empire by means of 
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models, charts, maps and photographs. It will 
include models of ©very type of air liner which has 
been owned by the Company since its inception, and 
sectional models of the new “Empire’’ flying-boat, the 
new Armstrong-Whitworth 4-©ngined land machine 
(A*W. 27) and the Short-Mayo “composite” marine 
aircraft, now under construction. The latter is of 
special interest as an entirely new project designed to 
meet the requirements of trans -Atlantic services. A 
part of the exhibition will bo devoted to the design of 
air ports, and will include a large model of a modern 
combined land and air port, and dioramas of three 
famous Empire air ports. There will also be working 
models showing the part which wireless plays in the 
control of aircraft when flying in fog or above cloud. 
There will be sections devoted to the building of a 
flying -boat and a land machine and to aero engines. 
Operable models of a wind tunnel and a tank will 
enable the visitor to gain some idea of the part 
which flies© instruments play in the design of air 
liners. The exhibition should prove of considerable 
educational interest at the present time, and will 
serve to show the remarkable developments which 
have taken place in air transport during recent 
years; by way of comparison, the earlier historical 
development in aviation can be seen in the usual 
gallery of the National Aeronautical Collections in 
the Museum, 

Alchemy and Music 

The audience for the Friday evening discourse 
delivered at the Royal Institution on November 22 
had a double treat, for after listening to Prof. John 
Read’s address entitled “A Musical Alchemist”, some 
recently transcribed music by Count Michael Maier 
(1618) was sung by stxident members of the St. 
Andrews University Choir under the direction of Mr. 
F. H. Sawyer, lectxirer in music in the University. 
Certain alchemical works published at or near Frank- 
fort during the seventeenth century, largely under 
the name of Michael Maier, are rich in allegorical 
illuvstrations, which Prof. Read terms, for conveni- 
ence, ‘the Frankfort emblems’. The publishing 
firm of Lucas Jennis of Frankfort took a prominent 
part in issuing Maier’s works. His emblems are often 
provided with a Latin epigram, together with a 
cr;^ptic title and a discourse in the same language. 
“Atalanta Fugiens”, or “Atalanta Fleeing”, pub- 
lished by Maier at Oppenheim in 1618, contains fifty 
such epigrams, written in elegiac couplets and set 
to music by the versatile .author. Maier’s so-called 
Tiiguos’ are in reality rounds, or canons, for three 
xTjiccs. At the end of Prof. Read’s discourse, Mr. F. H, 
Wawyer, wflio has made a close study of this interesting 
aleli(‘.micai music, explained its construction and char- 
actejistics, after which examples were sung. It is to 
1'>o presumed that these ‘incantations’ were intended 
to bo sung at critical moments during the decoction 
of the Phiiosophor’s Stone, such operations being 
directed also by prayer and astrological influences. 
To what extent Maier, or other alchemists, 
endeavoured to influence thoir laboratory operations 
by moans of music is not clear. However, in view 
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of the alchemical belief in the beneficent influence' 
of music, it, is likely, that the proeesse.s of the ‘Great 
Work’ were sometimes perfomied to the accompani- 
ment of musical chants or incantations. 

Dangerous Reflexes of Car Drivers 

“How Cars go out of Cont.roi,: an Analysis of tlie 
Driver’s Reflexes” is the title, of a paper by Dr. 
Yandell. Henderson, professor.. of applied .physiology 
in Yale University, read before the ,Nat.iottal Academy 
of Sciences, Wash,mgton, on November 18. , He 
attributes this situation to the ‘s6,l.f -righting’ reaction 
which is instinctively and irimistibly excited by any/ 
sudden severe disturbance of equilibrium. The . seif, 
righting reaction is proverbial in the cat : no matter ^ 
how the cat is dropped, it lands always on its feet. 
Into this neuro -muscular complex in man enters 
the ‘extensor thrust’ reflex, of the lower ' .limbs, 
owing to which a motor-car driver, often quite 
unawaredly, presses the accelerator ' .pedal hard 
down, and continues to do, thus sending the car 
completelj^ ‘out of controF. Prof. Henderson 
realises that we cannot c])ango the nature of so 
primitive a danger -response. His remedy consists 
in placing a pedal for the loft foot “so low as scarcely 
to rise above the floor, but wide ©nougli so tliat 
extension of the leg will always bring the foot to 
bear on it”. The extensor thrust reflex involves both 
feet. The left pedal will be so coiuu‘.eted that heuA'v 
pressure on it will eitheav countera<?t the action ef 
the right foot and so close the throttlf^ or will <ii]‘(H*.tly 
shut down the carburetter. From statistical studios, 
Prof. Henderson beliox'-es that at least ten per cent 
of fatal car accidents are attributable to the car being 
‘out of control’ through the ‘extensor thrust’ of the 
driver’s legs. 

Rectifiers used on the London Underground Railways 

When an alternating current arc is establislied in 
a vacuum tube betw^een a mercury and an iron or 
graphite electrode, the current only passes during 
half the time, namely, when the mercury pool is 
the negative electrode. The alternating current is 
thus converted into a pulsating direct current, the 
tube (rectifier) thus acting as a valve allowing tfie 
current to flow in on© direction and not in otiuu'. 
In a paper on the steel tank rectifiers operating on 
the underground railways of the London Passengia' 
Transport Board, read by A. L.. Lxinii, to the Institu- 
tion of Electrical Engineers on November 7, a 
description of the rectifier substations is given and 
also much useful information of the wmrkiiig of these 
rectifiers for traction purposes. When the electric 
railways first started, they were supplied by three 
phase A. c. from the Lots Road generating station, 
the current being converted into direct current by 
means of rotary converters before reaching the trains. 
These machines were virtually a.c. motors on one 
side and b.c. dynamos on the other. For nimiing 
machines, rotary converters are comparatively quiet, 
and there is little vibration ; but in these respects 
the rectifier is much superior. The substation build- 
ings for operating the traction system of the London 
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Undergroimd are in very densely populated districts, 
and so the light weight and freedom from vibration 
of the rectifiers enable appreciable economies to be 
effected on the building costs. Mr. Lima looks for- 
ward to the time when the continued development 
of the railway area may lead to the changing-over 
of a number of existing substations to new supply* 
networks, probably involving a change of frequency. 
With the present system of rectifiers this would offer 
no difficuity. : 

Second-hand Electrical Plant 

The policy of the Central Electricity Board in 
closing down obsolescent electricity supply stations 
has had the effect of crowding the machinery and 
equipment market with plant at very low prices. In 
his presidential address to the Midland Centre of the 
Institution of Electrical Engineers, Colonel H. C. 
Fraser said that this plant is being bought by in- 
dustrial users, and that this is detrimental to the 
supply industry. The user having very small capital 
charges is placed in a strong position to compete 
with the public supply. The recent sales of electrical 
plant and fittings from ocean liners, such as the 
Mauretania and the Olympic, have also decreased to 
a certain extent the capital charges of the purchasers. 
On the other hand, mill owners and others are very 
reluctant to dispose of existing moderately efficient 
plant at scrap values. The question is one of 
economics. When the user has capital at his dis- 
posal, he can estimate the cost of the renovation of 
plant and the increase in profits that will probably 
ensue ; and if satisfied, he should not delay the 
change-over too long. We think that the gain to the 
community effected by scrapping plant at the proper 
economical time far more than counterbalances the 
loss to manufacturers due to the consequent 
diminished demand for machines and equipment. 

Antarctic Discoveries 

Some of the more important discoveries made by 
Admiral R. B. Byrd’s American Antarctic Expedition 
of 1934-35 are indicated in sketch maps accompany- 
ing an article by xAdmiral Byrd in the National 
Geographic Magazine of October. There seems now 
to be no probability of a sea-strait joining the Ross 
and Weddell Seas, a suggestion made some years ago 
on slender evidence. It appears that Marie Byrd 
Land, which lies south-east of King Edward Land, 
extends in a plateau of over a thousand feet, called 
the Rockefeller Plateau, to the base of the Queen 
Maud Range, which has been extended another two 
hundred miles eastward. At the south-eastern end 
of the Ross Sea a gulf extends into this plateau to 
about long. 140° W. Another discovery is that the 
Edsel Ford ranges which lie east of the Alexandra 
Mountains of King Edward Land extend east and 
west, and suggest possible extensions of the Andean 
foldings of Graham Land. A third striking discovery, 
made by sonic soundings, is that much of the Ross 
Ice Barrier is aground and not afloat. South of the 
Bay of Whales, Admiral Byrd has tentatively marked 
an area of the Barrier extending between lat. 78° 40' S. 
and 80° 20' S. and long. 160° W. and 164° W. as 


Roosevelt Island. This he believes to be underlaid 
by land. Several altitudes in this area are well above 
the general level of the Barrier. 

Science and Social Needs 

In his Halley Stewart Trust Lecture delivered in 
the Memorial Hall, Farringdon Street, London, on 
November 21, Prof. Julian Htixley discussed ^'Science 
and Social Needs”. The academic view of science 
is that it is “pure”— a disinterested explorer of the 
unlmown^ and thus an accumulator of organised 
Imowledge. Opposed to this is the view that science 
is essentially practical, showering upon humanity 
gifts in the shape of inventions and technical improve- 
ments. A third view is that science, far from being 
beneficent, is actually an evil genius. Of course, the 
application of scientific methods in the mechanisation 
of industry may result in unemployment. But the 
blame does not lie with the scientific worker, but 
rather with the joresent economic system. Science 
is actually a tool, and is therefor© ethically neutral. 
The tempo of scientific discovery may be too fast for 
modern society ,* but that is a matter for practical 
adjustment, not for moral condemnation. Th© true 
fact is that science embodies both the first and second 
views, in that it is both knowledge and control, pur© 
and applied. Progress may flow either from theory 
to practice or vie© versa. 

Science is a function of society, infiuencing the 
social system and being,, influenced by it in return. 
To-day it is often frustrated- — actual disco veiies 
affeady made are not applied. In fact, science is 
prosecuted and applied much more from the angle 
of the producer and the State than from that of 
the consumer or the individual citizen. Research 
where an immediate profit can be discerned obtains 
far greater financial support than long-range research 
where the advantage is indirect. Prejudice too me^y 
often interfere with the use of scientific methods of 
analysis. This applies especially to social science, 
education, etc. Social forces could be scientifically 
analysed and controlled, and social machinery 
scientifically designed and planned in the same way 
as has been done for natural forces and industrial 
machinery. In order to prevent the present piece- 
meal or lop-sided development of science, we need 
a new discipline— the scientific study of science itself, 
in its capacity as a social function. 

Journal of the Institution of Civil Engineers 

With the opening of the 1935-36 session, there 
appears th© new Journal of the Institution of Civil 
Engineers — an occasion which marks another stage 
in the development of the Institution’s publications, 
and should increase the facilities for “the acquire- 
ments of knowledge in engineering”, laid down by 
the founders as one of its objects. Portraits of the 
first president, Thomas Telford (1820-34), and of 
Mr. John D. Watson, who now occupies this office, 
appear in the first number, which opens with a fore- 
word by Mr. Watson and an interesting account of 
the origin and progress of the Institution. Then 
follows the presidential address for the current 
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session, which dealt with the problems of water- 
supply, sewerage and sewage disposal during the last 
fifty years. Whilst maintaining conthmity with 
previous publications, it is intended that the Journal 
shall enable the eaiiier publication of papers and the 
wide dissemination of the reports of the Research 
Committee and its sub-committees, one of the 
important activities of the Institution. Eight 
numbers of the Journal will appear each year, six in 
the session and two in recess. In the form in which 
the first number appears, the e/owTiuZ is assured of a 
favourable reception from all who are interested in 
the wwk of the Institution. 

The present issue of the Journal contains details 
of the work of the Research Committee, four papers 
published by the Institution and a special lecture on 
“Surveying from Air Photographs” by Brevet-Major 
Martin Hotine, R.E, Among these, the most im- 
portant contributions are Mr. E. H. Bateman’s paper 
on “The Open Frame Girder” and J. P. R. JST. 
Stroyor’s on “Earth-Pressure on Flexible Walls”. 
The former is an extended analysis, by the strain 
energy method, of xmiform and non-imiform girders, 
and tables and diagrams are given to show the effech 
of variation in the stiffness -ratio, from which the effect 
of variation in the number of panels can be inferred. 
Mr. Stroyer’s paper records the nature and results of 
an investigation by means of special apparatus on 
the pressures produced by several materials on wall 
panels flexing between supports, and sets out the 
several conclusions at which the author has arrived 
Written communications on these papers have been 
invited by the Council. 
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Recent Acquisitions at the Natural History Museum 

Among recent additions to the zoological collections 
at the Bntish Museum (Natural History) are sk skins 
of MalagMy mammals, including a rare insectivote 
{Umr^ale mergulus) presented by Sir Frank Colver. 
Acqusitions by the Department of Geology in- 
elude a senes of invertebrate fossils from the Pennian 
of Durham, presented by Dr. C. T. Trechmann 
These are arranged to show how the increasing 
sahmty of the sea m which the animals lived led to 
pro^essive dwai^g and finally to the extinction 
of^ the forms. The Mineral Department has ac- 
qmrwl by p^chase a faceted cassiterite (tin-stone) 
weighmg I3i carats (2-713 gm.), together with a 
p'stal of smnlar material, from Uganda. Cassiterite 
taown smce classical times as the important ore of 
tm, has seldom provided transparent pieces of suffl- 
oient size for _ cutting for ornamental purposes so 
that this specimen is an interesting addition to ’the 

oolleotien of faceted stones. The purchasi kcwl ^ 
oareMly coUeoted and labelled set of SwkTrocL 
together withjhe corresponding thin sections, which 
form a valuable addition to the collection of rocks 

described bxf A i i ^ T^Qciitiiou, wore 

tsennea by A. 1 . Renarcl and retained at Brussels. 


Everyday Science in Civil Service Examinations 
We directed attention in our last issue (p. 825) to 
the withdrawal of “Everyday Science” from the list of 
obligatory subjects in the examination for admission 
to the Administrative Group of Civil Services— a step 
which appears to us regrettablo. Tho policy of the 
Civil Service Commissioners in determining the type 
of the questions set in the examinations in science 
subjects is also called in question in an article by 
Dr. Herbert Dingle in Time and Tide of November 16^ 
In discussing the part played by oxaminations hi 
causmg the inefTectivenoss of scientific training in 
public life. Dr. Dingle relates his experience in the 
preparation of questions in astronomy. This confirms 
us in our opinion that the place of science in those 

examinations is not all that it should be. 

British Institute of Radiology: Annual Congress 

The ninth Annual Congress of the British Institute 
of Radiology (incorporated with the Rontgen Society) 
will be held on December 4-6, in the Central Hall 
We^minster, S.W.l. The Congress will be opened 

P-™- ’t'y Right Hon. Lord 
Nuiheld. An exhibition of apparatus, organised by 
the British X-ray industry, will be held at tho same 
toe._ On December 6. Dr. G. W. C. Kaye will deliver 
the eighteenth Silvanus Thompson Memorial Leoturo 
entitled : “Forty Years of Radiology (1895-1935).. 
a Review and Some Reminiscences". On the same 
day, several physical, technical and therapeutical 
p^ers vrtl be read. On December 6, Dr. G. Harrison 
Orton will deliver the sixteenth Mackenzie Davidson 
Memcinal Lecture entitled “Calcium Changes and 
their Importance in Diagnostic Radiology”, and some 

papers on diagnostics will be read. Further informa- 

tion conce^g the Congress can be obtained from 

oo wrT’’®? British Institute of Radiology, 

82 Welbeck Street, W.l. ^ 

The Leonids 

Atteotion was first directed to this shower of 
meteors by H^boldt. who observed a great display 
at Cumana, Venezuela, on November 11, 1799. It 
wu*’ '^’^ril the meteor ‘storm’ of 1833 

The next 

k ^ observed in England 

m 1866 and m America in 1867. The period of about 

researches into records of past 
^^t storms , fully established. The next return, 

ment’ Z" but in tho general excite - 

looked ^'^'^Bownhigwas over- 

wouW 'nr-rvKTi pei’turbations 

the richest portion of the 
encounter with the 
doubtfar ir *^7®°™ce of a great ‘storm’ was 
become failure of the Leonids of 1899 has 

America in TOOT ^ ^^ough good showers were seen in 

^erica m 1901 and m England in 1903. Observa- 

bX ‘^'^rivity 

Cen? ^7: “7® years up to 1931, giving 
hope Of another ‘storm’ about 1933. The promise 

this year on November 15, about a day before 
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the probable maximum, the Leonids were again very 
scarce. It therefore seems unlikely that there was any 
extraordinary display at that epoch. British observers 
generally experienced cloudy skies a.t that time, so 
that a definite statement cannot be made until reports 
from more favoured localities com© in. Dr. S, 
C. Blacktin, 20 Denton Avenue, Roundhay, Leeds 8, 
has sent a report of a meteor seen at Leeds at 
5.30 p.m. on November 16. This could not have 
been a Leonid, since the radiant at that time was 
13° below the north -north -west horizon. 

Recent Shower of Meteors 

A WIRELESS message from Mohd. A. R. Khan, of 
Begumpet, Deccan, India, presumably sent on 
November 22, reads as follows : ‘‘Splendid meteoric 
shower last night. Gamma Monocerotis radiant.” 
Assuming the radiant to have been exactly at y 
Monocerotis (R.A. 114*5° ; S’-9*4°),andtakingthedate 
as Greenwich midnight of November 21 (November 
22, Oh. U.T.), Mr. A. King has computed the follow- 
ing parabolic orbit : t, 115*0° ; tt, 135*4° ; D, 58*8° ; 
q, 0*608. The recently published “Index to Southern 
Meteor Showers” by Mr. R. A. McIntosh, of Auck- 
land, N.Z., gives two radiants at 114J-°~9°, November 
15-16. Possibly Mr. Khan’s shower represents a 
continuation of this stream, but more cannot be 
said until definitive details come to hand. 

Announcements 

The Symons Gold Medal for 1936 of the Royal 
Meteorological Society has been awarded to Prof. 
Wilhelm Schmidt, director of the Central Institution 
for Meteorology and Geodynamics, Vienna. The 
medal is awarded biennially for distinguished work 
in connexion with meteorological science and will be 
presented at the annual general meeting of the 
Society on January 15, 1936, 

The Thomas Young Oration of the Physical 
Society will be given by Prof. Charles Fabry of the 
Institut d’Optique, Paris, on December 6 at 5 p.m. 
at the Imperial College of Science and Technology, 
South Kensington, S.W.7. The title of the lecture 
will be “Vision in Optical Instruments”. 

The Right Hon. Lord Rutherford will open the 
new Research Laboratory of the London Midland 
and Scottish Railway Company at Derby on Tuesday, 
December 10 at 1.50 p.m. 

The opening of the next annual meeting of 
the Institution of Naval Architects will fall on 
April 1, 1936. A Joint summer meeting will be 
held in the United States on September 14-19, 
1936, at the invitation of the American Society of 
Naval Architects and Marine Engineers. Other 
British and foreign institutions will take part. 

The tenth Triennial Congress of the International 
Society of Surgery, of which 1,200 surgeons from 42 
different countries are members, will be held at Cairo 
on December SO-J anuary 4, under the presidency of 
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Dr. Jan Schoemaker of The Hague. Further informa- 
tion can be obtained from the general secretary. Dr. 
L. Mayer, 72 rue de la Loi, Brussels. 

On the occasion of the seventy-fifth amiiversary 
of its foundation, the Dr. C. Schieiissner Company 
of Frankfort-on-Main offers a prize of 2,000 gold 
marks for the best scientific work on rontgenology. 
The president of the German Rontgen Society, in 
conjunction with the Dr. C. Schleussner Company, 
will decide the award. Purely technical and statistical 
works as well as those already published are excluded 
from the competition. 

The sixth assembly of the Spanish League of 
Mental Hygiene will be held in Madrid on December 
2-6, when the following subjects will be discussed : 
suicide in Spain in its psychological and social 
aspects, the organisation of psychiatric assistance in 
families, and the intervention of the psychiatrist in 
tribunals for minors. The fee of five pesetas should 
be sent to the treasurer, Dr. A. Garma Gisne, 10, 
Madrid, from whom further information can be 
obtained. 

Erratum.— In the last line of the letter “Records 
of Fatalities from Falling Meteorites”, by Mohd. A. R. 
Khan, in Nature of October 12, p. 607, for “Kawa- 
gam” read “Kawagaon”. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A principal of the Rochdale Municipal Teehnical 
School — ^Tlie Secretary, Education Office, Townhead, 
Rochdale (Dec. 5). 

The following appointments in the University of 
Cambridge : a University lecturer and a University 
demonstrator in biochemistry (Sir F. G. Hopkins, 
Dec. 7) ; two University demonstrators in chemistry 
(Dr. R. G. W, Norrish) ; University demonstrator 
in zoology (Prof. J. Stanley Gardiner, Dec. 31). 

A principal of the North-Western Polytechnic, 
Prince of Wales Road, Kentish Town, London, 
N.W.5— The Clerk to the Governors (Dec. 12). 

An assistant (Grade III) in metallurgy and a 
junior scientific officer in the Royal Aircraft Estab- 
jishmont. South Farnborough, Hants — ^The Chief 
Superintendent (Dee. 13). 

A lecturer in organic chemistry in the Birmingham 
Central Teehnical College — The Principal (Dec. 14). 

A lecturer in chemistry in the University of Cape- 
town— The Secretary, Office of the High Commis- 
sioner for South Africa, Trafalgar Square, London 
(Dec. 31). 

A professor of chemistry in the University of 
Otago— The High Commissioner for New Zealand, 
415 Strand, London, W.C.2 (Jan. 6). 

A lecturer (woman) in biology in the Darlington 
Training College — The Priacipal. 

A lecturer in electrical engiueering in the Burmali 
Oil Company’s College of Mining and Engineering, 
University of Rangoon — The Secretary, Universities 
Bureau of the British Empire, 88a Gower Street, 

w.ai. 
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Letters to the Editor 
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Notes on points in some op this week’s iettbes appeak os p. 874. 

CORRESPO NT DENTS ARE INVITED TO ATTACH SIMILAR ' SUMMARIES TO THEtR COMMl'NK.'ATIONS. 


Influence of Certain Polycyclic Hydrocarbons on the 
Growth of the Jensen Rat Sarcoma 

As the outcome of considerations which will be 
discussed more fully in a forthcoming paper, experi- 
ments were performed to test the effect of certain poly- 
cyclic hydrocarbons on the growth-rate of the Jensen 
rat sarcoma. The present note is the first report on 
this investigation, and records the results obtained 
in experiments involving a total of 350 animals. 

On account of the insolubility of these hydrocarbons 
in aqueous media, and in order to ensure a certain 
degree of absorption into the general circulation, the 
compounds to be tested were administered in the 
form of an aqueous colloidal suspension in 0*5 per 
cent gelatin, prepared by the method described by 
Boy] and In most experiments the animals received 
daily mtra-peritoneal injections of such preparations. 

The effects of this treatment were studied by 
observing the behaviour of the Jensen transplantable 
sarcoma growing subcutaneously in the right fla,nk, 
either by making daily measurements or by weighing 
the tumours after removal at the termination of each 
experiment. The significance to be attached to any 
given test was assessed by comparing such data with 
the corresponding results from simultaneous controls. 
The latter received similar daily injections of a 
gelatin solution treated exactly as in the preparation 
of colloid except for the addition of hydrocarbon. 

In most experiments, treatment was started on the 
day of implantation and continued for 14-20 days, 
when the tumours were removed, weighed and photo- 
graphed. Each test animal received a total dosage, 
varying in different experiments, of 16-40 mgm. of 
hyclroearbon. Although in certain experiments the 
treated animals appeared to grow less rapidly as 
compared with the controls, their general condition 
and activity remained good. 

^ The data were studied by the application of 
Fisher’s t method, and the accompanying table 


summarises the results in eleven experiments with 
SIX liydrocarbons. As a representative example Ei^ 
i show's the effect as seen in Experiment 7, 


It is clear that these (>x])e.riraeut.s aiv sharply 
divided into two groups, and this has been indicateii 
in the table. Under the eonditious d(‘scril.)ed, there 



(a) ib) (c) (d) 

Fig. 1, JSmpenrmnt 7 : Appearance of tumours after removal 
on eighteenth day following implantation ; 

(a) from animals injected daily with 2-5 c.c. control material. 

(b) from control animals niiinjected. 

(c) and id) from experimental stnies (animals iniectc<i daily witli 
2*5 o.c. of a O’OS per cent colloidal preparation of 5 : 
penteno- 1 : 2-benmnthraceni‘). 

can be no doubt that colloidal preparations of 
1 : 2 : 5 : d-dibtmzarithraeeiie, 1 : 2-lK‘nzpyrene, 
5 ; 6 -ci/dop 0 nteno-l : 2 -benzanthnu.aTio and "l ; 2 - 
berizantlii-acHuio produc(3d a 
highly significant inhibition o,f 
the growte»h of the implanted 
tumour. On the. other ^hand, 
anthracene and phenantlirene 
proved eomp.letely devoid of 
inhibitory power under the 
same conditions. ; 

From other evidence (which 
will be res€)rved for future dis- 
cussion), it seems possible that 
carcinogenic substances and 
agencies may act primarily by 
producing „a .certain .type of 
inhi bition in the activity of 
, ^ the normal cell, and it is of 

interest that the inhibitory effects described above 
are'>-,^most obvious in the case of the substances 
1:2:5: G-dibenzanthi’acene, 1 : 2 -benzpyrene and 


Ixpt. 1 

Duration 

(days) 

Hydrocarbon 

1 Mean tumour weights (gm.) 

n 

t 

P ■ 

Controls 

Treated 

1 i 

2 ' 

3 

4 

■ ' 5.'"' 

2 

s 

21 

19 
, 18 
.14 : 
10 
, 15 

18 

'■ la , 

1:2:5: 6-dibenz- 
jj,nfchracene 

1 : 2-beiizpyrene 

5 : 6-c?/dopeiitenO“ 

1 : 2 “ben 2 aiithracene 

1 : 2-benzant!iracene 

33-2 

17- 1 

12-0 

5-8 

■■■ 2*5 ' 

. 7*6 ■ 

18- 3 

18*3 

6*9 

4*7- 

1*7 

1- 7 

0*7 

2- 0 

3*5 

7*5 

14 

t 20 
11 
17 
31 

9 

24 

28 

9*39 

4- 36 

5- 30 1 
4*21 
4*68 

11*03 

5*54 

3*58 

< 0*01 

9 

' 18 

Anthracene 

19’7 

22*8 




lU 

15 

Phenantlirene 

10*6 

12 i 

0*67 

c. 0*5 

n 

15 



12*0 

20 

0*6# 

0*6-0 *5 

— 



IX' A 

j 11*5 

15 

0*13 

0*9 
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5 : B-c^/ci^openteno-l : 2 -benzanthracene”— tho marked 
carcinogenic properties of which have been proved 
by the work of Kennaway and Cook and their 
collaborators less so in the case. of 1 : 2-benz- ■ 
anthracene, the carcinogenic activity of which is 
feeble^ and completely absent in the non -carcinogenic 
substances anthracene and phenanthrene. 

Much further work is obviously required in order 
to test this hypothesis, but should a definite correla- 
tion be found to exist between carcinogenicity and 
inhibitory power, it is perhaps legitimate to point out 
that the paradox is only apparent, and is matched by 
the double action of X-radiation in inducing tumour 
formation or in controlling the growth of a tumour 
already established. 

These experiments are accordingly being extended 
to determine (a) the effect on other tumours ; (6) the 
action of other hydrocarbons both carcinogenic and 
non- carcinogenic ; and (c) the effect of higher dosage. 
Pull details of this and related work will be published 
in due course. 

This investigation is being carried out with the aid 
of an expenses grant from the British Empire Cancer 
Campaign, and certain additional costs were defrayed 
by a payment from the Roughhead Fund of the 
University of Edinburgh. 

My best thanks are due to Prof. J. W, Cook for 
his generosity in providing me with various pure 
samples (prepared in the Research Institute of the 
Cancer Hospital) of 5 : 6-c2/cZopenteno-l : 2 -benz- 
anthracene and 1 : 2 -benzanthracene, and for a 
supply of 1:2:5: 6 -dibenzanthracene. Without 
these the present work would liave been impos- 
sible. 

The tumour employed was originally obtained 
through the kindness of Dr. J, A. Murray. The 
majority of the animals were hooded rats of the 
Lister Institute strain, since previous experience had 
shown these to be particularly suitable for use with 
the Jensen sarcoma. For facilities in obtaining sup- 
plies of these animals I am indebted to Prof. J. C. G. 
Ledingham and Miss H. H. Smith. I wish also to 
express my gratitude to Col. A. G. McKendrick for 
his kind help in the statistical examination of results. 

Alexander Haddow. 

Bacteriology Department, 

University New Buildings, 

Teviot Place, Edinburgh, 1. 

Nov. 10. 

^ B. Boyland, Lancet, ii, 1108 ; 1932. 

J. W. Cook, I. Hieger, B. L. Kennaway and W. V. Mayneord, 
Ffoc. Roy. Soe,, B, 111, 455 ; 1932. 

3 J. W. Cook, Proc. Roy, Soc., B, 111, 485 ; 1932. 

^ G. Barry, J. W. Cook, G. A. D. Haslewood, C. L. Hewett, I. 
Hieger and E. L. Kennaway, Proc. Roy, Soc., B, 117, 318 ; 1935. 


Synthesis in the Sex Hormone Group 

Investigations into the application of the ‘diene - 
synthesis’ to the above problem have been continued 
in this laboratory since the completion of experiments 
described in an earlier communication^ The latter 
was chiefly concerned with the synthesis of 
3 - p -pheny lethyitetrahy drophthalic anhydride (i ) , 
which, however, could not be cyclised to an 
octahydrophenanthrene derivative related to oxida- 
tive degradation products obtained from cestriol 
monomethyl ether by Doisy and his co -workers^. 

An obvious alternative route, which would obviate 


[ 


necessity for cyclisation, lay in employment, in the 
Diels-Alder reaction, of suitable naphthalene and 
hydronaphthalene derivatives containing an a-vinyl 
group. This has been carried out in a remarkably 
simple manner. l-Vmyl-3 : 4-dihydronaphthal0n© 
could not be obtained through the Beformatsky 
reaction between a-tetralone and ethyl bromoacetate, 
a result by no means unexpected. But 1 -vinyl - 
naphthalene readily combines with maleic anhydride 
at ordiuary temperature, affording the hydrophen- 
anthrene-1 : 2-dicarboxylic anhydride (ii or ill ; 
X = H) m.p. 186°~189° (decomp.) (Found : C 75*9, 
H 5* 1 per cent. Gi6Hi203 requires C 76 • 15, H 4-8 per 
cent), which is dehydrogenated by platinum black 
at 300° to phenanthrene-1 : 2-dicarboxylic anhydride 
(iv ; X == H) (m.p. 310° corr.), recently described 
by Fieser and Herschberg^. 



After the completion of these experiments, there 
appeared a communication by Robinson and Walker^, J 

who had attempted to effect this type of synthesis. ^ 

They were likewise unable to prepare l-vinyl-3 : 4- | 

dihydronaphthalen© from a-tetralone, but stated that 
“no addition occurred” between 1 - vinylnaphthalene 
and maleic anhydride. J. 

In addition, dehydration of 6-methoxynaphthyl- | 

ethyl alcohol yields l-vinyl-G-methoxynaphthalene, ■■ 

m.p. 41°-42°, which forms an orange -red picrate " 

m.p. 114*5° (Found: C 54*7, H 3*7 per cent. 
CigHisOgNs requires C 55*2, H 3*7 per cent) and ' 

combines with maleic anhydride, forming the 
methoxy -anhydride (ii or iii ; X — OMe) m.p. 
171°-175° (decomp.) (Found: C 72*2, H 5*2 per 
cent. C17H14O4 requires C 72*3, H 5*0 per cent). 

The latter is dehydrogenated by platinum black at 
280°-300° to 7-metlaoxyphenanthrene-l : 2-dicar- 
boxylic anhydride (iv : X == OMe) m.p. 253° (260° 
corr.) which is identical with a specimen obtained | 

by a synthesis to be described elsewhere in a com- ^ 

mimication to be made j ointly with Prof. J . W . Cook 
and Dr. C. L. Hewett. (Found: C 73*2, H 8*7 per 
cent. Ci 7 Hio 04 requires C 73*35, H 3*6 per cent). * 

Formula (ii) represents the structure of the [ 

primary addition products from vinylnaphthalenes ' 

and maleic anhydride, and, in agreement with this | 

formulation, the two compounds isolated (X = H 
and GMe) rapidly reduce cold alkaline permanganate. [ 

However, isomerisation to the naphthalene structure 
(ill) by migration of an ethylenic linking from ring 
0 to ring R, is not excluded. Indeed, if (ii) is correct, 
the possibility of effecting both isomerisation to the 
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equilenin type (iii) and reduction to the oestron© typ© 
(one aromatic ring) is envisaged. 

These experiments are being extended in several 
directions, and will be described in detail elsewhere. 

A. Cohen. 

Research Institute, 

The Cancer Hospital (Free), 

London, S.W.3. 

Nov. 15. 

^ Cohen, J. Chem, Soc,, 429 ; 1935. 

® Boisy aL, J. BioL Chem,^ 101, 753; 1933, « 

® Fieser and Herschberg, J. Amer. Chem. Soc.y 67, 1508, 1853 I 1935. 
* Eobinson and Walker, J. Chem. Soc.y 163Q ; 1935. 


Excitation of Nuclei by Neutrons 

Though many investigations have been made both 
of fast neutrons and those of thermal energy, much 
less is known about neutrons of medium velocity. 
The experiments described below have been devised 
to investigate such neutrons. 

Wertenstein found that artidoial radioactivity 
induced in various substances by neutrons is in- 
fluenced by layers of gold or lead interposed between 
the neutron source and the test-piece. The activity 
was increased if the test-piece consisted of silver or 
iodine whereas it was decreased if silicon or aluminium 
were used. It is now known that silicon and aluminium 
can be activated by fast neutrons only, whereas 
silver and iodine are more sensitive to slow neutrons. 
This agrees with Wertenstein’s interpretation of the 
increased activity as being due to a slowing down by 
the absorber of the fast neutrons from the source. 
The energy lost by the neutrons is taken up by gold 
or lead nuclei in the form of excitation energy, and 
is presumably re -emitted as gamma radiation. 

Now neither gold nor lead is strongly activated 
by neutrons. We thought it interesting to extend 
Wertenstein’s measurements^ to silver since this is a 
substance which can be strongly activated. For this 
purpose we prepared a silver eylmder with walls 
15 mm. thick and measured the activation produced 
in different test-pieces by a Rn-Be source with and 
without the silver cylinder surrounding the source. 
Table 1 shows the observed change in the activation 
as a fraction of that obtained without the silver 
cylinder. 


Test-piece 

Increase of activation 

Silicon 

Aluminium 

Silver 

Iodine 

Ehodium i 

— 23 ± 4 per cent 

- 19 ± 3 
+ 40 ± 5 

+ 19 ± 1-7 „ 

0 ±: 2*5 „ 


From these results, the following conclusions can be 
drawn : 

(1) The effect observed by Wertenstein is not 
restricted to the substances investigated by him. 

(2) The decrease of activation of aluminium and 
silicon gives directly the cross section for the total 
absorption of fast neutrons by slowing down and 
possibly by capture. This cross section comes to 
3 X 10-2^ cm.^ 

(3) Collisions of neutrons with silver nuclei can 
lead either to an excitation of the nucleus without 
capture of the neutron, or to capture resulting in the 
formation of a radioactive element. This conclusion 
depends on the fact that both the existing isotopes of 
silver can be activated by capture and so no isotope 
is left that possibly could only be excited, but not 
activated. 


(4) The activity indiieed in silver and rhodium is - 
very differently affected by the absorber although-/ 
these substances show almost the same increase.', 
when the neutrons are slowed down by paraffin,. ' 
This proves that the neutrons slow’-ed down by silver ” 
have different energies from those slo-wod down by 
paraffin. It further show^s that the variation of the 
activation cross section with neutron energy is 
markedly different for difforont elements, at least in-, 
the energy, range of the neutrons slowed down by - ■ 
silver. 

■ Additional measurements gave the result that the 
increase of the activation of a silver test-piece is* , 
approximately proportional to the thickness of the 
retarding silver layer between 1 mm. and 15 mm. This S' 
result confirms Wertensteiii’s view that the slowing . J 
down of, a .fast neutron is effected by a single collision, 'j 
It also shows that no appreciable part of the activity 
induced by neutrons in a thin silver test-piece is due 
to neutrons slowed down in the test-piece itself. 

We have also studied the influence of a 3 mm., 
cadmium absorber interposed between the source 
and the test-piece. No decrease in activity was pro- 
duced by the cadmium either with or without the 
silver cylinder surrounding the source. Provided 
cadmium does not retard neutrons to an extent 
comparable with silver, it follows from the margin of 
error in these moasuroinents, that for the neaxtrons 
responsible for the activation by a bare source the 
cross section for absorption in cadmium is smaller 
than 10“’*® sq. cm. In the case of tho neutrons slowed 
down by silver the experimental error is larger ; the 
lower limit for the cross section comes , therefore to 
about 2x10“®® cm.®. 

According to Bothe’s® theory of the variation of 
capture cross section wnth velocity, these limits 
indicate that the energies of both types of neutrons 
are of the order of 1,000 volts or higher. 

To check directly the assumption that the neutrons 
are really slowed down by the silver we made the 
following experiments : A silver test-piece was 
placed at such a distance from the source that no 
measurable activity was produced. Then it was 
backed by a paraffin block in such a way that there 
was no paraffin between the source and the test-piece. 
With this arrangement the measured activity ■was 
enhanced by 25 per cent when the source was covertxd 
with the silver cylinder, Thxis the elimine-tion of 
primary neutrons in the silver block is more than. ' 
compensated by the incre.ased efficiency .of those 
slowed .'down in the silver. This is to be €«pected as 
slower neutrons reach thermal velocity more quickly 
in paraffin -since they need fewer coi.iisions. , As, on 
the other hand', slow ■ neutrons are absorbed by 
paraffin, one should expect the effect to decrease if 
paraffin was 'interposed 'betwxxm. the retarding, , 
cylinder and the test-piece. This was verified ; 
When, iri addition to the paraffin block behind the 
source, a block of paraffin 11 . cm. thick was. put in 
front of the test-piece the increase produced by the 
silver cylinder was only ten per cent. 

Our thanks are due to Mr. Alton, of the Radium 
Institute, for supplying the radium emanation and 
for filling the sources. 

^ ' W. Ehbenberg. 

Birkbeck College, 

London. 

Nov. 10. 

* Nature, 134, 970, Dec. 22, 1934. 

^Phus. Rev., 47, 747; 1935. 
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Radioactivity of Ferro-Manganese Formations in 
Seas and Lakes of the U.S.S.R. 

The radioactivity of bottom sediments has been 
but little investigated. Data published by Joly, 
Pettersson, Piggot and limori refer to determinations 
of radium^ contained mainly in oceanic deep-water 
sediments in red clays, radiolarian, globigerina oozes, 
blue muds and manganese concretions. The deter- 
minations have shown the manganese concretions 
to be richest as regards content of radium (up to 
10“® per cent) I red clays and radiolarian ooze also 
possess a rather high content of radium . Other types 
of sediments are less rich in radium. 

There are but very few determinations of radium 
in terrigenous sediments. The radioactivity of the 
bottom sediments of the U.S.S.R. is entirely un- 
known. I have therefore commenced a systematie 
investigation of these sediments. As a preliminary 
to the study of the radioactivity of the bottom sedi- 
ments of each sea and lake separately, it seemed 
expedient to determine the radioactivity of a small 
number of the most characteristic types of bottom 
sediments from different seas and lakes. As the 
largest content of radium might be expected in 
deposits rich in iron and manganese, the ferro- 
manganese bottom deposits of different seas and lakes 
of the U.S.S.R. and two deep water concretions from 
the Pacific were used for the first investigations. 

Besides radium, determinations have been made 
also of thorium X, the production of emanation and 
intensity of a-radiation. The results of radium deter- 
minations may be seen in the accompanying table. 


No. of 

Depth in 

Name of sea or 

iladiuni content 

station 

metres 

lake 

(per cent x 10’^°) 

1 

512 

Kara Sea 

5*5 

X 

234 

Barents Sea 

1-8 

425 

181 

White Sea 

5-4 

, 13 

42 

Lake Onega 

9*2 

3 

10-12 

Lake Konch 

8-3 

23 

26 

Bay of Finland 

15*4 

" — i 

__ 

Black Sea 

31*8 

36 i 

20 

Caspian Sea 

1*2 

8,706 

98 

Lake Baikal 

1 19*6 

13 

4,919 

Pacific Ocean 

1 146-6 

285 

4,343 

Pacific Ocean 

47*6 

1 


A more detailed table contahiing the co-ordinates 
and other data, as well as the characteristics of the 
samples, will be given in a special paper. 

The results obtained make it possible to draw the 
following conclusions. 

All the ferro -manganese formations of the seas and 
lakes of the U.S.S.R. investigated are to some degree 
radioactive. 

Their radium content varies within wide limits— 
from I '2 X 10“^® per cent (Caspian Sea) to 
31 -8 X 10“^® per cent (Black Sea) ; the mean for 
nine sampies was 10*9 x 10“^® per cent. In com- 
parison with the oceanic deep-water concretions 
(47*6 — 146-6 X 10“^® per cent) the radium content 
in these ferro -manganese formations is considerably 
lower. 

The determinations of the thorium X have shown 
that its content is small — -less than 1 X lO"® per 
cent Th X equiv. Th, The relation of radium to 
thorium shows that in the ferro -manganese forma- 
tions, in comparison to ^ the rocks, there is a manifest 
lack of elements of the thorium group. This fact 
indicates the want of the thorium in the 
concretions, and the partial, or entire disintegra- 


tion of the short-lived isotope of radium — the 
mesothorium I. 

The observations made show small concretions to 
be more radioactive than large ones or crusts, and 
also the surface layer to be more active than the 
central part of the concretion. 

The different contents of radium and mesothorium I 
- thorium X in separate layers of th© concretions, 
and the different correlations of separate elements, 
enable an approach to be made to the solution of the 
problem of the rate of formation of the ferro- 
manganese concretions by radioactive methods. A 
thorough radiological investigation of several con- 
cretions is being made for this purpose. 

The radioactive elements in the bottom deposits 
may be divided into two groups : elements contained 
in the fragmentary material forming deposits, and 
elements derived from the water, as the result of 
various chemical and biochemical processes. In th© 
ferro -manganese concretions and muds rich in iron 
the chief mass — ^perhaps even the entire one — ^of th© 
radioactive elements may he ascribed to the second 
group. In this case we have encroachment and con- 
centration of radium and its isotopes by deposition 
of colloidal forms of iron from the water. In pro- 
portion to the disintegration of the short-lived 
isotopes of radium, and also of the radium itself, the 
radioactivity of the concretions must, in the course 
of time, decrease. 

Determinations are now being made of some few 
score concretions and bottom soils of the Kara Sea, 
as well as of a series of bottom samples from other 
seas and lakes of the U.S.S.R. 

The results of th© investigations will be given for 
each sea separately. 

In conclusion, I wish to exjDress my gratitude to 
A. D. Arcliangealsky (member of the Academy), Prof. 
A. L. Bening, Prof. K. M. Derugin, Prof. M. V. 
Klenova, Prof. J. M. Shokalsky and G. F. Ui, for 
their courtesy in putting at my disposal the samples, 
and furnishing me with th© necessary data. 

L. M. Kurbatov. , 

Arctic Institute, 

Leningi'ad. 

Oct. 8. 

A Simple Relay for Spark Counters of the Greinacher 

Type . 

H. Greinacheb^ has described a valuable method 
for counting a- and p-particles by means of a spark- 
gap. A water -jet that is turned by the electrostatic 
forces between it and a pointed electrode allows an 
objective registration by opening and closing an 
electric contact. R. D. Summers^ has pointed out 
that this arrangement can be used also as a relay. 

I have found that it is possible to avoid the dis- 
advantages connected with the us© of a water- jet 
by constructing a mechanical relay. The electrostatic 
forces between a piece of spring steel and a copper 
sheet covered with a thin layer of mica are strong 
enough to attract th© spring ; this shuts the contact 
of a telephone counter circuit. The relay shunts the 
spark-gap. At the moment of ionisation of the air 
in the gap by a particle, a discharge occurs and the 
potential between the two electrodes of the gap 
breaks down. Therefor© the relay is released for a 
moment and opens the circuit of th© counter, which 
registers in this manner the presence of a particle. 

The advantages of this mechanical relay are that 
it works without an auxiliary substance (water) and 
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it can be depended on for counts extending over a 
long period. 

A detailed discussion, will be published elsewhere 
{Z. tech. Phys.). The relay will be manufactured by 
E. Leybold, Koln a/Rh. I was enabled to construct 
the app.w*atus by a grant of the Deutsche Forschungs- 
gemeinschaft. 

Hoest Teiohmann. 

Physikaiischos Institut der 
Technischen Hochsehule, 

. .Dresden. 

^ H. Gremadier» Phys, Acta, 7, ‘360 and 514r ; 1934. 8, 89 
and 265 ; 1935. Z. teeh. Phys,, 16, 165 ; 1935. 

® 11. D. Siimmere, Rev. Sci. Inst, 6, 39 ; 1935. 


Effect of Light on Diamagnetic Susceptibilities 

The effect of light on paramagnetic susceptibilities 
of the ions of the iron group has already been re- 
ported by Bose and Rahab They have shown how 
the //-component of the magnetic moment, which is 
more or less quenched in these ions, is partially freed 
on exposure to light. We have since performed the 
corresponding experiment for some diamagneties in a 
Curie -Chenevoau balance with a fine phosphor-bronze 
suspension. 

The halogens in their states are all known to 
be diamagnetic. Experiments with halogen vapours 
(chlorine, bromine and iodine) indicate that on ex- 
posure to light from which the infra-red portion was 
cut out, the susceptibilities increase in all eases. 
The exaltation of diamagnetism is evanescent at the 
red end, and remains very small until the violet end 
is reached. It is too early to offer a definite explana- 
tion, as the halogen molecule by absorbing light of 
wave-length shorter than the convergence limit 
(4785 A., 5107 A., 4995 A. for chlorine, bromine, 
iodine respectively) is adiabatically dissociated into 
two atoms and ^Pi/a), both of which ought 

to * be paramagnetic . Th is should result in a decrease , 
rather than an increase, of the average diamagnetic 
susceptibility of the vapour as a whole. But we may 
tentatively assume that the stationary concentra- 
tion of atomic halogen is extremely small, and as 
such its effect is more than oi^set by the excited 
molecules to which the exaltation is due. The last 
we suggest in view of the fact that the effect, although 
small, is detectable even in the banded region. 

The phenomenon is of the nature of a temporary 
shift of equilibrium only , as we could reproduce the 
dark deflection almost immediately the light was off. 
A side experiment with an air tube gave identical 
deflections both in the dark and in light. 

H. C. Bhutan. 

Cotton College Laboratory, 

; Gauhati, India. 

* Bose and Raha, PMl. Mag., July 1935. 


. says that ‘‘Evidence is available in Ugaiula which 
-suggests the presence hem of a iargc^-flake culture, ' 
■■separate from, but contemporary wdth the C’hellean’b ‘ 

If Mr. O’Brien is correct in his cc>rndaiion and van 
. Riet 'Lowe^ is correct in liis classification of the 
'Stellenbosch culture, according to which Lower 
. Stellenbosch uses and flake hi almost equal 

proportions”,, tiien we must conclude that human 
'history commenced at a \'ery nuicli later date in 
South than in East Africa. 

Mr. O’Brien’s correlation is, hmvtwau-, based purely 
on typology, 'deductions from which are vitiated by 
the inclusion of very st^rious assumptions in the line 
of reasoning, and Prof. Lowe’s (dassifleation dates 
from, a time wdieii stratificuitioii of layers bearing 
■various phases of the Stellonboscli culture, so far as 
natural deposits are concerned, wen,^ not knowui. 
Such a site is now known*'* arui the succ(‘ssive, stratified 
phases are : 

(1) Small Clacton flakes. (2) Very large Clacton 
flakes made into very rough coups -de-po big and 
cleavers. (3) Smaller Cflacton flakes used for making 
the coups -de-poing described by iSIr. Goodwin^ from 
this area. A phase, apparently interinediatt? between 
(2) and (3), was found in a raistnl btucli (about 2fl feet) 
a few miles away ; and on tht‘ surfiu*t^ of t‘roded sites 
there was also : (4) Still srnalku* CiacUm flakes and 
small, beautifully made coups 'dc^polng of the 
Fauresmith type. (5) A very numerous association 
of still smaller flakes, not r(‘dd<‘ned like thos(* of 
phases (3) and (4) but wdth surface's .such as could 
have been formed by the' action of wind-blowm sand. 
1^0 coups ‘de-poing could be found among those and 
typical ievailois cores are^ veuy (common. The use of 
cores is very rare in phase' II, hut tlu^ <*on*. teedmicpie 
is used to an increasing extent in |)haseis III and IV. 

We have thus at Mossed Ba^\’ an e\“oIut ionary serie^s 
demanding as largo a slice of time', as can he^ demanded 
for the evolution of any similar se'rie's in any other 
part of the world. 

When I mentione^d, in a previous letter®, a Late 
Stellenbosch layer five or six feet above liumaii 
remains in a shelter at Plettenberg Baj?, I referred 
to a- phase apparently intermediate between phase.s 
III and IV. I should perhaps have been more explicit 
than, for the sake of brevity, I was. 

T. F. Dbeyer. 

University College, 

Bloemfontein, O.F.S. 

Oct. 20. 

^Natuke, 186 , 475, Sept. 2'I, 1935. 

^ 8.A. J. Sei., 29, Oct. 1932. 

® Roy. Soc. S.A., 22. Pt. 3 ; 1934. 

^ Ammls S.A Mus., 27, and Roy. Soc, S.A., 16, Pt. 1. 

® Natijke, 135 , 620, April 20, 1935. 


Inhibitory Effect of Phloridzin on an Enzymic 
Dismutation 


Archeology in South and East Africa 
South Afeicans interested in archseology are 
following the work in East Africa with keen interest 
in the hope that it may throw light on our problems, 
and that discoveries there may be interpreted with 
a due regard to our results. Mr. T. B. O’Brien’s ^ 
viow^s are therefore important to us. 

He correlates (by implication, in time) the large- 
core phase of the Stellenbosch culture with the East 
African Early Acheulean, since the latter “marks the 
beginning of a large-core technique”, and, further on. 


Recently it has been shown that phloridzin 
exerts an inhibitory effect on phosphorylations and 
dephosphorylations The action on emzjunes otlier 
than diastase has not yet been investigated. On 
diastase no poisonous action of piiloridzin was 
demonstrable^,^ ; however, phloridzin is not a specific 
inhibitor of phosphorylation and depiiosphorylation. 
As the present communication sho'svs, the dis- 
mutative conversion of triosephosphoric acid into 
phosphogly ceric acid and glycerophosphoric acid is 
also prevented or markedly inhibited bv phloridzin 
m concentrations of about iV/100. 
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Extract of rabbit muscles was used for the investi- 
gation. To the muscle extract, buffered at a pH of 
about 7 *5, sodium fluoride phloridzin and finally the 
substrate liexosediphosphate were added. In the 
samples the decrease of P-compounds labile to acid 
hydrolysis and the increase of P-compounds resistant 
to acid hydrolysis were determined. Further, the 
hydrolysis of P-compo-onds in alkali at room tem- 
perature before and after oxidation with iodine was 
determined in order to estimate the accumulation of 
dihydroxyacetonphosphate and glyceraldehydphos- 
phate^d. In order to study the action of phloridzin 
on the formation of the last two substances, it is 
necessary to dilute the extract more than 100 times®. 



2 , , ■ 8 , 16 

Fig. 1. Relation of percentage conversion into 
acid-resistant P-compounds (ordinates) to time in 
minutes (abseissse). I : without phloridzin ; II : 
with NjlOQ pliloridzin. 

The velocity of the conversion of hexosediphosphate 
into dihydroxyacetonphosphate and of this into 
glycei'aldehydphosphate is not affected by phlor- 
idzin in concentrations of about N/lOO, On the 
other hand, the dismutative conversion of triose- 
phosphate into phosphogiy ceric acid and glycero- 
phosphoric acid is inhibited 70-100 per cent by 
phloridzin in the same concentrations. In the same 
extract with starch as substrate, the well-loiown 
inhibition of the phosphorylation was observed. At 
the phloridzin concentration mentioned above, this 
inhibition was of the same order as the inhibition of 
the dismutation. 

Further experiments must determine whether the 
inhibition of oxidation -reduction is an essential 
action of phloridzin. 

H. Kalckar. 

University Institute of 
Medical Physiology, 

Copenhagen. 

^ Lundsgaard, Bioehem. Z., 864, 206 ; 1938. 

" Barth, Bioehem. Z., 270, 63 ; 1934. 

" Meyerhof and I.olimami, Bioehem, Z., 271, 89 ; 1934. 

^ Meyerhof and Kiessling, Bioehem. Z., 279, 40 ; 1935. 


A Toxic Emanation from Rubber 
Apparatus of several types for measuring and 
controlling the humidity of the air in entomological 
experiments was recently described by us^. We 
mentioned a convenient type of glass jar, which is 
now in rather common use among entomologists and 
botanists, for studying the effects of climatic factors 
on insects or plants. It is a commercial glass storage 


jar with a screw -on metal cap. The joint betu’-een 
the glass and metal is sealed by a thick rubber washer. 
The humidity inside the jar is controlled by means 
of a layer of a suitable solution (of potash, acid, etc.) 
and the insects are placed in the jar in a celluloid and 
gauze container. 

Since describing this apparatus, and after using it 
frequently, one of us has discovered a potential source 
of error. If new rubber washers are used to seal the 
jars, they may, under certain conditions only, give 
out a toxic substance. This poisonous emanation is 
much more powerful when the humidity in the jar 
is high than when it is low. Thus sometimes moist 
air may appear to be more unfavourable to an insect 
than dry, when the difference is actually due to a 
fault of the apparatus. Certain conclusions obtained 
using this type of apparatus, for example with regard 
to the unfavourable effects of high humidities on 
tsetse fly®, must therefore be accepted with caution. 

After exposure to air for four months, the rubber 
washers which we have been using completely lose 
their toxic properties, and it is safe to use them even 
in saturated air. Different samples of rubber vary 
considerably, and any apparatus for investigating 
effects of humidity which contains rubber joints 
should be carefully tested. 

, K. Meulaistby.' 

P. A. Buxton. 

^ Buxton and Mellaiiby, Bull. Eni. B.es., 25, 171 ; 1934. 

" Buxton and Lewis, Phil. Tram. Roy. Soc., B, 224, 175 ; 1934. 


Cytological Significance of the Nature of Sexual 
Fusion in Hymenomycetes 
The late Hans Kniep from 1915 onwards and Mile. 
Bensaude in 1918 described the union of two mycelia 
of -h and ~ strains as a necessary preliminary to 
the formation of the sporophore in heterothaliic 
species of Hymenomycetes. In such cases, plasmogamy 
is usually separated from karyogamy in the hasidium 
by several successive divisions of conjugate nuclei 
through clamp connexions. This is held as indicating 
a “degeneration of the sexual process”, and as the* 
principal point of distinction from the type of sexual 
fusion known in green plants, where there is simul- 
taneous fusion of protoplasm and nuclei of two con- 
jugating gametes. But a closer reflection would lessen 
this difference. 

No doubt in the higher plants we have fusion of 
the two nuclei with the formation of the zygote and 
the initiation of the diplophase, but not the fusion 
of two sets of chromosomes (male and female), which 
simply lie together in the fusion nucleus ; the actual 
fusion of chromosomes is delayed there by almost 
the same long steps until the prophase of the re- 
duction division or meiosis in connexion with micro - 
sporogenesis or megasporogenesis. In the Hymeno- 
mycetes, on the other hand, the fusion of the two 
nuclei in the hasidium is followed almost at once by 
the fusion of their chromosomes in connexion with 
meiosis. Thus, the only difference is that in the 
Hymenomycetes the two conjugate nuclei from two 
different strains (plus and: minus) are not in actual 
contact with each other in the form of one fusion- 
nucleus as in the higher plants, though they lie very 
close together in each cell of the hyphas. 

S., R.' Bose:- 

Botanical Laboratory, 

Carmichael Medical College, 

Calcutta. Oct. 28. 
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The Schools and|Pre-Medical Studies 

The writer of the article on “The Schools and Pre- 
Medical Studies”, which appeared in Natube of 
November 2, p. 706, very rightly stresses the need 
for a common syllabus for all First M.B, examina- 
tions. He refers to the differences between the 
London syllabus and the (new) Cambridge syllabus 
as regards biology. He does not, however, mention 
the fact that this new Cambridge syllabus is the 
fruit of the labours of the J oint First M.B. Committee 
of the Universities of Oxford, Cambridge and 
London. This Committee produced an agreed list 
of types to be included in the biology syllabus, “with 
a recommendation that each University should adopt 
a syllabus within the common outline”. To this, not 
only Cambridge, but now also Oxford has subscribed. 
As a result, a schoolmaster will now require only a 
single course in biology to prepare a boy for the 
First M.B. at either Oxford or Cambridge ; and if, 
as is very much hoped, the University of London sees 
its way to accept the report of the Joint First M.B. 
Committee, a great step will have been taken to 
secure that uniformity of syllabus which is so much 
desired. But it should be known that such uniformity 
is already in existence between Oxford and Cam- 
bridge. 

It may perhaps be helpful to readers to remind 
them that the Joint First M.B. Committee of the 
Universities of Oxford, Cambridge and London is a 
body independent of the Conference of Representa- 


tives nominated by the Universities 'of Oxford^ 
Cambridge and London, the Royal College of' 
Physicians of London, the Royal College of Surgeons’* 
of England and the Society of Apothecaries of 
London, whose report on the. Medical Ciirrieiilum 
•forms the subject , of ■ th€> . article in Nature of 
November 2. 

CL R. BE Beer. 

Department , of 

■ - Zoology and Comparative Anatomy, 

University Museum, Oxford. , 


. To Justify the need for a common syllabus, I was ' 
more concerned . with ' the d,iff er-ences between the ' 
syllabuses of the First, M.B. examinations of Cam- ; 
bridge and London than with, the uniformity already 
-in existence between Oxford' and Cambridge. The 
fact that the syllabus issued in Septemb,er ,1935 for 
the London First M.B. exam,inatioiis during 1936 is 
the same as that of previous years appears , tO:. afford 
little hope of a common syllabus in the immediate 
future. 

, What is wanted is a common syllabus for all First 
M.B. examinations, and it is to be hoped that the 
achievement of this, aim will not bo hindered by the 
fact that the two distinct bodies referred to by Dr. 
do Beer have each decided indepondoiitly what that 
syllabus should contain. 

' WL J. R. D..' ■ 


Points from Foregoing Letters 

A marked inliibition of the growth of implanted A mechanical relay and spark eouiitor (for counting 
tumours in rats is found by A. Haddow when colldida4..^alpha and beta particles) is doscribt?d by Br. H. Teich- 
preparations of several benzanthracene compounds rhmm^ It consists of a piece of spring steel and a 

andof benzpyrene are injected intra-peritoneaUy. The ' ’ ^ - 

same substances are known to produce cancer after 
prolonged application. The author points out that 
this behaviour is similar to that of X-radiation, which 
can both control and produce cancer. 

Dr, A. Cohen describes the synthesis and structure 
of compounds of maleic anhydride and vinylnaphtha- 
lenes. These may prove useful in the synthesis of 
sex hormones of the equilenin and cestrone type. 

Neutrons, apparently of medium velocity, from a 
radon-beryllium source surrounded by a 15 mm. 
silver shield, produced a greater activity in test 
pieces of silver and of iodine, and a smaller activity 
in silicon and aluminium, than that produced by the 
unshielded source. W. Ehrenberg concludes that 
eollision of neutrons with silver nuclei may result 
either in capture of the neutrons with formation of 
a radioactive element, or in the transfer of energy 
to the nucleus (excitation) and consequent slowing 
down of the neutron. The reduced energy of 
the neutron is different from, and greater than 
that of, the neutrons slowed down by paraffin 
wax. 


A table showing the radioactivity of ferro- 
manganese concretions and deposits obtained from 
seas and lakes of the U.S.S.R. is given by L. M. 
,!Kurbatov.,, ,- The percentage and the relative pro- 
portions of radium, mesothorium I and thorium X 
in the ^ separate layers of the concretions may give 
an estimate of the rate at which such concretions 
are formed* 


copper sheet covered with a thin layer of mica, and 
it is claimed that it tes cert^un advantages over the 
similar water -jet device devisedUby Qreinacher. 

H. C. Bhuyan reports that the diamaghelTc'sus- 
eeptibilities of chlorine, bromine and iodine i^-apours 
are temporarily increased on exposure to visible light. 
Only a small increase is produced by the red end of the 
speetram, but this becomes greater at the violet end. 

Prof. T. F. Dreyer enumerates the stratification 
of layers at Mossel Bay, South Africa, bearing various- 
phases of prehistoric implomouts of Stollenboscli; 
culture.. He disagrees with O’Brien’s corrolation' of 
the Stellenbosch culture with the 'East African Early 
Acheulean, because it, would indicate that ,liu,maii 
history commences at a 'very much later date in , 
South than in East Africa. 

Phloridzin, a bitter principle obtainable from the 
bark of apple and other trees, has been found to 
inhibit the reaction botween the phosphate radicle 
and glycogen, the sugar-like substance in, the muscle, 
the oxidation of which provides energy to , the 
organisna, ^H. Kalckar now points -out that phloridzin, 
also inhibits another reaction, namely, the oxida- 
tion-reduction (‘dismutation’) of triosephosphate into 
phosphogly ceric acid and , glycerophosphoric acid. 

Br. H. Mellanby and Dr, - P. A. Buxton direct 
attention to the occasional emanation, under , the 
influence of moisture, of a poisonous gas from rubber 
washers used to seal the jars in which living insects 
are kept. This may vitiate, e,xperiments such as those 
on the infiuonce of humidity upon the tsetse fly. 
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Research Items 


Racial Origins of the American Aborigines 

Arguments wliicli have been advanced recently, 
based primarily on somatological evidence, in support 
of the view that Melanesian and Australian elements 
are to be found in the indigenous peoples of America, 
have induced Dr. Ales Hrdlicka of the Smithsonian 
Institution, Washington, D.C., to recapitulate the 
evidence and to examine the validity of the con- 
clusion (Smithsonian Misc, Collect., 94c, 11). The 
supporters of the theory rely mainly on the evidence 
of skeletal material from Lagoa Santa, Brazil, Lower 
California and Patagonia, but recently the evidence 
of linguistics and culture has been invoked. So far 
as the argument from physical characters and 
skeletal material is concerned, it was pointed out by 
cle Quatrefages and Ten Kate that certain crania, 
recognised as of primitive type, presented close 
resemblance to Melanesian and Australian skulls ; 
but they did not go on to deduce racial affinity there- 
from as subsequent theorists have done. These 
theorists, and popular writers following them, have 
given the presence of the Melanesian and Australian 
elements more and more of a reality ixntil the belief 
has assumed the semblance of a demonstrated fact. 
As the result of a study of 10,000 American crania, 
personal visits to more than a hundred tribes in 
America and the study of a larger number of Aus- 
tralian skulls than any other man, the author is 
unable to accept the theory. The basic foundations 
of the theory are built on sand. So far as the skulls 
from Lower California are concerned, these skulls do 
bear a resemblance to some of those of Melanesia ; 
but this type is found also in not a few other widely 
separated regions of America, both among Indians 
and Eskimo. There it is contemporaneous with other 
types of these people, connects with them, and is 
only one of several. 

Romano-British Gloucester 

Further evidence of the culture of Romano- 
British J3rloucester is afforded by pottery from two 
sites in the city, which has been descrffied by Mr. 
Charles Green (Public Museum, Gloucester, Occasional 
Papers No, 3, 1935 ; 2d.). The first group, of which 
part has recently been acquired by the Museum, was 
found in excavating the foundations of the girls’ 
school at the corner of Denmark and Lansdown 
Roads. It has been ascribed to the period a.d. 250— 
300, but this dating is too late. The potter’s mark 
off. Galvi, referring to the factory of Cahuis at La 
Graufesenque, fixes the date of manufacture in the 
period A.D. 54-94. The evidence afforded by the 
collections in the Museum, mostly unpublished, 
points to the intmduction of terra sigillata into 
Gloucester during the Flavian period. The coarse 
ware here described falls into well-known types, most 
of which are dateable and can be compared with 
dated pottery from other sites in the district. Most 
of it is late Flavian. The second group is from a 
double interment found in the garden of a house in 
Dean’s Way. Iron nails, some showing traces of 
wood, were found, which possibly had belonged to a 
coffin. Other fragments of iron were with parts 


of a small bronze bowl, for wiiich it is difficult to 
find a parallel, as unlike the bronze pans of the 
period, it has no traces of handles. The pottery 
is in a fair state of preservation. A bulbous beaker 
belongs to a tjq^e which did not appear earlier than 
the beginning of the fourth century, while a pseudo - 
Samian bowl is also late. The jars belong to a 
t 3 rpe which persisted throughout the whole Romano- 
British period. 

Psychology and Nutrition 

An article by David Katz on '‘Some Problems of 
Feeding in relation to Industrial Psychology ” appears 
in the Human Factor (9, No. 4). The writer stresses 
the difference between rational and irrational aspects 
of nutrition. Man manages, in normal circumstances, 
to obtain a sufficient quantity of the basic substances 
of his diet as protein, carbohydrates and fats together 
with nutritive salts and vitamins, but the way he 
gets them is entirely at the mercy of the particular 
taste or preference that has been developed by the 
nation, race or climate, in which religious taboos, 
tradition and subconscious factors play an important 
role. Mr. Katz refers to the international results of 
the Japanese food habits compared with those of the 
Europeans ; to Germany’s errors in food policy 
during the War ; to the increasing ‘democratisation’ 
of food ; sex differences ; and changes of taste with 
age. If it should seem necessary to modify the 
acquired taste of a people, the administration should 
always keep in mind the important differexice between 
rational and irrational ways of satisfying human 
appetite. 

New Zealand Whitebait 

In the Victorian Naturalist (52, No. 3 ; 1935) Mr. 
Gilbert Whiteley gives an account of the Galaxiidae, 
a family which includes the whitebait of New Zealand 
and the mountain trout, minnow, jollytaii, eel gudgeon 
or native trout of Australia. They are mostly found 
in fresh water, from sea-level to the tops of mountains, 
some, like the whitebait, migrating to and from salt- 
water, but probably not travelling very far out to 
sea. The New Zealand whitebait of commerce consists 
of the young of more than one species which ascend 
rivers in hordes towards the end of the year. The chief 
species is usually called Qalaxias attenuatus, although 
strictly speaking it should be named Austrocobifes 
attenuatus. The breeding habits are peculiar : in 
spring, countless numbers of these small adult fishes 
are seen in the lower reaches of the rivers within 
tidal limits where are mud flats and muddy creeks 
with salt rushes and stranded brushwood ddbris. 
There, ov^a in huge numbers are laid and cling to 
the rushes and water plants near the surface of the 
water. In order that the young may hatch, the ripe 
ova must be washed from the plants at high spring- 
tides and the newly hatched fry driven out to sea, 
where they remain for a few weeks and then struggle 
up the rivers against the current. In the day an 
advance of a mile in three hours may be made. In 
the fresh water they remain for a few months and 
then descend again to breed. 
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Insects of the Kalahari Expedition Fossil Fishes of Sokoto Province 

In the Annals of the Transvaal Museum, 7, Part 1, De. E. T. White ha^ described colL.vcrions ef ios^ii 
October 1935, are a series of reports on various fishes collected by tiio olheeivs of the Oeo:(>g,oal 
groups of insects collected by the Vernay-Lang Kala- Survey during the course of water supply nivestiga- 
hari Expedition (March-September 1930). Mr. tions . in Sokoto irovince. ( (.ufological Survey of 
Louis B. Prout deals with the moths of the family Nigeria, Biili. 14, BJ34) I wo very distinct 

Geometridse. Concerning this group, he remarks that, faunas are/ present, om*' tioiiA ilu‘ I pper ( riftaeean, 
with the exception of a very few species, contained the other from tht* LoiiieL JxKeiie. Xhe niuterial eon- 
in the British Museum, from the N’ Garni country, sists largely of isolated tuetii aiid^ lioiies, but there 
no specimens appear to have been previously are a number of skiiiis of bom’^ lislh's, cliielly cat- 
obtained from the Kalahari Desert and its immediate fishes (Siliiroids) which stili ubouiul in this region 
vicinity. The number of Geometrid species collected and are a characteristic ft'iutui c of tht) modern fauna, 
was 51, distributed among 34 genera : six species These fossil forms, howt)\or, eaniuit be rt4(*rrcd to 
and one subspecies are described as new. In the any living genera, therefore imw genera have been 
report of Mr. L. Gschwendtner, water beetles of the established for them. The fishes from the Upper 
families Haliplidse and Dytiscidse are discussed. Cretaceous fauna include a For beagk‘ shark {La-nina) 
Altogether, 53 species are identified, three being of the same typo as the living s]>ecies, and a curious 
described as being previously unknown, together with genus of saw -fishes (Schhorhina) of w'hicli no repre- 
one new subspecies and one new variety. Beetles sentatives have sur'sdved. Sokoto Provinc'o at the 
of the family Buprestidse are reported upon by time when they li\’ed was probably a tropical or sub- 
Dr. Jan Obenberger, who records 36 species, three tropical sea. In the early leoceno p<'riod the deposits 
being previously unlmown. Dr. A, J. Hesse deals were coastal and tiie fishes were mainly sharks and rays 
with the weevils (Curculionidae). Out of 76 species, and also cat-fishes. The cat-fisln^s very jiossibly did 
four are described as being new while the undeter- not actually iiiliabit the brackish •watiu’s in which the 
mined forms are represented either singly or belong beds were formed, but art^ ]ikel,\' to huvi> been carried 
to groups not sufficiently known at present. The last down the rivers to the coast wiuui tiead or in a dying 
report, by Prof. T. D. A. Cockerell, is concerned with condition. Kiguros of tlu‘ iit.‘aresf livnng nXatives of 
the bees. A very considerable proportion of these most of the fish(>s art* gi\-t*n aiui thtTe art^ several 
insects are described as new, namely, 29 forms out good text figures and photographit' ]>iat(‘.s of the 
of a total of 62 species. The various reports make bones and teeth, 
a substantial contribution to a knowledge of the 

fauna of a region of notable biological interest. Origin of Copper Deposits 


Role of Organic Matter in Plant Nutrition 

CoNTiNTJiKO the series of researches on the above 
subject, three further papers by Subrahmanyan and 
his associates have appeared {Froc. Ifid, Acad. Sci., 
1, No. 12), These deal respectively with the economy 
of carbon during decomposition of cane molasses in 
swamp soil, the influence of fermentable organic 
matter on the transformation of iron, and the relation 
of the oxidation of organic matter in the soil to plant 
assimilation. Addition of molasses to water-logged 
soil was accompanied by much loss of carbon in 
gaseous forms, and still greater loss occurred after 
fioodiug. The distribution of total carbon was not 
appreciably affected by the concentration of molasses. 
Blooding removed the bulk of the organic matter in 
all cases. Fermentation and loss of carbon were in- 
creased by increase of temperature and access of 
oxygen. It is suggested that in the growing of rice it 
would be advantageous to convert the bulk of the 
added organic matter to insoluble forms before 
flooding. Addition of fermentable organic matter to 
swamp soils brought quantities of ferrous iron into 
solution, the amoimt varying with different soils, 
whilst insoluble ferrous iron in the soil sediment 
increased in all cases. Increasing concentration of 
organic matter inoreased the amount of ferrous iron 
brought into solution, and solution and subsequent 
precipitation were hastened by rise of temperature 
to 45° G. Evidence is presented to show that ferrous 
iron in solution is largely present in association with 
organic acids produced during fermentation, whilst 
insoluble ferrous iron is present as carbonate and 
sulphide. A survey of tropical soils showed most of 
thwn to be poor in organic carbon compared with 
soils from temperate regions. Addition of minerals 
may increaso or depress the beneficial effect of organic 
manuring. 


A GROUP of copptu*- boa ling p;yrriiotitn vtdns of tho 
Ducktown type and gt'iiotu'aily rt'lati‘d cu'<‘-bodies 
are widely distributed in scad horn A])palaehian 
region. The origin of tht^so is tho subject of a con- 
tribution by C. S. Ross (U.S. (.leoJ. i^urv., Prof. 
Paper 179; 1935) which is of particular importance 
on account of the valuable diseussion wdiich 
it contains of replacement phenomena and the 
criteria by means of which mineral sequences can be 
determined. A magnificent series of forty -four plates 
illustrates the evidence most convincingly. The veins 
are thought to have been deprived from a differentiating 
magma, but no parental igneous rock has b<*.en traced 
in the region. The first eM'nt in vein formation was 
the intrusion of a folsjiathic magma. This was 
followed by introduction of win (|uarlz, after wdiich 
followed a stage characierisiHi by a iargt^ group of. 
ferromagnesian iniuerals. llepdacfcaHcut of quartz by 
hornblende and actinoiito is of particular interest. In 
most of the veins, tliis stage was suc(*oed(xl by one 
in which calcite was tho dominant min(*ral, assticiated 
in some cases with latt?r dolomite, and ankeriti*. Tliere 
is good evidence that tho carliouates do not re])rcsent 
replaced limestone, but are hydrothermal tie])osit s. A 
small group of silicates foilow’cd and re])Iac*(‘d car- 
bonates, and finally (with insignificant excerptions) 
sulphides were introduced and replaced carbonates, 
quartz, felspars, ferromagnesian minerals and schists. 
As regards the physical chemistry of the processes 
involved, our knowledge is woefully deficient, and 
after a lengthy discussion the author is obliged to 
confess that the character, concentration and re- 
actions of the volatile substances that formed the 
solvents and the transporting agents for the vein 
materials are little understood. As a demonstration of 
replacement, however, the occurrences described are 
of fundamental petrological importance, since there 
is a steadily growing body of evidence that certain 
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igneous rooks, commonly thought to he crystallisation 
products from: magmas, may actually be complex 
metasomatic replacements/ of pre-existing crustal 
materials. 

The Asama-yama. 0apan) Eruption of 1935 

Fob more than two years since the explosions of 
1932, the volcano Asama remained inactive. In 
October 1934, however, the floor of the crater began 
to rise at the rate of about 8 in. a day, and the 
surface of the ground at the Volcano Observatory, 
three miles east of the crater, showed a considerable 
tilting. These changes were the preludes of the 
series of eruptions, in April and May 1935,: that are 
now described by Mr. T. Minakami {Bull. Earthq. 
Bes. Inst., 13, 629-643 ; 1935), The first and greatest 
eruption occurred on April 20, and was followed by 
forty others until May 28, During the explosions, 
th(‘, crater floor was broken up, and bombs, weighing 
altogether 4-| million tons— -one of them 200 tons — ■ 
wTire scattered over the surface of the cone. Ashes 
fell over a narrow zone entirely to the east of the 
volcano and including Tokyo and Tiba. In the same 
direction, there was no trace of a silent zone in the 
sound-area, but towards the north, west and south 
the zone was clearly developed, the boundary of the 
inner sound-area having a mean radius of 30 miles, 
while the boundaries of the outer area had mean 
radii of about 90 and 150 miles. During March, the 
ground of the Observatory tilted at the mean daily 
rate of 1-5" towards the south-east. On April 17, 
the direction of tilting was reversed, and 011 April 20, 
the tilt was 2*5'^ Another reversal occurred on 
May 2, and, after that, the daily rate of tilt began 
to decrease. It is interesting to notice that extra- 
ordinary tilts of the ground were invariably accom- 
panied by violent explosions. 

Physiology of Illumination 

Iisr a paper read to the Illuminating Engineering 
Society on November 12, Dr. R, J. Lythgoe said 
that the eye can function over a range of illumina- 
tions between 0-00001 and 10,000 foot candies. It 
has been recently shown that even in occupations 
only requiring the crudest visual perception, the work 
is speeded up by an increase in illumination. Ex- 
tremes of contrast are subjectively uncomfortable, 
and so it is advisable not to have a great difference 
in brightness between the task and the surrounding 
field of vision. It was stated that a single ‘glaring’ 
source of light hanging on a black wall near a visual 
test object may actually improve the perception. 
The general increase in the standards of artificial 
illumination is in keeping with the more generous 
economic outlook of to-day. Along with the rise 
of the level of living there has been an increase in 
the illumination of factories. Before the Great War, 
four foot candles was the minimum recommended ; 
it is now ten foot candles. So far as evidence goes, 
the standard of illumination seems to be continually 
rising. The limit is governed by technical and 
economic reasons. Skill is necessary to make a little 
go a long way. Anyone can take a snapshot out of 
doors ill 5,000 foot candles, but skill enables us to 
arrange lights indoors so that a good portrait can 
be obtained with 100 foot candles only. 

Miniature Thermionic Valves 

The midget type of three-electrode valve referred 
to in Natubb of October 27, 1934, is now accom- 


panied by a pentode of the same general form and 
construction. These ‘acorn’ tubes, as they are Imown 
in the United States, have been developed by the 
R.C.A. Manufacturing Company, and a brief, illus- 
trated description of them and their characteristics 
is given in a paper by B. Salzberg and D. G. Burnside 
in the October issue of the Proceedings of the Institute 
of Radio Engineers. On account of the decreased 
impedances of the leads and the lower inter-electrode 
capacities and transit times, these valves permit of 
considerable improvement to be made in receiving 
equipment for ultra-short wave-lengths. The triode 
can be operated as an. oscillator in a conventional 
circuit down to a wave-length of about 40 cm., while 
the pentode can be used as a radio -frequency 
ampifeer at wave-lengths down to about 70 cm. It 
is claimed that, at a wave-length of three metres, 
these pentodes enable an amplification of 10-15 
times to be obtained under conditions at which the 
ordinary valve would be quite useless. The small 
size of the valves and their novel structural arrange- 
ments permit the construction of compact and con- 
venient receiving apparatus. Even at longer wave- 
lengths, the excellent characteristics of the valves 
make them applicable to purposes where their small 
size and low weight are of importance. 

Reaction of Hydrogen with Oxygen 

Many investigations have been made of the 
reaction of hydrogen atoms with oxygen molecules, 
but it has remained uncertain whether the reaction 
H -f Og occurs as a two-body or as a three-body 
process. G. A. Cook and J. R. Bates [J. Amer, Ghent. 
Soc., 57, 1775 ; 1935) have reinvestigated the reaction, 
the hydrogen atoms being obtained by the photo - 
dissociation of hydrogen iodide. A similar study was 
also made of the reaction between deuterium iodide 
and oxygen. It was found that, in parallel runs, 
more deuterium is oxidised than hydrogen, and 
that addition of nitrogen greatly increases the 
oxidation of hydrogen or deuterium. The results 
indicate that the reaction between hydrogen atoms 
and oxygen molecules is a three -body process. 
An analysis of two possible reaction mechanisms 
is made. It is also concluded that Steiner’s value 
for the velocity coefficient I’h 4 - H + Hs is to be 
preferred to the very different one given more 
recently by Smallwood. 

Structure of Elliptical Nebulae 

The true nature of the elliptical nebulae is at 
present a problem of considerable difficulty, partly 
owing to the lack of sufficient observational data on 
which to found a satisfactory theory. With the 
object of remedying this deficiency, Sinclair Smith 
{Astrophysical J., 82, 192) has recently made ob- 
servations of polarisation, nuclear size and spectral 
character in Messier 32, a nebula which is regarded 
as typical of its class. He has foimd a definite nucleus 
of diameter approximately 0*8", but no detectable 
polarisation within 75" of this nucleus. The spectral 
type is <iG3 and shows no variation along the major 
axis. Much work remains to be done on these lines ; 
but at present the observations do not support 
Jeans’s gas-sphere model, or ton Bruggencato’s 
hypothesis of an assembly of small particles illum- 
inated by the nucleus. It is suggested that a star 
cluster model accounts best for the facts, though the 
resulting central density of 8*8 x 10® stars per cubic 
parsec is extraordinarily high. 
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International Exhibition of Chinese Art 


T he exhibition of Chinese art, which opened at 
the Royal Academy of Art, Burlington House, 
Piccadilly, London, on November 28, is a, unique 
opportunity for student and connoisseur alike. No 
such collection of objects from the Far East has ever 
been gathered together in Europe before ; and it is 
an opportunity that is not likely to recur. Nearly 
four thousand objects are shown, of which ©very one 
is of interest, either for its aesthetic excellence, or for 
its historical significance. 

The nucleus of the exhibition is drawn from the 
Chinese national collections and has been selected 
from the Imperial treasures which came from the 
Forbidden City. Not a few of these were made 
specially for palace use, and bear the emperor’s com- 
memorative inscription. In addition, exhibits have 
been contributed from public and private collections 
in Japan and the United States, and among European 
countries, Great Britain, France, Germany, Sweden, 
Russia, Turkey and the City of Danzig. Even Egypt 
has helped. In fact, every effort has been made to 
secure that the exhibits should be as fully representa- 
tive as possible. 

The range of the exhibits is almost as varied as 
the sources from which they have now been brought 
together. Every side of Chinese artistic achievement 
has been covered — in all instances adequately to 
meet the needs of the student, in many with 
abundance. Bronzes, carpets, enamels, embroideries, 
glass, ivories, lacquer, paintings, calligraphy, sculp- 
ture, textiles, and, needless to say, numei’ous ex- 
amples of the most characteristic products of Chinese 
culture, jades and pottery and porcelain, all are 
shown at the highest point of attamment in technique 
and artistic development in the respective periods. 

The exhibition has been arranged on a chrono- 
logical basis, in dynastic periods. Some idea of the 
impressive character of Chinese civilisation will be 
gathered from the fact that the exhibits, of which the 
earliest in date may well stand comparison in artistic 
merit with later objects in their own class, cover a 
period of no less than thirty -five centuries, ending at 
A.D. 1800 and beginning with the Bronze Age at about 
the middle of the eighteenth century b.c. This is a 
record with which not even Egypt, with all its long 
history, can compete. 

In an exhibition such as this, in which the principle 
of selection has been either purely sssthetic or relative 
to the history of artistic development, the objects 
shown are unfortunately but necessarily divorced 
from their cultural context— an association of the 
greatest importance, as all will admit, who have any 
acquaintance with Chinese culture. Of the purely 
esthetic aspect of the exhibition, Natxjbe may well 
leave othe^rs to speak. It is far from being without 
significance for scientific studies. 

The ethnologist, and still more the archseologist, 
will find much of supreme interest and no little 
importance here. This indeed is no more than might 
bo expc'utod wlien so long a period of development is 
covered. Tlie ethnologist, for example, will note the 
early ai)pearanco in the bronzes of the Shang-Yin 
dynasty ( ? 1766- ? 1122 b.c.) of the characteristic feel- 
ing of China for form and ornament, as well as the 
delicacy of handling in technique. Nor will he over- 


look how, notwithstanding utlmic niovemont at 
various periods, aftfu* lining iiillueiieed for a time, 
those qualities roass(*rt themselves, except possibly 
in the last period under the i\hme!iu dynasty, when 
the, effect of intiueriee-s making for an elaboration of 
form and colour seem to ha\'e h<^ru unusually pro- 
longed. This ]MTsist('.n<M* of th(> stamp may 

perhaps be appn'ciati'd most readily in the scailptiires 
and figures of the Thing p(Tio<l (a.d. 618-819). when 
Chinese Buddhist art, purified from corrupting 
elements, by fre'sli contacts with India through the 
Chinese pilgrims who jounieyed to that country, 
rapidly reassertt^d its native qualities in imported 
art forms. It is periiaps scarcely necessary to add that 
the objects belonging to th(^ earlier diaiasties, and 
especially the human figim^s, looming from })urials, 
are of the greatest significance for Cliim.'se nhgious 
belief, legend and domestic culture. 

To the arciueologist and student- of ju'ehistory. the 
interest of the exhibition, t^speeially in tlu^ ehrono- 
logically earlier sections, is eA'en greatt'r. Early 
Chinese history in its annals is obs(*unMl in the mists 
of time, Tlie records t>r tanpei'ors and of their 
achievements stretch well back into the third 
millennium b.c. Until re(‘ently it had been held — and 
even then with some doubt - -that auth(*utic history 
did not begin at the e-arlu'st bthore flan ('hou dynasty 
( ? 1122-249 B.C.). Excavation, however, which began 
with a Japanese (*.xpeditioii in UHMb %vas continued 
by Dr. J. C. Andei*sson after the Groat \Viu\ and 
recently has been pros<H*utod with vigour by the 
Chinese themselves, has rei’oaled the existence in 
North and Central China of a ehalcolithic civilisation, 
which followed on a neolithic culture ending about 
2000 B.c. It would appear from recent research that 
this ehalcolithic civilisation reached, or at least 
infiuenced, southern China about the beginning of 
the Chou dynasty, or sliglitly before (see Natuek of 
August 31, p. 346). Among the objects of this early 
culture there appears a painted pottery, apparently 
belonging to the groups of early painted pottery 
which have been foumi in eastern hlurcqxs westenn 
Asia, Baluchistan and northtaai India. In China it 
appears to be an intrusion which dies out, a second 
type of unpainted ware, being the <*haract</ristie form, 
persisting through th<‘ lattu* })e.riod. 

Interesting as this (nxrly civilisation und<>ubt<‘dly 
is in view of its possible Wk'steni afHnitu^s, its con- 
nexion with the period which follows, on presc^nt 
evidence, is of no less moment. For it is to bo noted 
that the early ceremonial bronzes and otlior olqects 
of the Bronze Age from recent excavations, sonu^ of 
which are inscribed, appear to confirm the rc^cords of 
the emperors of the Shang-Yin dynasty in the annals 
previously regarded as legendary. 

Unfortunately, it lias not been possible to do more 
than refer in passing to the remarkable series of 
exhibits of the T’ang period, perhaps China’s age of 
greatest expansion. Here the most noteworthy ex- 
hibits are the paintings recovered by Sir Aurel Stein 
from Tun-huang ; but the whole exhibit of this period 
is of the greatest importance for the. student of 
cultural contacts between East and West, notably in 
the sculpture, where Greek influence still lingers, 
permeating through India after many centuries. 
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Lenses Employed in the Technicolor Process of Cinematography 

By W* Lee, Research Department of Taylor, Taylor and Hobson, Ltd^ 


I N colour pliotograpliy it is necessary to analyse 
the light reflected by coloured objects into at 
least three spectral regions which, where there are 
three only, may be termed red, green and blue 
respectively. This is done by means of colour filters 
which transmit definite portions of the spectrum and 
absorb the rest ; the three negatives are produced 
either successively or simultaneously . In cinemato- 
graphy the negatives must, of course, be made 
simultaneously unless the rate of movement of the 
film is increased threefold, to which there are grave 
objections. The three negatives may be made 
simultaneously by means of three lenses ; this results 
ill colour parallax, and the three images will never 
exactly superpose. Alternatively, the beam of light 
issuing from a single objective must be divided. This 
division may be made by means of superposed filters, 
the components of white light being successively 
subtracted and acting on sensitised films superposed. 
The objections to this are that the films and filters 
must be very thin if the composite ‘tri-pack’ and 
filter film is not to be too thick, and that each layer 
of emulsion produces a certain amount of scattering, 
so that the successive images are more and more 
diffused. Other methods of dividing the beam are 
by successive reflections from thin, partly-reflecting 
and partly -transmitting films, which may be either 
isolated films of collodion or films of silver on glass 
surfaces. The silver may be in the form of totally 
reflecting films partly covering the surfaces they are 
deposited on, a method not without objection since 
the areas of film must be small if there is not to be 
differentiation between different parts of the light 
beams ; alternatively, the silver films may be so thin 
as both to reflect and transmit. 

The Technicolor process is, optically speaking, a 
combination of two processes suggested above. One 
semi -reflecting metallic film on the diagonal plane of 
a glass cube is combined with a bi-pack, to which 
the objections of the tri-pack do not altogether apply, 
as the two sensitive films can be placed in contact. 

The glass cube placed between the lens and the 
film has considerable thickness (being approximately 
equal to the size of field covered) and therefore pro- 
duces considerable aberration. This fact was not 
sufficiently realised by early experimenters in colour 
photography, who tried to combine prism ‘beam 
splitters’ with normal lenses on the market, which of 
course had not been computed for use with con- 
siderable thicknesses of glass. The result was poor 
definition and images of unequal sizes. Technicolor, 
however, early realised the necessity for taking the 
prism into account in the design of the lens system, 
and in 1918, D. F, Comstock took out a patent 
(British patent 131,422) for several constructions, 
having apertures up to //3*9, for lens systems com- 
bined with prisms. In 1927, however, their prism 
system was simplified and the need felt for lenses of 
larger aperture, owing to the change in cinema 
technique from outdoor to studio photography. 
Technicolor approached Taylor, Taylor and Hobson, 
Ltd., who were making lenses having an aperture of 


F/2, and asked them to design a special lens for their 
needs. This was for two-colour work. With the 
change to three-colour work in 1931, a further change 
was needed, and, moreover, the matter of colour 
correction became more stringent. 

It is possible to equalise the focusing position and 
the focal lengths for two parts of the spectrum which 
would, in practice, be the ‘centres of gravity’ of the 
spectrum bands passed by the two filters used, but 
when three colours are in question there is the 
difficulty that the third colour must necessarily be 
out of focus owing to the so-called secondary spec- 
trum. This secondary spectrum can be reduced in 
certain optical systems such as telescopic objectives and 
photographic lenses of small aperture by the aid of 
special glasses ; but the dispersive power of these 
glasses, the so-called ‘telescope flints’, which have 
partial dispersions more nearly proportional to those 
of crown glasses than the flints in ordinary use, is so 
low that, in photographic systems of large aperture 
and considerable field dependent entirely upon these 
glasses, the construction is prohibitively complicated. 
However, since, in the new Technicolor process, only 
two images are formed in a plane at right angles 
thereto, it is possible to allow for the slightly different 
focus for the green, if the foci for the red and blue 
coincide. These, then, were the conditions to be 
fulfilled ; the red and blue foci must coincide, the 
tolerance being that the blue focus might be 
0*0005 in. longer than the red as the blue negative 
is the rear one of the bi-pack. The green focus 
could be 0*003 in. shorter than the common focus 
for the blue and red. These conditions were for the 
‘standard’ focal length of 50 mm. The aj)erture 
required was jF/1*7. As there is inevitably some loss 
of definition in colour processing, the definition of 
the lenses was to be better than that of lenses 
for non-colour work. Other lenses of focal length 
70 mm., 100 mm. and 140 mm. were also required. 

Now the ‘secondary spectrum’, which required an 
adjustment of 0*003 in. for the green on the 50 mm. 
lens, increases with focal length, so that it becomes 
0*008 in, with the 140 mm. lens, while the ‘adjust- 
ment’, being made on the camera, is fixed. It thus 
became necessary to reduce the secondary spectrum 
with the longer focus lenses. Fortunately, the 
Parsons Optical Glass Co. (now Chance -Parsons) 
came to the rescue with a new glass ; an experimental 
melting produced a glass having a reduced secondary 
spectrum and having the low V of 44*9 (as against 
52*2 in the old ‘telescopic flint’). By judicious 
incorporation of this glass in one or two components 
in the longer focus lenses, these were designed to 
give approximately the same difference between the 
green focus and the red -blue focus, as in the standard 
lens. 

A further interesting problem arose when short 
focus lenses were required, because, with normal 
types, there is not sufficient clearance between the 
lens and the focal plane to accommodate the prism. 
Mr, J. A. Ball, of Technicolor, had tried placing a 
negative lens in front of an ordinary cinematograjfii- 
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taking lenSj^ the distance between the two being 
greater than the focjal length of the positiya lens ; 
thereby he decreased the focal length and at the same 
time displaced the nodal plane towards the focal 
plane, giving greater clearance. 

A negative lens so placed, however, introduces 
considerable barrel distortion. Ball reduced this by 
using two negative components, each a cemented 
doublet, but when the problem was put to Taylor, 
Taylor and Hobson, Ltd. to provide a lens of aperture 
E/2 free from distortion, a complete solution was 
forthcoming with a negative consisting of only tw^o 
simple elements. Fig. 1 shows the Taylor -Hobson 
lens. The same stringency as to colour correction, of 
course, applies to this lens. 

The closeness of the limits for colour correction 
necessitates special precautions in manufacture. In 
a batch of lenses made to very close tolerances of 
radius and thickness and made from identical glass 
melts, it is rare to find the chromatic corrections 
identical to the Technicolor specification, owing to 
small variations in the composition of glass through- 
out the pot. The assembled lenses are first tested 


for focus throughout the spoctmm on a colliiaatoj 
iilumlnated tliroiigh a constant deviation prism. H 
necessary, altca’ations aro tluai made, to bring* the 




FIG. 1. 


chromatic corrections light. Finally, a photographic 
check is made. An inclined object consisting of 
parallel lines is photographed through the actual 
colour filters used bv Technicolor. 


Bacteriology of the Atmosphere’*' 


T he study of the bacteriology of the atmosphere 
dates back to the time of Ehrenberg, who 
published twenty-five papers dealing microscopically 
with dust and its biological concomitants in the air. 
The great impetus to the study was, however, the 
controversy over the question of spontaneous genera- 
tion, with which the name of Pasteur is indelibly 
associated. He was not, however, the pioneer in this 
respect, for Gaulthier de Claubry in 1832 and Baudri- 
mont in 1855 had already given definite experimental 
proof of the existence of living ‘germs’ in air, capable 
of provoking decomposition. It was the experimental 
genius of Pasteur which eventually settled the 
controversy beyond all doubt, and incidentally 
opened the eyes of scientific workers to the existence 
of a circumambient flora of unknown potentialities. 

The epoch-making development of these dis- 
coveries lies in the antiseptic surgery of Lister. 
Researches on the sanitary quality of air multiplied 
exceedingly at this period, but, while much of 
scientific interest was revealed, the general result was 
to make clear that among the numerous organisms 
suspended in air and capable of growth, there were, 
as a rule, very few of pathogenic or of surgical 
importance. For this reason, there has been of late 
years a considerable waning of medical interest in 
the air -borne flora, to the point of positive neglect. 
Yet, while the above statement may be true of the 
surgical aspect, there is no doubt that from the 
physician’s point of view, air-borne infection is, in 
certain cases, of primary importance. This is par- 
ticularly tme of pulmonary diseases. • 

Some excuse for this state of affairs may be found 
in the^ comparative dearth of knowledge about the 
conditions under which aerial organisms live and 
survive to convey infection. A few investigations 

T> Clmdwick Public Lecture delivered by Prof. 

of Hygiene and 


have been carried out on the lability of organisms 
in sand or dust or suspended in wat,er droplets | but 
it is ■ still true to say, for exam|)lo of the tubercle 
. bacillus, that therc^ is no , exact knowledges of the ^ 
conditions under which it can or cannot survive when 
floating freely in air. 

■ If this is true of such special cases, of vita! import- 
ance to man, how much more does it apply to the 
generality of air-borne organisms — the aeroplankton 
— -not onJy of living rooms, etc., but also of the 
atmosphere as a whole. The biological side of oceano- 
graphy has been impressively developed during this 
century, but the biological side of meteorology 
remains an unexhausted field for investigation. It 
has- been too rashly assumed that the atmospliert) 
cannot offer a peimanent home to micro-organisms, 
and that those which arc) found there are strayed 
wanderers from their true homes and aro either dead 
or in some dormant, spore form. 

Investigation makes this much h-^ss certain. The 
number and variety of organisms found aro sometimes 
very great, and they are in many (jases not referable 
to^ types found' elsewhere. Moreover, spore-bearing 
types are relatively rare, at least among the bacteria 
and the yeasts, though manj?' fungal spores have been 
found. The latter have been investigated chiefly in 
Canada and the United States, in connexion with 
the spread of rust infections on crop plants, and 
their migrations have been traced, to some extent. 

The distribution of organisms in the atmosphere 
is not ,a simple function, of height, ns earlier obseiwers 
thought. , Aeroplane surveys have made , it clear that 
micro-organisms occur in sporadic clouds, like.. those 
of ocean plankton, which,, may be found at any. height 
that has' so far .been investigated, .that is, up. to 
20,000 ft. If it be true that the atmosphere does not 
provide permanence of -vital: conditions, yet it does 
provide undoubtedly continuity, so that there are 
at all times and places some portions of the atmosphere 
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in which organisms can live. Condensation of moisture 
takes place very readily on such small objects, and 
it is significant that the largest catches have been 
reported from just below the base of clouds, where 
saturation conditions obtain. In the like situations, 
multiplication of organisms may take place to such 
an extent as to give rise to a veritable cloud flora 
and perhaps to account for the many instances of 
rains of small organisms for which no terrestrial 
source has been reliably indicated. Even apart, how- 
ever, from such favourable conditions, it is quite 
possible for micro-organisms to live, surrounded by 
condensation droplets, even at great heights. Many, 
if not most, are protected from the lethal action of 
ultra-violet rays by red or orange pigments which 
screen the living matter and also warm it by absorp- 
tion of heat rays, so that they may survive anywhere 
below the ozone layer, even at air temperatures well 
below zero. All the elements necessary for nutrition 
may be obtained in the air in quantities sufficient 
for the exceedingly small weight of the aeroplankton. 
Formaldehyde and radioactive material are also 
present, and may play a part in stimulating growth. 

When one considers the heavy contributions that 
air deposits make to the soil, even in country districts, 
there is seen to bo no more reason for regarding the 
soil as the origin of the air flora than vice versa. Dust 
is in fact the mother substance of the soil. 

Methods which will combine both qualitative and 
quantitative results still need to be worked out, and 
particular stress may be laid on the need for variety 
of growth -media and for prolonged incubation periods, 
since many aeroplankton organisms are of very 
delicate growth. Until we know why this is so and 
how such apparently delicate organisms can survive 
in the atmosphere, we are not likely to have a full 
understanding of the conditiofis of air-borne infection. 


Educational Topics and Events 

Bibmingham. — Prof. Kenneth Neville Moss, pro- 
fessor of mining, has been elected to succeed Prof. 
Stiles as dean of the faculty of science. 

Dr. E. L. Hirst has been appointed reader in the 
chemistry of natural products. 

Work on the foundations of the new chemistry 
block has begun. 

Cambridge. — -At Clare College, J. D. Boyd, 
University demonstrator in anatomy, has been 
elected into a fellowship. 

The governing body of Emmanuel College 
invites applications for a research studentship 
which will be awarded in July 1936. Applications 
must be sent to the Master, Emmanuel College, 
Cambridge, in time to reach him not later than 
June 30. Preference will be given to candidates 
who have already completed one, but not more than 
two, years of research. The studentship, which must 
be held at Emmanuel College, and has a maximum 
annual value of £150, is awarded and normally held 
for two years, but may be renewed for a third. The 
studentship is not tenable by a woman or by a 
graduate of the University of Cambridge. 

LoisTDOisr. — Dr. Eric Boyland, since 1931 physio- 
logical chemist at the Research Institute of the 
Cancer Hospital, has been appointed University 
reader in biochemistry, and Dr. V. B. Wiggles worth, 
since 1926 assistant in the Department of Entomology 


at the London School of Hygiene and Tropical 
Medicine, has been appointed University reader in 
entomology. 

OxEORD.—On November 23, Dr. R. T. Gunther in 
his lecture on the “Early Men of Science of Magdalen 
College” suggested that the natural amenities of the 
site may have attracted the attention of Edward 
Wotton and others to zoological studies, just as in 
the seventeenth century the foundation of the 
Botanic Garden on the College land stimulated an 
interesting group of botanists, among whom were 
William Browne, Stonehouse, Hooper and Drope. 
Cartwright, of power loom fame, Go win Knight, 
maker of strong magnets, Charles Daubeny, vulcano- 
logist, chemist and botanist, and Lord Rosse, wore 
among the distinguished forerunners of the modern 
succession of eminent Wayiiflete professors now 
attached to the College. 

The honorary degree of D.C.L. was conferred upon 
Sir Harry McGowan, chairman of Imperial Chemical 
Industries, Ltd., on November 23, 

St. Andrews. — ^IMr. R. 0. Alexander has been 
appointed to the chair of surgery in the University, 
vacant through the death of Prof. John Anderson, 


The result of the parliamentary elections to the 
three seats for the Combined Scottish Universities 
was announced on November 25. The following 
were elected : Prof. J. Graham Kerr, formerly regius 
professor of zoology in the University of Glasgow 
(Unionist) ; Dr. G. A. Morrison, formerly headmaster 
of Robert Gordon’s College, Aberdeen (National 
Liberal) ; and Mr. A. Noel Skelton (Unionist). The 
death of Mr. Skelton on November 22 will cause a 
by-election. 

The following scholarships, which are tenable for 
three or four years, will be oflered by the Institution 
of Naval Architects for competition in 1936 : Naval 
Architecture: MartelU £130 a year; Trewent, £125 
a year ; Denny, £75 a year. Marine Engineering : 
Parsons, £150 a year ; Yarrow, £100 a year ; Denny, 
£75 a year. The Denny scholarships are tenable for 
four years at the University of Glasgow only. Full 
particulars can be obtained from the Secretary of 
the Institution of Naval Architects, 2 Adam Street, 
Adelphi, London, W.C.2. 

The Association of University Teachers has written 
to the Rumanian Legation in London in reference 
to Prof. Pierre Constant inesco Iasi, professor of the 
history of art in the Faculty of Kichinev, who is 
stated to be undergoing trial on a charge of con- 
spiracy against the State following his activities 
against war and fascism, activities which it is claimed 
have been carried out in a public and legal manner. 
The Association expresses the hope that the outcome 
of the trial will be such as to make it clear that the 
right of freedom of speech for university professors 
is upheld in Rumania, and quotes from a resolution 
adopted by its Council on December 14, 1934, in the 
course of which the Association affirms “the right 
of university teachers to the full exercise of their 
functions and privileges as citizens. It maintains 
that the public expression of opinion, within the 
limits of the law, on controversial matters is in no 
way incompatible with the position and responsi- 
bilities of a university teacher, it being understood 
that such expression of opinion is personal and does 
not commit the Institution to which he belongs.” 
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Science News a Century Ago 

Anniversary Meeting of the Royai Society 

Thb aimiversaiy meeting of the Royal Society 
was lield on November 30, 1835, J. W. Lubbock, 
vice-president and treasurer, being in the chair. The 
secre/tarics’ report stated that the Copley Medal had 
been awarded to William Snow Harris for his ‘‘Ex- 
perimental Investigations of the Eorces of Electricity 
of high Intensity”, while one of the Royal Medals 
had been awarded to Michael Faraday for his “Ex- 
perimental Researches in Electricity” and the other 
to Sir William Rowan Hamilton for papers published 
by him in the Transactions of the Royal Irish Academy, 
vols. 16 and 17, entitled “Supplement to an Essay 
on the Theory of System of Rays”. The report also 
announced the appointment of Mr. Robertson as 
assistant secretary “at a salary of £160 per annum 
with the use of a bed-room, sitting-room, coals and 
candles”, and of Mr. Scliuckard as librarian at a 
salary of £50 per annum, Mr. Schuckard was to 
attend from 12 to 4 o’clock on two days of the 
week. The Society consisted of 10 Royal personages, 
48 foreign membei's and 735 home members, of whom 
598 had comxmmded for life. 

Culture of Grapes by Lord Tyrconnel 

At a meeting of the Horticultural Society on 
December 1, “a paper was read containing notes and 
observations on many kinds of grapes, cultivated at 
the seat of the Earl of Tyrconnel, near Catterick 
Bridge, in Yorkshire, the vineries at which place seem 
very rich in varieties of this fruit, placed under 
circumstances highly favourable for comparison ; 
any remarks like these, have been the result of long 
experience by Mr. Whiting, Lord T’s gardener, 
cannot fail to aid in clearing up the confusion which 
reigns over the nomenclature, etc. of nearly 200 
supposed different sorts of grapes, and further the 
establisliment of a standard of certainty among so 
much conflict of opinion”. {AthencBimf 

The London Mechanics’ Institution 

On Friday, December 4, The Times recorded that 
this Institution held its usual quarterly meeting on 
Wednesday evening, in its theatre, Southampton 
Buildings, Dr. Clutterbuck, vice-president, being in 
the chair. A report of the committee of managers 
said that the present number of members was 1,211, 
an increase of 180 on the preceding quarter. The 
funds of the Institution appeared to be in a prosperous 
condition, between £200 and £300 having been paid 
to lecturers during the preceding twelve months. The 
chairman congratulated the meeting on the Institution 
having arrived at its twelfth anniversary, and said 
h(3 believed a more favourable report on its condition 
had not been presented before. Votes of thanks were 
given to Dr. Birkbeek, the president, for his exertions 
on behalf of the Institution, to lecturers and teachers 
of classes who had given their services free of charge 
and to the donors of books, etc. 

Education in Italy 

In its column of Weekly Gossip on Literature and 
Art, the Athemeum of December 5 said, “In Italy, 
Silkworms, Wine-making and Education seem to 
occupy public attention. Silkworms, it appears, are 


■ subject to some sort of infection dist^ase, the nature 
of which, it is important to disco\'or, that precautions 
may be taken to guard against it. . . . The attontion 
to- education wo luu'c before notie(‘d ; since then 
we have seen aimoimctMl in thc‘ periodicals, a ‘Manual 
of Instruction for Infant Schools’, a dfonrse of Instruc- 
tion for Girls’, and raoi*t^ books for tlio ns{3 of young 
persons than we can re(*ollta:'t , bcsidi's s’undry essays 
upon the subjoct of hkiueation. We Irust, therefore 
that the rising generation of Italians will improve 
accordingly. . . . From 8i(aly wo learn that not less 
than nine periodicals literary and seicaxtilie now 
flourish there. . .” 

Electrostatics; Faraday Borrows a Copper ' 

“Have borrowed a copper from Mr. Kipp. It is a 
new one, not quite finished, and ha\'ing no cock fixed 
in it, so that its shape and condition is regular.” 
Thus wrote Faraday on December 5, 1835, and with , 
the borrowed copper proccnaled to make the first of 
his electrostatic experiments. The vt^ssei, a largo one 
of 31 inches diameter, was set tip on an insulating 
stool and charged by moans of a frit^tional electrical 
machine. Then with a carriiT ball -—a small s^there 
covered with tinfoil and suspendo<i by a silk thread — 
he examined the state of <dtH3trifiention at various 
points of the surfact' inside ami outsidt* tlie copper. 
The surface was toucluM and the charg<^ taken by 
the ball transferred to a test electrometer. A series 
of trials soon sIiowthI liim that ]>rojeeting parts of 
the outside, for examjilo, the edg<^ or rim of the 
copper, wore tlio most highly electrified. Very little 
electricity could be obtaiiUMl from any ])oint inside : 
the walls neai* the top w-ero foal>iy v.hnvgod, but the 
bottom showed no chaige at all. 


Societies and Academies 

. London 

Royal Society, November 2L A. R. IJbbelohde, 
J. W. Drinkwater and A. Egerton : Tro -knocks’ 
and hydrocarbon combustion. Former aiTangoments 
for sampling the gases from th(3 engine cylinder have 
been so modified that the samples can bo taken 
when ignition is made to occur evory alttuiiate cycle 
either in the firing or non-firing strokes. Aldehydes 
are formed at the end of the compression stroke- in 
the non-fired cycle, but the comment ration is much 
smaller than in the firing stroloE Th(5 (juajititi(^s of 
formaldehyde and of total a,ldehydt‘s havt‘ boi'ii 
measured when ruiming on various fuels ; the amounts 
produced are insufficient to aceouiit for ‘knock’ ; 
for this, another source of jRU'oxides is tluTofore 
needed. Experiments are describt‘d wdiidi sugg(‘st 
that most hydrocarbon fuels can b<3 made, to ‘laiock’, 
provided molecules which can disrupt and give rise 
to a branched chain reaction are produced or made 
available. The main source of the nitrogen peroxide 
found m the previous exx>erimcnts is probably the 
hot active surface of the exhaust valve, and is proved 
not to be theffiame. D. T. A. Townend and E. A. C. 
Chamberlain : ^ The influence of pressure on the 
spontaneous ignition of inflammable gas -air mixtures. 
(4) Methane, ethane and x^roxxaiie-air mixtui*es. 
Whereas with the higher jparaffins previously rejiorted 
on, the ignition points were found to lie in two well- 
defined temperature ranges, location in the higher 
range occurring at low pressures, and in the lowT^r 
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rang© at higher pressures, with methane or the inter-' 
mediate products to which it gives rise, they were 
confined to an upper range even at pressures up to 
30 atmospheres. The view previously put forward 
that ignition in the lower system occurs when tem- 
perature and pressure conditions favour the survival 
and further oxidation of aldehydes (mainly acet- 
aldehydes) has found further support. 

' PARIS' ■ 

Academy of Sciences, October 28 (€,R., 201, 749- 
800). FiiLix Mesnil : The jubilee of the prevention 
of hydrophobia produced by a bite. Pasteur’s first 
communication to the Academy was on October 26, 
1885. Between July 6, 1885 and January 1, 1935, 
no less than 51,057 persons have been treated in 
Paris by the Pasteur method, and of these 151, 
or less than three per thousand, have died of hydro- 
phobia. Chables Achard and Maurice Piettbe : 
Researches on the proteins of the cancer cell. The 
albumin isolated from cancerous tissue has the same 
composition as serum albumin, but has smaller 
molecules than the latter. Pierbe Lejay : A new 
gravimetric linking of European stations of reference. 
The establishment of a base at the Pic du Midi 
Observatory. Details of measurements of the 
acceleration of gravity {g)B.t eleven European stations, 
with the same pair of pendulums. Pierre Lejay 
was elected Correspondant for the Section of Geo- 
graphy and Navigation. FRimiiRic Marty : The 
structure of the rational fractions and autoprojections 
of topological coverings. Jean le Roux : The idea of 
distance. M. Paul Vincensini : Convex bodies admit- 
ting a given vectorial domain. PaulMentre : Develop- 
able inflectional surfaces of complexes of right lines. 
D. Toidz:6 : Integral functions. Lucien Chadensont : 
The representation of a group of operators in Hilbert 
space. Jean Thouvenin : The application of photo- 
elasticity to the study of shocks. An application of 
the Seguin-Labarthe ultra -cinematograjih taking 
4,000 photographs a second. Four of the films 
obtained are reproduced. E. Barrillon and Ch. 
Chartier : The flow in the mass of a fluid round an 
obstacle in the form of a house resting on the ground. 
An experimental study, the results of which are 
showm in three diagrams. F. Rochefort and Jean 
ViLLEY : A new tj^e of aviation motor. A method 
of pulverising fuels such as gas oil, giving homo- 
geneous mixtures. The method has been applied 
suecessfuily to a 200 horse -power six cylinder aviation 
motor. Bernard Kwal : The difliculty concerning 
the existence of the infinite energy of radiation at 
the absolute zero in quantic electrodynamics. Pierre 
Jacqtjinot and Tsai. Belling : Measurements of the 
Pasclien-Back effect with the Bellevue electromagnet 
fitted with supplementary coils. With the additional 
coils the magnetic field was raised to 65,800 gauss. 
The line 5789-90 showed a considerable Paschen- 
Back effect : the displacement of the central com- 
ponent was nearly 0*2 A. and the separation of the 
violet component reached 0*29 A. E. Vellinger and 
J. D. Hereenschmidt : The critical temperature of 
solution of mineral oils. An application of the 
method of Chavannes and Simon to the study of the 
changes brought about in mineral oils by refining. 
Andre Kling and Maurice Rouilly : Some de-. 
rivatives given by the action of phosgene, methyl 
chloroformate, mono-, di- and trichlormethyl chloro- 
formates on cholesterol. Andre Demay : The 
Carboniferous age of the Gueret granite and on the 


facies of contact metamorphism of the Diiiantian grits 
and tufas of the Puy-de-Ddm© and of Creiise. Daniel 
Barrier, Daniel ■ Chalonge and Etienne Vassy •: 
Measurement of the reduced thickness of atmospheric 
ozone during the polar winter. The authors have 
developed a spectroscopic method making use of 
stellar spectra for determining the ozone, and give 
the results obtained at Abisko (lat. 68° 20' N.). 
Pierre Martens : Direct fertilisation and cross - 
fertilisation in Parnassia palustris, Pierre Lesage t 
Acquired and inherited precocity at Rennes and Algiers 
in 1935, Tony Ballu : The determination of the 
resistance of a soil to the passage of agricultural tools. 
David Broun and IT. Scheinbr : The physico- 
chemical state of the adrenaline hormone in the 
blood. Mllb. Laia Olszycka : The quantitative 
study of the phenomena of synergy. The potentialisa- 
tion of the h57pnotic action in the mouse. Anatole 
Rogozinski and Baruch Samuel Levin : The 
action and hmmolytic dose of the X-rays. 

Leningrad 

Academy of Sciences (QM., 3, No. 3, 1935). |I. 

Vinogradov : Fractional terms of polynomials and 
of other functions. N. Sliozkin : Streamlining a 
gas-filled envelope by a fiat stream of ideal fluid. 
M. Markov : Permutations in a vector model of an 
atom. J. Mendelejev : The abnormal density of 
water in the depths of Lake Baikal. A. Rabin- 
oviTSCH, P. Vasiljev and T. Gatovskaja : The 
Donnan effect in ultra-filtration of colloidal solutions. 
A. Parschin : Influence of paraphenyldiamine on 
the chemical processes in striped muscles. V. 
SiLBERMiNTZ : Occurrence of vanadiiun in fossil 
coals. E. Kqridalin and S. Masarskij : Seismo- 
graphic prospecting by the method of reflected waves. 
I. Korobkov : The presence in southern Daghestan 
of strata analogous to the Priahona strata. A. 
Kolmogorov : Deviations from Hardy’s formula in 
partial isolation. P. Nikitin : The Miocene seed 
flora near the town of Tomsk, Siberia. A. Severcov : 
Recapitulation : morphological and histological. A. 
Boiko ; Septictiemia of bees and its causative agent. 

Melbourne 

Royal Society of Victoria, October 10. B. J. Grieve r 
(1) The brown rot disease of potatoes in Victoria— 
the bacterial organism responsible for ‘bromi rot’ or 
‘sore eye’ of potatoes in Victoria is described and 
identified as a strain of Bacterimn solmucearum. 
Smith. The reasons for regarding the organism 
isolated as a strain are as follows : {a) there is little 
or no production of a brown water-soluble pigment 
in colonies on agar plates ; (6) there is a slight 

production of acid in glucose ; (c) no infection can 
be obtained wTien the organism is cross inoculated 
to tobacco. Earlier reports on the occurrence of the 
disease and on the organism concerned in Australia 
are critically discussed. (2) Occurrence of Bacillus 
carotovorus, Jones, causing a soft rot of Iris germamca 
in Victoria. An organism was isolated and its patho- 
genicity established. Cultural and physiological 
characters of the organism were found to agree 
essentially with those of Bacillus carotovorous, Jones. 
The three differences recorded in physiological re- 
actions, namely, non-liquefaction of gelatine, failure 
to produce indol and absence of definite diastatic 
reaction, are within the accepted variation of Bacillus 
carotovorus. 
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Forthcoming Events 

[Meetings marked with an asterisk are open to ths publw.] 

. Monday, December 2 

British Mitseum (Natural History ), at 1 1 .30. Dr. 
EtMwyim Trewavas : “Oceanic Fishes*’.* 

Royae Geographioal Society, at 8,30. — E. Shipton : 

, ■“The Mount Everest Reconnaissance, 1935”, 

Tuesday, December 3 

Bedford College for Women, at 6.15.-— Prof. W. 
Wilson : “Indeterminacy in the Physical World’ .* 

Chadwick Public Lecture, at 8.15.— (in Inner Temple 
Hail, E.C.4). — Dr. R. C. Maxwell : “Town Planning 
and the Housing Act”.* 

Wednesday, December 4 

Warburg Institute, at 5.30.— Dr. _ A. Mawer , “The 
Position of Place-names in Linguistic Studies” (suc- 
ceeding lectures on December 11 and 13).* 

Royal Society of Arts, at 8. — Prof. G. T. R. Hill : 
“Travel in the Stratosphere”. 

Thursday, December 5 

Queen Mary College, at 5.30. — Prof. H. H. Read : 
“The North-West Highlands of Scotland”.* 

Friday, December 6 

Physical Society, at 5.— (at the Imperial College of 
Science and Technology).^ — Prof. Charles Fabry: “Vision 
in Optical Instruments” (Thomas Young Oration). 

Brown Institution (University of London), at 5.30. — 
(at the London School of Hygiene and Tropical Medicine, 
W.C.l). — Prof.^F. W. Twort : “Modern Views on the 
Bacteriolytic Agents and their Relation to Viruses” 
(succeeding lectures on December 9, 10, II and 12).* 

Bedson Club (Armstrong College, Newcastle-upon- 
Tyne), at 6.30. — Prof. J. E. Lennard-Jones : “Modern 
Theories of Valency”. (Bedson Lecture.) 

Geologists’ Association, at 7.30. — ^W. P. D, Stebbing : 
“From the Vaal to the Albert Nyanza : a Sketch of the 
Physiography and Geology along the Line of the Country 
Traversed”. 

Saturday, December 7 

Royal Institution, at 3. — R. L. Hobson: “Chinese 
Porcelain”. 

Gilbert White Fellow’'SHip, at 3. — (at the Art- Workers’ 
Guild, 6 Queen Square, Southampton Row, W.C.).' — 
Prof. F. E. Weiss : “A Visit to the Big Trees of Canada 
and California” (Presidential Address). 


■'■An Economic Survey of the Uolonlal Empire Issued by 

the Colonial Office. Pp. vt+aT:!. (London : H.M. Stationery Office.) 
25s. net. . , 1711 

Association of Special L!brari«\s and Information Bnroaiix. Asllb 
■ Book-List : Quarterly Kccominendations of re«*ently published Scien- 
tific and Technical Books. VoL I, No. 1, October. Pp* 24. (London : 
ociation of Special libraries and Information Bureaux.) Free to 


Association of Special , 

Members : 10a. M. per annum nou-MeinruTs, 
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British Institute of Radiology, December 5-6.—- 
Annual Congress to be held in the Central Hall, West- 
minster, .S.W.l. ' 

December 5. — Dr. C. W. C. Kaye : “Forty Years of 
Radiology (1895-1935): A Review and Some Reminis- 
eenees” (Silvanus Thompson Memorial Lecture). 

December 6.~Dr. G. Harrison Orton: “Calcium 
Changes and their Importance in Diagnostic Radiology” 
(Mackenzie Davidson Memorial Lecture). 


Official Publications Received 

Great Britain and Ireland 

London ^ School of Hygiene and Tropical Medicine (University of 
London , incorjmratmg the Boss Institute. Eleventh Annual Report 
I? * w Court of Governors, 1934-35. Pp. IG. Report by the Dean on 
the \\ork of the School for the Year ended 31 .fuly 1935. Pp 63 
(London .' London School of Hygiene and Tropical Medicine,) [611 
Museum (Natural History). Set E 57 : British Immigmnt 


Research 1 

By E. O. . 

6d.net. [811 

Middlesbrough Public Libraries. How to Uniler, stand the Sdiuiees : 
a Graduated List of Books for Intidligeiit People, with Copious Notes 
ou Science, Physics, Chemistry and Biology, pp. 28. (Middlesbrough : 
Public- Libraries.) ^ ^ . [1111, 

. Transactions of the Royal Society of Ldinhurgh. \oL 58, Part 3, 
No. 23: On the Anatomy of a Marine C<jP(*P(hL fimnarcMcns 

(Gunneras). By Esther Lowe. Pp. 561-003. 5#. Or/. A'ol. .58, Part 3, 
No. 24 : The Fresh-water and Terrestrhi! Mollu>oa of Northern Asia. 
By Alan Mozlev. Pp. 605-695 4-5 plates. 1:5#:. (Edinburgh: Robert 
Grant and Son,‘ Ltd. : London: Williams and Norgatt', Ltd.) [1211 
Report of the Conference on Aeadeniic Frcfalom. Gxford, August 
1935. (Published for the Academic Freedom Committee.) Pp. 94. 
(Cambridge : W. Heffer and Sons, Ltd.) 2#?. ikL net. [1311 

Collective Index of the Journal of the Institute of Brewing, 1924 
to 1934. Compiled l>y W. H. Bird and Kathleen F. iMapley. Pp. 
iv+232, (London : Institute of Brewing.) ■ [1311 

University (-'‘ollcge of North Wales. Calendar fur tlie Session 
1935-36, Pp. 446, (Bangor: University College ofNorth Wales.) [1411 . 

The Post Office in Pictures. Pp. 64. (London : H.M. Stationery 
Office.) M. , . [1811 

University eL Leeds in assueiatiun with the Royal liatii Hospital, 
Harrogate. Annual Report of the Advisory (‘ommitteo t»n Research 
into Rheumatism. Pp. 4. (Leeds: The University.) [1811 

Department of Scientific and Industrial Keseareh. Report of the 
Building Research Boanl : with the Heptirt of the Dirt'Ctor of Build- 
ing Research for the Year 19.34. Pi'i. x-rl74-rl4 plates. (Lornlon: 
H.M. Stationery Office.) 3#?. (id, net, [ISll 

University of Cambridge ; Solar Physics Observatory. Twenty- 
third Annual Report of the Director of the Solar Pliysic.s Observatory 
to the Solar Physics Committee, 19:54 August 1 — 19:45 July ;Ll, Pp. 4. 
(Cambridge: Solar Physics (ihservafury.) [2011 

Other Countries 

Department of Science and .Agriculture, Jamaica. Bulhdin No, 3 : 
The Cultivation of Citrus in .lainaiea. I'p. 6. Bulletin No. 5: 
Maturity Tests for Citrus : a Reimrt on lailMinitory Data. P»y H. H. 
Croucher. Pp. ii-rS. (dumaica : Guvermm'nt Printing Offiei*,) [i21l 
Trabajos del Laboratorio de Investigaeiunes Bi<)(jnimieas de la 
Facultad de Ciencias de, la Ihiiversidad d(‘ Zaragoza. Aportacldn 
bioqulmica al problema agn'eoia del nitrdgeutj. VoL 2. Por Prof. Dr. 
Antonio de Gregorio Roeasolano. Pp. 174. (Zaragoza : Universidad 
de Zaragoza.) 8 r»eseta8. [1211 

Proceedings of the California Academy of Seiences, Fourth Series. 
VoL 21, No, 27 : The Templeton Crocker Expedition to Western 
Polynesian and Melanesian Islands, 193;L No. 27 : Fishes. By Alvin 
Seale. Pp. 337-378+ plates 20-2:L Vol. 21, No. 28 : The Templeton 
Crocker Expedition of the California Academy of Sciences 1932. 
No. 28 : The Carpenter Bees of the Galapagos Islands. By T, D. A. 
Cockerell. Pp. 379-382. (San Francisco : California Academy of 
Sciences.) [1311 

U.S. Department of Agriculture. Circular No. 362 : Food Habits 
of the Coyote in Jackson Hole, Wyo. By Olaiis J. Miirie. Pp. 24. 
(Washington, D.C, : Government Printing Office.) 5 cents. [1311 

Proceeding.s of the Academy of Natural Sciences of ifiiiladelphia, 
Vol. 87. Soiitii African Fishes received from Mr. IT. W. Bell Marley 
in 1935. By Henry W, Fowler. P]). ,361-408. (Ifiiiladelpiiiu : Academy 
of Natural Sciences.) [1:H1 

India Meteorological l.>t*partment. Seieufifi<‘ Notes, Vol. 6, Vo. 
65: The Thermal StrueUire of the Air over a IHpression 

during the Indian South- W«‘st Monsoon. ByX. K.Sur. Pp. IBU126 + 

3 plates. (Delhi: Manager (d’ Puidieat ions.) ^ annas ; IBf/. fUll 
New Zealand: Di‘partnienl of SeitmtiUt' ami Industrial Research, 
Ninth Annual Report. Fi>. 1091-7 plates. 2^'. Bulletin .N(». 47 : The 
Grasslands of the South Island of New Zealand : an Eccdogical Survey. 
By Dr. F. W, Hilgendorf. Pp. 24. 3s. (Weilmgton : Government 
Tiiiiter.) ' [1511 

Report of the First Scientific Expediti(m to Manchoukuo under 
the Leadership of Shigeyasu Tokunaga. Section 2, Part 2 ; I'he Geo- 
h^y of the Cheng-teh Area, Je-ho Province, Mahehiiria, by SabiirO 
Shimizu ami Isao Matsuzawa ; Geology of the Hsing-Lung-iisien 
Area, by Keinosiike Ihara ; The Geology along tiie Route between 
Ku-pei-kow and Luan-ping, J<‘-ho Province in Manchuria, by isao 
Matsuzawa; A Fossil Insect Nymph from .Tehul, hv iMasuzo Ueno. 
Pp.iv+32 + 10+8+8. (Tokyo: Waseda Univei^ity.) [1511 

Report of the Aeronautical Research liistifutta 'Fukyu Imperial 
Umyersity. No. 130 : Mental Aspects of Accidents at a Machine 
Factory. By Yenziro Awadi. Pp. 329-344. (Tokyo : KOgyo Tosho 
Rabiishikt Kaisha.) 20 sen. [1511 

Commonwealth of Australia ; Coimcii fur Seientiiic and industrial 
- Tamphlet No. 56 : The Occurrence of Bovine Babt'siellosis 

m Northern ^istralia. By Dr, J. Legg. Pp. 48-:- 4 plates. (Melbourne : 
Government Printer.) [1811 

Field Museum of Natural HietnT^r G,-.,.;..,:. ■x’-.-u “ 

13 

176 + 1 
cents. 
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Minfetero dellLAeronautica : Direzione Genera le del Servizi, dd 
Matenale e degh Aerpportl. Aunaii deirutficio Pivsagi. Vol. 6. Pp. 
£36. ^ bondaggi aemlogici ed bsservazioni delie irnlu : esegiiite nei 
^^uunissione Interna zionale deirAuno’ Polare. 
Stato) • Istitiito Poligrafico dello 
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Humanistic Science 


I N recent years increasing recognition has been 
given to the contacts of science with social 
problems and public affairs. Many scientific 
workers, particularly those of the younger genera- 
tion, are no longer content to be regarded as, 
hewers of wood and drawers of water whose special 
knowledge is considered to disqualify them for 
administrative posts. They know how science 
enters into every department of national life or 
international undertaking, and they claim to be 
entrusted with a reasonable share of responsible 
control of the forces created by them. At present 
these new powers seem to be out of hand in their 
effects upon production and also their applications 
to destruction. Such disappointing results are 
not, however, essential consequences of scien- 
tific progress, but are due to the much slower 
rate of advance of man’s ethical and spiritual 
nature. 

During the past few years, several leading men 
of science have dealt with these aspects of modern 
life, and over and over again we have stressed in 
these columns the duty of scientific workers to 
assist in securing intelligent recognition of scientific 
values in civilised communities. During the five 
years of his presidency of the Royal Society, and 
particularly in his presidential address to the 
British Association in 1933, Sir Frederick Gowland 
Hopkins has on a number of occasions referred to 
this wider outlook of science, in which responsibili- 
ties as citizens are combined with the pursuit of 
natural knowledge. In his valedictory address to 
the Royal Society on November 30, extracts from 
which appear elsewhere in this issue, he deals with 
the subject again, and supplements the general 
theme by very appropriately describing the 


benefits to humanity of scientific investigations 
of nutrition and food production. 

Sir Frederick Hopkins points out that ‘'The 
current interest in the subject of the national food 
supply and in right feeding is doubtless largely due 
to the awakening of the public conscience to this 
and other kindred social responsibilities ; but it has 
also been stimulated, I think, by the nature of 
the results which scientific studies during the last 
twenty years have revealed”. In this department 
of science, at any rate, and in the control and con- 
quest of disease, the knowledge gained has been of 
unqualified benefit to humanity. Whatever may 
be thought of modern progress, and however much 
some people may look back with longing eyes to 
the days when disease, born in filth and ignorance, 
stalked through the land practically unchecked, 
they must acknowledge that science has provided 
the means of reducing suffering and death due to 
disease, and of improving our social heritage. 

This mastery over the powers — mostly micro- 
scopic — ^which continually tend to destroy man- 
Idnd, has been obtained by scientific inquiry, the 
spirit of which has had a greater influence than is 
commonly understood. As Sir Frederick Hopkins 
said in his address, “History itself shows that it is 
wrong to deny ethical influence, even if it be 
indirect, to the scientific spirit. While, for example, 
the earlier stages of the Renaissance enriched men’s 
minds by restoring to them the literary and philo- 
sophical heritage of antiquity, we all know that 
not until later, when the awakening scientific 
spirit demanded a courageous inquiry into the 
actual facts of Nature, did human thought begin 
its release from the shackles of authority and 
traditional dogma.” 
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The mtellectiial expansion brought ; about by pendent thought. The spirit of the new moveirient 
the worldngs' of this spirit, together with the sense is represented by the Horatian motto, SuUius m 
of justice which resulted, :from. Imowledge /of t^^^ ■ chosen by E¥elyn for the Society and 

signifying '‘not bound by, tvhe words of any 


existence: and permanence of law in Nature, pro- 
foundly influenced human thought, and resulted in 
social changes which had the widest civilising 
effects. In spite of these ethical aspects, there are 
some who still regard the humanities as belong- 
ing essentially to polite scholarship or classical 
learning and having an antipathetic relation to 
science. When Greek was introduced into the 
curriculum of schools with the Renaissance move- 
ment of the fifteenth century, it was because the 
scholars of that period were eager for the new 
light which the language could reveal. Humanism 
then meant the substitution of new teaching for 
old, and its followers aimed at moulding the nature 
of man as a citizen and an active member of the 
State rather than at continuing the studies of 
doctrines relating to the next world upon which 
the attention of teachers had been concentrated 
for a thousand years. 

The foundation of the Royal Society in the 
seventeenth century was a natural development of 
the revolt against scholasticism and theological 
authority which had for ages discouraged inde- 


and this intention, as the Earl of Atlilone remarked 
at the anniversary dinner on November 30, was 
expressed by. an even older motto : ‘'Trove all' 
things,; ho,ld fast that w,Meh is good’b .. .,The 
object of the Society was the prom,otion of natural 
knowledge through observation and experiment as 
distinct from" supernatural knowledge ' obta:ined 
through revelation. This new experimental philo-. 
sophy, was ,the method' of inquiry , which distiii-,, 
guished hum.anism of that epoch from 'medieval 
obscurantism, and its , introduction was typical of 
progressive thought and action .just 'as. science is 
the humanism of to-day. 

Science has not only emancdpated human 
thought from the bondage of traditional authority,, 
but also, through the concept of evolution onward 
and, upward, has provided mankind with a new 
philosophy of life. It embodies, as Huxley pointed 
out long ago, the evolution of .social ethics, and 
in this development througli ' the right use of . 
knowledge, ' sc.ientific, workers should take an 
effective part in shapi:ng Iniman destiny. , 


Culture and Peoples of Ireland 

Prehistoric Man in Ireland they saw no advantage to be gained by occupying 


By Cecil P. Martin. Pp. xi + 184 + lI plates. 
(London : Macmillan and Co., Ltd., 1935.) 215, 
net. 

A LL who occupy themselves seriously with 
the baffling problems of prehistoric Ireland 
will welcome this book with open arms. It is just 
what they have been longing for, ever since science 
undertook to dispel the accumulated rubbish of 
charlatanism. It is not Br, Martin’s fault that the 
first reading of his work induces a slight sense of 
disappointment : it is because, with all the energy 
and industry which he has brought to bear upon 
his undertaking, the actual amount of material 
which he has found available is comparatively 
small. But he has made the best possible use of 
it, and has been enabled to lay a foundation which, 
with a little underpinning to be supplied by future 
discoveries, will bear the weight of years of research 
to come. . 

Ireland occupies a singular position among the 
countries of Europe. The Romans left her alone ; 


an island inliabited, as rightly or, wi‘ongly they, 
believed, by eamiibalistic savages. The country 
thus escaped Latinisation, and it afforded an^ 
extra-imperial refuge first for ,druids, and . later for , 
Cliristians, driven from their homes by persecution. : 
The former introduced, a literary tradition ; t.he 
latter introduced a religion. But except for early 
invaders,' tempted by the reputation of the 
auriferous gravels of the Wicklow rivers, and these J 
refugees, the country stood aside, as the stream of 
culture flowed ■ on elsewhere in the Continent. 
There is a biological lag’ in the country, as is 
well known to biologists: these conditions pro- 
duced a similar cultural lag, expressing ^ .itself in a 
self-centred absorption in domestic affairs, and 
an ' exaggerated appreciation of their importance. 
In the literature, developed first by druid refugees , 
and afterwards by Christian scribes and teachers, 
there was enshrined" a mass of contradictory 
legends, of very varying dates, about mysterious 
peoples called Nemedians, Fir Bolg, and so 
on, who had successively occupied the country : 
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notwitlistandmg whicli, these legends were overlaid 
with the boast that Ireland was the typical Celtic 
country, which had maintained Celtic blood, . 
traditions and culture, nndefiled and nncon- 
taminated. This is the notion held by the layman 
even yet. 

But archseoiogists are digging, palseobotanists 
are making an intensive study of peat-bog poUena- 
tion, ‘higher critics’ : are riddling the documents 
which report these ancient fables, and Dr, Martin 
is applying his caUipers to every ancient skull, 
recorded or unrecorded, that he can find in the 
country ; and whether the layman likes it or not, 
he must awake, sooner or later, from his dreams, 
to a world of unpicturesque realities . 

Preliminary chapters tell, clearly and succinctly, 
of chronological and craniological methods in 
modern research ; and then the author gets to 
business. He begins with a few modern skulls, 
from five different districts in the country, which 
show, so far as they go, that the proportion of 
long-headedness increases as we proceed westward. 
Dr. Martin recognises environmental, as well as 
racial, causes as operating to produce this result. 
Next he gives us a brief resume of early research 
in Irish ethnology, and of the endeavours made 
by Wilde and others to correlate the evidence of 
craniology, so far as it was understood in their 
time, with the invasion-traditions referred to above. 
Then comes a most valuable series of chapters, 
describing the craniological material from successive 
stages of Irish history— from the caves, the 25-ft. 
raised beach, the megalithic monuments, the later 


Bronze Age, the Iron Age, the Crannogs, the Early 
Christian period, and the time of the Norse 
invaders. In the first of these chapters, the 'author 
is not inclined to reject summarily, on the ground 
of more recent research, the authenticity of the 
Kilgreany man (or rather woman) as a true cave- 
dweller, The evidence from the raised beach and 
the later sandhill settlements is of the scantiest ; 
but, such as it is, it points to a race “of low stature, 
with very long, narrow, and high skulls”. 

The Megalithic people seem to be variants of 
the same stock, but not necessarily direct 
descendants of their shore-dwelling predecessors ; 
but the later Bronze Age introduces us to a 
definitely distinct race, thereby confirming the 
testimony which archaeology has been voicing with 
a growing insistence, to the effect that there was an 
abrupt interruption in cultural development about 
the middle of the Bronze Age. Unfortunately, the 
critical problems relating to the introduction of the 
Iron culture are not yet illuminated by osteo- 
logieal material ; but certainly the later evidence 
shows that in early Christian times races were 
as inextricably mixed in Ireland as they are 
to-day. One by one the shadows of the ‘Celtic 
twilight’ are vanishing, in the cold clear light of 
common day. 

The book is well printed, and excellently illus- 
trated. There are a number of misprints here and 
there in the text which it might be well to correct 
in a later edition ; but these trifles apart, we have 
nothing but praise for the book and gratitude for 
its author. 


Band-Spectra and Molecular Structure 


The Optical Basis of the Theory of Valency 
By Dr. R. de L. Kronig. . (Cambridge Series of 
Physical Chemistry.) Pp. x+246. (Cambridge : 
At: the University Press, 1936.) I6s. net, 

T his book is highly recommended to those 
interested in the determination of molecular 
structure by physical methods. Here a wide range 
of material will be found presented in a simple but 
authoritative manner. A noticeable feature is that 
each chapter is practically complete in itself ; and 
this makes the book very readable. 

The first chapter is short, and serves as intro- 
duction. The second explains how the size and 
shape of molecules can be determined from experi- 
ments on the scattering of X-rays and electrons. 
It is unfortunate that the very recent work of 
Brockway and Sutton on the diffraction of electrons 


by the chloro-methanes appeared too late to be 
included in this chapter. Apparently only de- 
partures of the order of a degree or two can occur 
from the tetrahedral angle, in contrast with earlier 
conclusions based on X-ray evidence that they 
could be of the order ten degrees. The third 
chapter gives the usual account of the Periodic 
system, but has in addition a useful section on 
the charge, electron configuration and the size of 
ions. The fourth and fifth chapters are very good. 
They are . the central portions of the book and 
represent the happy medium between an elaborate 
treatise on band-spectra and the few pages that 
are often considered sufficient for the subject. In 
them an account is given of the determination of 
molecular structure from band-spectra in the 
visible and infra-red regions of the spectrum; The 
significance of normal modes and force constants 
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is clearly explained and illnstrated by numerous 
examples. The sixth and last chapter is also 
practically complete in itself, and deals with 
optical and thermai dissociation of molecules. 
This ^ chapter is the lazy man’s ideal, for it is so 
well illustrated with diagrams that there is scarcely 
■any meed to read the text. 

Two minor criticisms may be levelled against the 
book, but of these perhaps the second is merely a 
prejudice on the part of the reviewer. The first 
concerns the title. One is not quite sure what to 
expect from “The Optical Basis of the Theory of 
Valency , but surely it is reasonable to hope for 
more than a very occasional reference to valency. 
The difficulty is of course appreciated. Obviously 
the best title is ‘‘Band-spectra and Molecular 
Structure , but unluckii3i' this has already been 
used by Dr. Kronig for his earlier book. However, 
since more than half the book is covered by 
chapters beginning “Band-spectra and Chemical 


Binding”, this itself would not have made a bad 
■ title. , Our second criticism is that we consid- ^ 
separate, chapter .should have been given to 
theories of valency based on quantum mechanics''' 
Certainly, these are no appe.ndages to normal modes 
and band-spectra of polyatomic molecules as thev ^ 
would appear from the book. We would have liked ' 
a fuller explanation of the Hlater-Pauling theorv 
of directed .valency, and to have heard Bometkim 
of MuUikeii’s bonding, anti -bonding and non 
bonding electrons. 

This is one of the easier books to read, but it 
contains a great deal of information that is not 
easily digested. The style is clear and very much 
to the point, and the reader is carried swiftly but 
safely oyer many waters and through many rapids 
As one now expects m any book by Dr'Kronig' ' 
the bibliography is most complete and the index ' 
good. There are half a dozen exeelleirt plates and i 
numerous well -drawn figures. q p, i 


Faith and Fact 


Science and the Supernatural 
A Correspondence between Arnold Lunn and Prof 
J. B. S. Haldane. Pp. vii+412. (London: Eyre 
and Spottiswoode, Ltd., 1935.) 10s. Qd. net 


nPHE method of controversy by correspondence 
has this advantage, when the correspondence 
IS published in hook form, that there is something 
very entertaining for the reader, who is in the 

®'PPy position of a person watching a fencing bout 
or a game of billiards. But what such a book 
gams m entertamment value it may lose in other 
directions ; it may, for example, be so discursive in 
method that it gets nowhere— or at least not 
nearly so far as the reader thinks he has a right 
to expect. Such indeed is the failing of the very 
uiteresting volume before us, wherein Mr. Arnold 
Lnnn and ftof. J , B. S. Haldane engage in conflict 
io.r our edification. 

The discursiveness, it is to be feared, is to be 
attributed very largely to the ohallenger-Sfr 
Lunn— who conveys the impression (like a bad 
chess-player) of not having laid his plans, with 
chM argument wanders like a lost 

ih h as early as p. 30, he makes 

the ohallengmg and important statement that “We 

enterinT'a lab 

entermg a laboratory or consulting modem 

.1?" “5" '“Vr 

regmnmg of all orthodox apologetic) that there 
are convincing metaphysical arfumits for Se 


existence of God. This is an important point if 
you are arguing aliout science and the super- 
natural. But having opened .so well, Mr. Limn 
does not proceed along these line.s. On the con- 
trary, he has to be urged repeatedly by his opponent 
to expound these metaphysical proofs. In the end. 
It is Prof Haldane who, on p. 169, outlines the 
proofs and proceeds to examine them himself ; and 
It IS not until seven months and several other 
letters have pas.sed that Mr. Lunn, now on p 254 
proceeds to answer Prof. Haldane^s critiei.sms 
f t’lo ^ook (p. 352), 

.pp,re.;; 

reluctance to come to close quarters : 

ZS f motaphysical argii- 

T dig^-o^on I have made 

fo defenTof rh arguments 

we have for I do not think 

debate in 

the to pass from a discussion of 

the existence to a discussion of the natm-e of God. ” 


eoZr I u ^ justification of th 

afl^ argument has taken, compose( 

Aquinas 8 arguments would scarcely have beei 
“produced had not the question of the meta 
Clocl’s existence been already 
tem ir I outset. T, 

n this same examination of the course o 
the Mr. Lunn „ 1 »™ 
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physiology — though this, of course, does not in- 
volve the last word having been said in any of 
those spheres by any of the authorities named. 
As for Lourdes, Prof. Haldane is not satisfied of 
the miraculousness of any of the cures, real or 
alleged. There is the question of diagnosis, of the 
habit of skin diseases of clearing up rapidly, of 
the results of hypnosis, and so on. It is in fact 
impossible to say that a cause lies outside Nature 
until the whole of Nature has been explored. 
After all, as Prof. Haldane points out, evolution 
is a minor question, and not worth the amount 
of space devoted to it here to the exclusion of 
more important topics such as ‘'how a perfectly 
good and almighty creator could have made a 
world containing so much evil”. It is a pity that 
Mx. Lunn definitely declined to tackle that 
question on the ground that there was now no 
space — the space having been squandered by him- 
self on comparative trivialities and irrelevances. 

''Our standards of intellectual valuation are so 
different”, writes Prof. Haldane at the end, “that 
we found it hard to get to grips”. The trouble 
is that the two disputants are not equally matched. 
Mr. Arnold Lunn, though a clever controversialist, 
is not in the religious sphere the equivalent of 
Prof. Haldane in the scientific sphere. 

J. C. Habowick. 

I Natural Philosophy in the Ninth Century 

it ' 

I Encyclopsedia of Philosophical and Natural 
I Sciences as taught in Baghdad about a.d. 817 ^ 

V or Book of Treasures 

j By Job of Edessa. Syriac Text edited and trans- 
;; lated with a Critical Apparatus by A. Miiigana. 

(VoL 1 of Woodbrooke Scientific Publications.) 

Pp. xlviii 4-470. (Cambridge : W. Heffer and Sons, 

: Ltd., 1935.) 42s. net. 

J OB of Edessa, “Job the Spotted”, or Ayyub 
ar-E-uhawI, was born in Edessa, possibly 
about A.D, 760, and seems to have survived until 
about A.D. 835. He was a member of the Nestorian 
church, and has achieved fame as one of the earliest 
and most prolific translators of Aristotle and Galen 
into an oriental language. Besides translations, he 
wrote many original works, of which only two are 
extant, namely, a treatise on canine hydrophobia, 
and the “Book of Treasures” which Br. Mingana 
has here edited and translated from a manuscript 
—the sole copy in a European library — ^in Ms own 
collection. The “Book of Treasures”, probably 
written about a.d, 817, is a kind of philosopMoal 


and scientific encyclopaedia ; it affords a clear per- 
spective of the intellectual background of Bagdad 
under Harim ar-Rashid and Al-Ma’mun, and 
shows that, while Aiistotle and other Greek writers 
were regarded as the great masters of secular 
knowledge, independence of thought was more 
prevalent than might be expected. 

The scope of the book is wide; it includes 
metaphysics, theology, psychology, biology, ana- 
tomy, physiology, medicine, chemistry, physics, 
music, mathematics and astronomy. Among points 
of special interest are Job’s rejection of astrology, 
his development of the idea of the elemental 
origin of the universe and of the different bodies 
comprising it, Ms denial of a material hell, 
and Ms explanation of the cipher— an arith- 
metical sign which reached Bagdad during Ms 
lifetime. The cipher, according to Job, is a 
circular link between number nine and number 
one, causing numbering in general to proceed in 
a succession of cycles between one and nine ; the 
figure of the cipher is a circle made by linking 
the forefinger and the thumb together, and its 


correspondence started “by debating whether the 
Christian approach; to truth was more scientific, 
or, as you think, less scientific than your own 
approach”. This also was a very important ques- 
tion, but is best discussed not, as Mr. Lunn 
discusses it, by accusing scientific men of scepticism 
and intolerance, but by making a serious examina- 
tion of scientific method, inquiring how its, 
-‘abstractness’ binders contact with reality, and 
whether it can deliver qualitative, as contrasted 
with quantitative, judgments. All this is legiti- 
mate material for discussion, and is really of much 
more importance than the alleged shortcomings 
of scientific workers, who do not claim to be any 
less human than theologians. 

A great deal of attention is devoted by Mr, 
Limn to what he terms the “physical” (as 
contrasted with the “metaphysical”) proofs of the 
existence of God. This involves an attack on 
Darwinism, since this tends to make life self- 
explanatory, and also an examination of the 
‘miiaculous’ cures of Lourdes and the results of 
psychical research. The attack on Darwinism, 
based largely on the theories of Berg, elicits what 
appear to be some convincing rejoinders from Prof. 
Haldane, who asserts that we can. no more go 
behind Darwin in biology than we can behind 
Dalton in physics and chemistry, or Harvey in 
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sliap^ ' represeats tlie ■ ‘emptiness’ of its un- 
attached value, 

In general, the book conveys the impression 
that its author was a man of vigorous and balanced 
mind, though,, like the vast majority of his con- 
temporaries, he shows astonishing credulity in 
many directions, and is anxious to leave nothing 
unexplained. Thus, he says that the functional 
ground for the non-existence of hair on the human 
forehead and cheek-bones “is to prevent dust, 
sand and other things which happen to fall on 
those places, from getting a footing there, and 
thus impeding vision’’; further asserting that 
animals walk on all fours because, if their 
posture were upright, they could not be of much 
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use as beasts of burden. On the other hnid 
he correctly explains the appearance of "the 
.Mlky Way, and has a reasonable, even though 
incorrect, hypothesis to account for the salinitv 

Whether right or wrong, however, credulous or 
seeptical, Job is always interesting and lively and 
his treatise is worth the attention of both the 
general reader and the historian of science Dr 
Mingana is to be tbanied for having rendered it 
accessible, and for the valuable notes and com- 
mentaries wliich he has added. XJnfortunafplir 
there is no index, though the want is pS 
supplied by a fairly full table of contents. 

E. J. HoimrAKD. 


experimental Botan; 


Botany as an Experimental Science in Labora- 
tory and Garden 

By Dr. Lilian J. Clarke. Pp. xvi-fl38+9 plates. 
(London : Oxford University Press, 1935.) 6s. net 


T ILIAN J. CLARKE entered on her career as 
^ science mistress at James Allen’s Girls’ School 
Dul-vneh, in 1896, at a time when science was still 
the Cinderella of the curriculum ; long before 
her retirement in 1926 she had raised its status to 
such a degree that much of the renown of the 
school was based upon the results of its teaehine 
of science. At the outset there was no laboratory 
no apparatus, no available ground, no money. 
Within five years, however, a small general 
laboratory had been built, a few orde? beds 
estahhshed m the school gardens, while the pupils 
were alre^y taking the highest places in botanical 
exammations m competition with other schools in 
Eondon and elsewhere. 

The earliest teaching was on more or less 
matriculation candidates spent 
much time on elaborate section cutting and work 
TOth the compound microscope. GradnaUy this 
W and individual experimental work 

became the objective for each pupil. Inereasinv 
stress was laid upon plant physiology, every stef 

b.^ el„c.d.ted bj wS. 

the most Simple character. Plant nutrition was 
studied Ly means of water cultures, with such 
success that many generations of a single species 

MhStfSf ^ ““ of 

provided m the form of a science block with 


separate laboratories for botany and other branches 
of science. At the same time the development of 
the botany gardens proceeded steadily. For years 
no grmt was forthcoming, all the plants being 
provided by the girls and mistresses and all tlw 
work done voluntarily by the girls in their spasf 
time. At last, by dint of sheer enthusiasm al^ 
persistence on the part of Dr. Clarke, the value a i 
the gardens for teaching purposes was recognise- 
and an annual grant, which is stUl continued wa 
given by the Board of Education. The upkeep 
of the gardens is still by voluntary work, and the 
layout of the lawn, wood, ponds, sand dune, heath 
and other sections is such as to beautify the 
pounds as wed as providing invaluable training 
in many aspects of botany. 

The record of thirty years’ struggle and progress 
has been witten by Dr. Clarke, who completed : 
the text, but did not live to see it through the 
press, bhe has given accounts of the many experi- 
ments mth the details of technique which are 
apparen y so insignificant, but which make or 
mar the ^ccess of the work. A great feature is 
made of the recording and comparison of results 
L7 f provided an aceumula- 

w wliich it has only been 

possible to give some indication. The book should 

ZIllv ""Tif ^ mformation for teachers, and can 

students themselves, 

suggestions which stimulate 

®^icourage independent in- 

rioS drnro ^ textbook it is unique, and as a 

amonv perhaps only those who were 

STfh? 7. r appreciate 

lully the greatness of the achievement. 

W. B. B. 
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A Text-Book of : ' Organic ^ Chemistry : ' Historical^ 
Structural and Economic , 

By Prof. John Read. (Bell’s Natural Science , Series 
Second edition. Pp. xiv-f703. (London: G. Bell 
and Sons, Ltd., 1935.) ■ 125. ' 6d.' net. 

Prof. Read’s textbook differs from many others on 
organic chemistry by its insistence on the importance 
of a loiowledge of the early development of the 
subject, so that the student is enabled to follow the 
growth of the science from very ancient days to the 
present time. The theme has been presented in most 
attractive fa,shion by including in the text quotations 
of famous passages from documents of historical 
interest. Thus the problems, which were faced suc- 
cessively by Wohler, Liebig, Kekule, Pasteur, le Bel 
and van ’t Hoff are set vividly before the reader. 
The rapidity with which chemical theory has been 
developed is most strikingly illustrated by a footnote 
on p. 276 from which we learn that Chevreul, who 
was born before the theory of phlogiston was aban- 
doned, survived into the era of the asymmetric atom, 
the ionic hypothesis and synthetic indigo. 

The historical aspect of the subject, however, has 
been by no means overstressed. The author has kept 
in mind not only the academic but also the industrial 
and economic interest, whilst biochemical discoveries 
have also received attention. Thus the chapter on 
carbohydrates includes an account of the economic 
aspect of sugar manufacture and a summary of the 
main features of interest in connexion with the 
various cellulose industries.' The author does not 
discuss the actual structure of starch and cellulose, 
although a formula is given for the starch um‘t. It 
is rather surprising to find that the pyranose ring 
formulse, which are so helpful to the student of 
stereochemistry, have not been adopted. Indeed, the 
chapter on stereochemistry might well have been 
expanded to include an account of some of the 
numerous types of molecular dissymmetry which are 
not associated with the asymmetric atom. 

Turning to the polycyclic and heterocyclic com- 
pounds, we find useful summaries of the properties 
and composition of explosives, dyestuffs, drugs, 
perfumes, photographic chemicals and alkaloids, 
while a new chapter deals with the hormones and 
vitamins and another with the electronic theory of 
valoncy. The book provides a useful introduction to 
the subject, and should help the beginner to realise 
not only the practical value of certain organic pro- 
ducts but also the important contribution which the 
organic chemist has made to the building up of 
chemical .theory. 

Palaohistologie der Pfiansje : 

Grimdzuge oiner Gevebelelir© liber fossile Pflanzen. 
Von Dr. Eiise Hofmami. Pp. vii-f308. (Wien und 
Berlin: Julius Springer, 1934.) 25.20 gold marks. 

The author presents a brief review of the anatomical 
stracture of fossil plants, with a concluding section sur- 
veying the history of their various tissues and cell 
types. The descriptions are illustrated by numerous 
figures, some of which are original, Gertain topics, 
such as the structure of fossil cuticles, receive fuller 
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consideration than in any earlier book of the same 
character, but other subjects, such as the structure 
of the elements described by palaeobotanists as phloem, 
receive a rather superficial treatment. In several 
sections the author seems to have taken all her 
information from recent papers, to the neglect of 
older work in which more complete descriptions are 
to bo found ; but she gives references to all the more 
important papers. 

The value of the work is difficult to estimate. It 
will probably be of considerable use to Gontinental 
students, who have often underestimated the value 
of anatomical work in relation to morphology and 
taxonomy. When compared with the English works 
which deal with the structure of fossil plants, it often 
seems rather poor, but on the other hand it covers 
a wide field and gives an adequate introduction to 
some of the modern aspects of palseobotanical re- 
search. It is not entirely free from mistakes, both in 
the naming of the sfjecimens figured and in the text. 

Erddl-Muttersubstans; : 

Beitrage zu dieser Frage. Von Dr. F. E. Hecht, 
Prof. Dr. K. Krejci-Graf, Prof. Dr. R. Potonie, 
Prof. Dr. H. Steinbrecher, Dr. A, Treibs, Dr. B. 
Wasmund, Dr. Dora Wolansky. (Scliriften aus dem 
Gebiet der Brennstoff-Geologie, herausgegeben von 
Prof. Dr. Otto Stutzer, Heft 10.) Pp. vi + 18L 
(Stuttgart: Ferdinand Enke, 1935.) 17 gold marks, 

A VALUABLE collection of essays on the vexed question 
of petroleum origin has recently been made available 
through the good offices of Prof. Otto Stutzer. The 
collection includes articles by well-known chemists, 
geologists and hydrologists. Dr. Erich Wasmund 
gives his opinion as to the origin of adipocere (‘corpse 
wax’) and also advances the theory that anserobie 
anabitumen bacteria can also originate in bitumen. 
Dr. Karl Krejci-Graf discxisses the varied theories 
of origin of bituminous sediment, and projects interest* 
ing and novel conclusions for the attention of the 
reader. Dr. Hecht traces the chemical history of 
organic substance in the sea from the moment of 
death until final fossilisation and entombment* 
Dr. Treibs first reviews the works of J. E. Hackford 
and E. Berl on the transformation of plant substance, 
especially carbohydrates into oil, and then in his 
contentions that porphyrines are contained in 
petroleum derived from chlorophyll and hsemin, 
and that a higher formation temperature than 200®C. 
is out of the question for petroleum, shows that he 
differs from both. Prof. R. Potonie reports the results 
of geochemical investigations of sapropel from the 
Unterriicker Lake near Prenzlau and the Sakrower 
Lake near Potsdam. Prof. Steinbrecher emphasises 
the chemists’ proved point of view that petroleum 
normally found in oilfields is not high temperature 
petroleum, since it contains constituents which would 
decompose at high temperatures. Finally, Dr. Dora 
Wolansky summarises such views as have appeared 
in Russian literature on petroleum origin, thereby 
giving a synopsis of valuable ideas which in their 
original form are incomprehensible or inaccessible 
to the majority of people. 
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Electricity , in Potiltry Farming 
By C. A. Cameron Brown. Pp. 73 + 12 plates. 
(Oxford : Institute for Besearch in Agricultural 
Engineering,.. 1935.) ■ 2^. 

Everyone who is interested in poultry farming 
should read this book. It is written to help the 
average farm worked by its owner. The author has 
not in view the large luxury farm’, worked sometimes 
altogether by electricity, the true economic value 
of which it is difficult to estimate. In this book the 
facts relating to the use of electricity on poultry 
farms in many different parts of the country are 
given, together with the work done by revseareh 
institutes. Lancashire and Yorkshire are very 
favourably situated, since farmers can buy electricity 
at -l-ld. per unit. In districts where the cost is IJd. 
the user has to be economical in its use. All those 
consulted agree that there is a distinct saving in 
labour, a gain, in cleanliness, safety from fire and 
exactness of operation by using electricity. 

The economies that might be effected by relieving 
the hen from hatching e^ggs and brooding chicks and 
keeping it to its irreplaceable duty of laying eggs has 
been recognised from the earliest times, particularly 
by the Egyptians and Chinese. The author describes 
many types of incubators and gives the relative 
prices of hot-air machines when worked with oil and 
with electricity. He states that there is now no 
€|uestion about the technical success of electrical 
methods in poultry farming. Preston Corporation 
supplies 300 poultry farms with electricity, the 
average consumption of each being 7,000 units, and 
rapid developments are taking place in other areas. 

Introduction to Electric Transients 
By Prof. B. Kurtz and Prof. G. F. Corcoran. Pp. 
XV + 335. (New York : John Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1935.) 225. 6d. 
net. 

As an introduction to the study of the curious effects 
produced initially when the switch is closed in an 
electric circuit due to its inductance and capacitance, 
we can recommend this book. Each type of transient 
phenomenon is considered from three angles. The 
student first analyses the problem by means of the 
principles and laws of physics. It is then discussed 
mathematically, and this usually involves solving a 
difierential equation. Finally, the solution is illus- 
trated by actual oscillograms. This experimental 
verification of sometimes quite unexpected mathe- 
matical results will greatly encourage the student 
and show him that theory is sometimes a great help 
in jDraetieal work. 

In addition to showing voltage and current waves, 
power waves and soimd waves obtained experi- 
mentally are given. The electrical records of three 
<Iifferent tones obtained from the same instrument 
are very instructive. In this ease the relatively pure 
tone has a fundamental frequency of 466 cycles a 
second, while the other two composite tones have 
frequencies of 173 and 87 cycles respectively. A 
useful chapter is given on Heaviside’s operational 
calculus. 


Elementary Textbook of Chemistry: with Laboratory'' 
Experiments 

By John J. Guenther. F^p. xiv + 274. (New York: 
The Macmillan Co., 1934.) 75. 6c/. net. 

The contents of tliis boidv ar(‘ cpiite unlike any- 
thing a reader would he loci to t^.xpect from the 
indication of tlio title, as ordinarily understood in' 
Great Britain. The prc+ace explains that the volume 
is designed mainly to meid the* iiet‘cls of schools of 
nursing, and the cuiTi(*ulum of these, as required in 
the LMted States, and to ]irovklo a course for pre- 
sentation ill '‘45 hours of time”. The ground covered 
ranges from liasic dt+niitions in clKanistry and 
physics, over elementary tlunry. formuhe, equations 
and calculations, and the genc>rai elimnistry, chiefly 
of the iion-inetais, to complex organic substances 
such as higher fatty acid deri\'ati\'os, aromatics, 
carbohydrates and foodstuffs, the organic eliemistry . 
occupying roughly one-thii*d of the book. SuiTicient 
attention is given to liousdjoid. hygienic and every- 
day applications as io ]>ro\*i<Iin Mhiualbq ^ treatise 
on domestic seieiic€\ 

The course is inttmded to ht‘ followed rigidly, in 
the nature of a drill, and copious l<‘c^url^ and practical 
exjieriments are. detailed. Tlie amount of matter is 
remarkable, and might provide material for a year’s 
study. Although the fieeds of curriculum might 
be met, it is difficult to see. in what rt‘s])<‘ct the cause 
of scientific education would furt herrui by covering 
the ground in forty-five Imurs. t!i(‘ <iiKtribution of 
which is left lULspinufled. An eilicient index covers 
twenty-four ])ages. N. M'. B* 

The Caicuius 

By Prof. Hans H. Dalaker and Prof. Henry E. 
Hartig. Third edition. Pp. viii + 276. (New York j 
and London ; McGraw-Hill Book Co., Inc., 1935.) ' 
12s. 6d. net. * 

The application of the calculus to tlie problems of 
engineering and physics has now become so extensive : 
that waiters on the subject no longer confine their 
treatment solely to the purely theoretical side. This 
is very encouraging, and, in the volume under 
review, the authors have made a very commendable 
attempt, to combine theory am! practice %?ithoiiii 
sacrificing the fundamental' principles of the calculus... 1: 
The course covered is fai.iiy comprehensive. Begin- 
ning with the ideas of functionality and limits, tho i 
student is led on to differentiation, with, its mani.fold 
applications ; integration up to double and triple 
integrals ; infinite series and expansion ; and finally, 
to a brief outline of clifferentiai equations'.. The 
principles developed are well illustrated by many 
fully wox'ked-out problems drawn from, mechaiiics, 
physics and engineering, and the accompanying ■ 
diagrams are very clearly produced. 

. For the student, numerous carefully , graded exer-. 
eises, with answers, are^ provided .both for purposes 
of drill and in illustration of practical problems. A 
complete and useful summary of formulae, curves and 
integrals is given as a final chapter. The whole text 
is clearly printed and the book should prove very 
valuable to the advanced practical student. 
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Science in Modern Life* ■ 

By Sir Frederick Gowland Hopkins^ F.R.S* 

Social Responsibilities of Science It was the influence of science which, more than 


/^WING to what would seem to be a confusion 
in thought, the supposed social harms 
created by science have been vaguely attributed 
in some not unprejudiced quarters to its own 
unethical character. General Smuts, on the other 
hand, holds that among the values gradually 
recognised by the developing human mind,- science 
ranks with religion and art, and that while to-day 
religion, art and science are separate values, they 
may not always remain so. Indeed, he thinks that 
one of the greatest tasks before the human race 
will be to link up science with ethical values. It 
is perhaps not quite easy to follow closely his 
thought concerning the future extension of the 
scope of science, but his own assurance that its 
teaching can be linked up with ethical values is 
a corrective for some of the accusations from 
which science is apt to suffer. 

Indeed, possible future developments apart, the 
gap between what science provides for humanity 
and what are usually spoken of as values in 
religion, literature and art, has been and is less 
wide than some assume. History itself shows that 
it is wrong to deny ethical influence, even if 
it be indirect, to the scientific spirit. While, for 
example, the earlier stages of the Renaissance 
enriched men’s minds by restoring to them the 
literary and philosophical heritage of antiquity, we 
all know that not until later, when the awakening 
scientific spirit demanded a courageous inquiry into 
the actual facts of Nature, did human thought 
begin its release from the shackles of authority 
and traditional dogma. This release was surely 
ethical in its effects. In later times, throughout 
the years of the Royal Society’s existence, the 
growth of intelligent interest in the material 
universe was slowly preparing the ground for that 
last great step in the progress of intellectual 
freedom which came in the middle years of the 
last century. The influence of Darwin and Lyell 
did more, of course, than establish a new outlook 
for science itself. It re-orientated aU thought. It 
caused heart-searchings where there had been 
mere complacency in the acceptance of tradition, 
and its impacts subtly encouraged the growth of 
that intellectual honesty for which Huxley and 
others then so nobly fought. The history of those 
days is familiar enough, but we sometimes forget 
the debt we owe to them. 

* From the anniversary address to the Royal Society, delivered on 
November SO, 1935. 


any other influence, established the idea of pro- 
gress, replacing as it did a static by an evolving 
universe, and incidentally a faith that man him- 
self has an inherent capacity for advance. There 
are not a few to-day who profess to disbelieve 
in progress ; but for the majority it is now a 
faith ingramed if sometimes only subconsciously 
held. Evolution, we know, may not at each step 
tend upwards, but we have reason to believe that 
in the long run it does, and that in spite of 
occasional disillusions we may believe in the 
upward tendencies of mankind. By this faith, hope 
is fed, human efforts towards betterment are 
encouraged, and ethical values emerge. The 
depressing belief that man and the social fabric 
he has contrived for himself, while so imperfect, 
are yet incapable of ultimate betterment, was the 
one excuse for that particular form of professed 
otherworldliness which from time to time has been 
an essential part of narrow religious ideals, but 
which was surely evil in its almost contemptuous 
indifference to social wrongs and to the urgent 
problems of this world. 

The tendency of late, however, has been not 
so much to reiterate the theme of science’s gifts 
to the powers of destruction, but rather to urge 
in a more general sense that scientific workers have 
not shown sufficient interest in the social implica- 
tions of their work, or in the public responsibilities 
of their calling. We have only to look closely 
into this view as usually expressed to realise that, 
after all, its basis is vague, and, did it involve 
any charge against the individual worker, unreal. 
The individual investigator must realise that, 
qua scientist at least, he has little opportunity 
for effective action. Commonly he concludes that 
he will be most useful, even to society, by con- 
tinuing his chosen work in its proper environment. 

It is, I think, impossible not to sympathise with 
this view. The special endowments acquired by 
the scientific investigator are not those of a 
politician or of a missionary. Needless to say, it 
remains his duty to give his skilled services to 
the public whenever they are legitimately required 
and invited, and in so giving them he may do 
much to promote the interests of science itself. 

What seems to be really desirable is some method 
of closing the gap between the mind and outlook 
of the publicist and those of the trained scientist. 
It is a Just claim that in a civilisation so largely 
based on science as that of to-day, the scientist 
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sEonld have more influence on policy than he 
has hitherto been allowed. Not long ago the gap 
in question was, wide, ; it is now, I think, lessening. 
Occasionally at least, modern statesmen do seek 
scientific guidance, and, I think, know better than 
they did how rightly to obtain it. But it is time, 
perhaps, that the building of a bridge should 
begin on the scientific side of the gap. This is a 
task for organised scientific effort and the pooling 
of knowledge. 

Problems OF Nutrition and a National Food 
Policy 

There is a branch of scientific inquiry which can 
claim to yield knowledge of unqualified benefit to 
humanity, and one in which investigators, though 
inspired by the extreme scientific interest of the 
problems involved, have, I feel, always had the 
public importance of their solution in view, and 
have themselves done their best to encourage the 
practical applications of the knowledge they have 
won. I refer to the study of the nutritional needs 
of the body. 

The last two decades have seen a quite remark- 
able activity in research upon nutritional problems, 
and it is now even increasing. Publications de- 
scribing original work upon various aspects of 
these come from almost every country where 
science is pursued, and have amounted to many 
hundreds during the course of each single year. 
In Great Britain much research on nutrition 
has been generously endowed, organised and 
encouraged by our Medical Research Council, and 
it has received financial support from various other 
sources. We have begun to follow the example of 
the United States in founding chairs in dietetics, 
and emphasis is being placed upon the subject in 
physiological and biochemical teaching in the 
universities. 

A desirable happening at the present moment 
is the international approach at Geneva for full 
discussion of the nutritional problems of the world ; 
for, viewed broadly, the problems are undoubtedly 
internationah On a demand from the representa- 
tives of twelve nations including Great Britain and 
Australia (which has played a leading part in the 
movement), the health organisations of the League 
have set machinery in motion for securing full and 
intimate discussion. Policies concerned respectively 
with the production, transport, distribution and 
consumption of foods will all, we may hope, be 
discussed. They seem to be the very proper 
business of the League, and if discussion goes deep 
enough and is frank enough, it may well do no 
smal service to the interests of peace itself. 

Many are concerned just now to know the truth 
concerning the degree and extent of malnutrition 
as it exists among the less fortunate sections of 


the' community at the: present time. They have 
seen certain desirable steps, taken to mitigate what-' 
ever may exist, as, for example, the .diversion of' 
surplus milk to , the ■ schools ; but they yet ask 
how far is an extension of such measures an 
urgent need of the moment. , That underfeeding 
and ill-feeding exist is sure, but to measure their 
extent is, for reasons, to which I, will allude, a 
task of some difficulty. 

We have only, to read 1ihe successive annual' 
reports from numerous medical officers of health 
to -believe that, in the case of, children at least,., 
nutrition, inadequate for one reason or another, 
exists in various districts to' an extent .■which is, 
far indeed from being negligible. Nevertheless, we 
'have to realise that the numerical data supplied 
from different centres are based upon ' varying 
standards, and the opi,nions expressed depend to 
no small degree on the teroperament and perhaps 
on the acuity of individual officers. The difficulty 
before all concerned is that there is no clear 
definition of the term hnaliiutrition', and no satis- 
factory objective methods for measuring its 
degrees. Sir George Newman, formerly Chief 
Medical Officer to the Ministry of Health, always 
felt justified in taking an optimistic view concern- 
ing the available food suppl}^ for children in Great 
Britain, and he was wont to insist upon the 
circumstance that though under-nourisliment may 
be due in part to an insufficient C|uantity of food, 
it depends also on other factors. *'The principal 
cause,’’ he ■wrote,, '‘'is a body unable to assimilate 
the food supplied to it,” In certain cases this 
must, of course, be true, but we are entitled to 
ask whether in many such cases the disability 
of the body when observed has not followed upon 
malnutrition at an earlier period. What we know 
to-day justifies this vie'w, 

, In any event, the c'^ssential question is whether 
food adequate in -quantity ancl quality is -within 
the reach of ail. In the animal report for 1934 
issued by the present Chief Jlediea! Officer of the 
Ministry, it is niade clear in a section devoted to 
' the effect of iinemployincnit on national liea.ltli and 
dealing with evidence based upon a conjoint 
investigation by officers of the Ministry and the 
Board of - Education into conditions in certain 
depressed areas in Durham, that the statistics of 
actual diseases there do not indicate unfiivoiirable, 
effects of present economic conditions. We may 
conclude from this, and take comfort from the 
fact, that malnutrition even in such areas has not 
■ been at. its severest, but it may be highly deleterious,,' 
in its ultimate effects when not such as to affect 
the current statistics, of .disease. ..Moreover, full 
normal nutrition was. -only claimed for some 70-80 
per-cent' of .the 'children, varying between these 
figures in different areas, and though, as I have 
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said, criteria for establishing the existence of sub- 
normal nutrition 'are not satisfaotor j, it is difficult 
to be content with such figures. The Ministry’s 
investigators admit further that in the areas 
studied the condition of adolescent youths, 
especially those aged 14-1 5 years, was found 
unsatisfactory. These are years when good nutri- 
tion is quite especially desirable. 

As a measure of the state of health of younger 
adults at the present time, the results of medical 
examinations for recruiting are not without- 
importance. The War Office report on the health 
of the Army for 1933 shows that in that year 
nearly 38 per cent of the prospective recruits were 
rejected as unfit. Although, as the report points 
out, many of these rejections were on account 
1 ? of disabilities which unfitted them for military 
service in particular, and therefore did not reflect 
on their general health, yet a glance at the stated 
reasons for rejection shows that a large proportion 
of the men suffered from defects which might well 
be due to faulty nutrition in childhood or adoles- 
cence, and a considerable proportion in which it 
almost certainly contributed to their unfitness. 

The current interest in the subject of the national 
food supply and in right feeding is doubtless 
largely due to the awakening of the public 
conscience to this and other kindred social re- 
sponsibilities ; but it has also been stimulated, 
I think, by the nature of the results which scientific 
studies during the last twenty years have revealed. 
They have shown that our nutritional needs are 
so much more numerous, subtle and specific than 
was earlier thought, and they have shown how 
extraordinarily potent and how entirely indis- 
f pensable material may be, even though consumed 
in infinitesimal amounts. We know now that a 
t'f fault in quality may be as deleterious as a failure 
' in quantity. This fact the general public is now 
rapidly assimilating, though not always to its 
profit. . Indeed, a certain vocal section of the 
public is (as it has always been) so perverse in 
its views concerning food that it is almost necessary 
to remind it that, after all, quantity still counts. 
We cannot live on vitamins alone ! A more 
intelligent section of the public seems, I notice, 
to assume with impatience that so much scientific 
talk about food may lead to individuals being 
dragooned with respect to what they shall or shall 
not eat. A seif-constituted committee whose 
propaganda against malnutrition I respect for its 
wisdom and fairness has appreciated this attitude, 
and in a recent memorandum made the following 
wise statement : ‘‘certain diet habits must be 
classed as cultural, and of personal and psycho- 
logical necessity, and to upset these in the service 
of protein or vitamin content is to provoke a 
natural fteaction against [the advice that science 


can legitimately give]”. It is, of course, unthink- 
able that there should be any such dragooning. 
The intelligent public will learn to apply the newer 
knowledge of nutrition without discomfort to itself. 

The same memorandum says — -agam wisely— 
“to a working class housewife with restricted 
purchasing power, education in food values alone 
can only add one further problem to an already 
insoluble series of anxieties and worries”. This 
of course is true, and so long as we see that foods 
of the right variety are all within her purchasing 
power, elementary instruction in terms of the foods 
themselves and not in technical food values will 
set the housewife on the right path. I am tempted 
to add that what the English housewife in the 
poorer classes needs most to be taught is the art 
of simple but good cooking 1 It is not beneath 
the dignity of nutritional science or of administra- 
tive policy to take note of the circumstance that 
in Great Britain, more than in perhaps any other 
country, is good food ruined, and its nutritional 
value impaired, by unintelligent treatment in the 
home. 

One last consideration. Is the time yet ripe for 
the initiation of a comprehensive national food 
policy : one that will endeavour to adjust pro- 
duction, in a qualitative as well as a quantitative 
sense, to right consumption, and at the same time 
organise ail the details of distribution on national 
lines ? 

I note that those responsible for the contents 
of that very impressive book entitled “The Next 
Five Years”, which has appeared under the segis 
of many influential names, hold that no administra- 
tive action less comprehensive than a national 
policy of the kind in question could deal adequately 
with existing problems. They suggest that it should 
now be taken in hand. Others have urged that, 
apart from the almost prohibitive magnitude of 
effort the policy would require, it is one which 
should await the arrival of more knowledge. The 
latter suggestion has, I think, but little point. 
There is doubtless much more scientific knowledge 
to be gained about nutrition and food production, 
but we know enough to guide administration on 
to the right lines. 

More to be thought of perhaps is the fact that 
if we take a long range view, any policy concerned 
with food production must ultimately, if it is to 
be ideal, become part of a world policy. At Geneva, 
Mr. Bennett, speaking of such a world policy, said 
that its aim would he to “marry agriculture to 
health”. Such a marriage, if ever properly con- 
summated, would greatly profit the world. The 
interests of both partners must be equally guarded, 
however, in the marriage contract. In Great 
Britain, one may venture to say, the first mentioned 
is at, present receiving preferential treatment. 
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The Advance of 

O N April 21, 1881, Prof. T. H. Huxley delivered 

a striking lecture at Norwich on the herring, 
during the National Eisheiy Exhibition held there. . 
Reference to the text of that lecture (published in 
Ml in the issue of Natuee of April 28, 1881) shows 
that Huxley made the following statement: 

. . And all kinds of real knowledge and 
insight into the facts of nature do so bear upon 
one another and turn out in strange ways practi- 
cally helpful, that I propose to pour out my 
scientific budget, in the hope that something more 
may come of it than the gratification of intelligent 
curiosity* ^ Eifty-four years later, in the same 
city of Norwich, during the recent meeting of the 
British Association, the members of Section D 
(Zoology) listened to a symposium on the herring 
problem which demonstrated beyond any doubt 
the truth of Huxley’s assertion, and realised his 
hope. Indeed, the symposium can best be de- 
scribed as an account of current investigations for 
the express purpose of rendering direct assistance 
to the commercial herring industry, not only by 
predicting the quantity and quality of the fish 
likely to be available during an impending season, 
but also by stating where and when nets should be 
set in order to secure the best possible catches. 
That is to say, the ‘problem’ with which the 
symposium really dealt was the entirely practical 
one of how to aid industry by scientific research. 

The four papers of the symposium were read by 
Mr. E. lord, Dr. W. C. Hodgson, Prof. A. G. 
Hardy and Mr. R. S. Wimpenny, in the order 
named. The first paper confirmed and extended 
Huxley’s view that practised eyes distinguish local 
breeds of herring, dealing in particular with the 
study of vertebral variation as evidence in this 
connexion. It was shown that although the simple 
count of the total number of vertebrse in a herring 
falls far short of the ideal specification of so 
important an organ of the body as the backbone, 
its use as a statistical character in population 
studies has proved of very material assistance in 
acquiring knowledge of the life and movements of 
the different local forms of herring within their 
own limited territories of the sea. Using the 
average number of vertebrae for a sample of 
herrings as a statistical estimate of the average 
for the population from which the sample was 
drawn, real population differences have been 
demonstrated by comparing sample with sample : 
and by considering the results in conjunction with 
corresponding differences in other characters, the 
ground-plan’, as it were, of the complex of local 
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forms by which, the species (Jbipm ImreBgus^iB 
represented has graduall}^ revealed itself. The 
reliability of this work remains unaffected by the 
fact that scientific opinion is at present divided as 
to the precise nature of a local form of .herring, and 
the parts played by. heredity and enviroiiinent in,, 
preserving its , continii.ity from generation to 
generation. 

Having learned the essential , facts in the life- 
■ history of the particular local form with which he 
is concerned, an investigator , may then inquire 
into the factors which determ,iiie the , success or 
failure of the commercial fisheries based on that 
local form . Important researches , of this k.md in 
connexion with the great East Anglian drift-net 
fishery in the Soutliern North Sea formed the 
subject' of the second paper in the symposium. 
The sharp and irregular fliicti,iation In the annual 
yield of the fishery is partly accounted for by the 
natural waxing and weaning in numerical strength 
of the fishable stock. This, in its turn, is a sequel 
to the unequal production of young from year to 
year. Reliable evidence, direct or indirect, as to 
the brood production of to-day is therefore a 
portent for good or ill in the fishery of to-morrow. 
Hence, the announcement that there is indication 
of a positive correlation between brood production 
and the January temperatures of the sea, in the 
vicinity of the Varne lightship, is one of much 
interest and promise. 

Inequality of brood production, however, does 
not entirely account for good and bad fishing 
yield. Whether the fishable stock be rich or poor, 
the best possible catches will only be made w"hen 
fishing is conducted at the right tini,e in the right 
place. It is important to know that , the yield is 
best at the time of full moon, and that the most 
favourable conditions for a productive season is 
when the October full moon occurs during the 
second week. The conditions of wind blowing 
over the fishing grounds must also be taken into 
account, for it is held that herrings tend to swim 
into the wind ; and it is easy to understand that 
persistent winds from an unusual quarter may 
cause the shoals to move away from places which 
they normally visit and where fishermen expect 
to find them. 

It is not only in connexion with the great East 
Anglian exploitation of shoals making their way 
to the spawning grounds that scientific investiga- 
tion is proving its worth. We know that,' in the 
intervening months between annual spawning 
migrations, the shoals are ranging the sea in 
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search, of food. Information as to the places in 
which such shoals are likely or unlikely to he 
found is thus of real value to fishermen wishing to 
intercept them. Work in this direction was 
described in the third and fourth papers of the 
Norwich symposium. Ingenious instruments and 
methods have been used in a comprehensive and 
continuous survey of the floating animal and 
plant plankton of the North Sea with relation to 
the movements of herring. Positive correlations 
between the number of herring caught and tbeir 
food Calanm, and nega'ive correlations with 
phytoplankton, have already been demonstrated. 
The practical outcome of this is that fishermen 
can be assured of a greater return for a season’s 
labour if they will regularly use a plankton indi- 
cator in deciding where to set their nets. It has 
also been shown that the phytoplankton at times 


forms dense patches which interfere with the 
movements and shoaling of herring, with serious 
consequences to the dependent fisheries. The 
study of the origin, disposition and fate of these 
patches, therefore, is in itself of major interest to 
the industry. We must also know whether the 
observed tendency for the autumn herring shoals 
of both 1933 and 1934 to mass against the edge of 
a diatom patch is a regular phenomenon. 

A word or two must suffice to deal with a line 
of investigation about which the symposium was 
silent. Nothing was said regarding the urgent 
necessity of a greatly improved market for her- 
rings, to prevent the complete collapse of the 
British industry. For of what use to the fishermen, 
is scientific aid in his fishing if he cannot sell the 
catches he is already making without such aid ? 

E. Fokd, 


Erosion Surfaces 


S INCE Ramsay recognised in 1878 that the 
even skyline of South Wales represented a 
plain of marine denudation, uplifted and dissected, 
upland surfaces of low relief have been recognised 
in all parts of the world, and their probable relation 
to the great unconformities of the stratified rock 
succession has been discussed. Some, following 
W. M. Davis, have preferred to regard , them as 
sub-aerial peneplains rather than marine features, 
hut few certain criteria exist for distinguishing sub- 
aerial from submarine surfaces, after uplift and 
dissection, and each case must be judged on its 
merits. Recent years have witnessed a concentra- 
tion of interest upon such features, commonly 
kiiovm as 'platforms’. In America, the work of 
the late Joseph Barrell, and of D. W. Johnson, 
has emphasised the importance of this line of 
study. A committee of the International Geo- 
graphical Congress, on which Prof. A. G. Ogilvie 
is the British representative, is at present seeking 
to organise the work of mapping erosion surfaces 
in Europe, using an agreed, though tentative, 
scheme of symbols. Interest has also been fostered 
by the publication of Prof . Baulig’s recent mono- 
graph^ in which high-level platforms are discussed 
in the context of the daring theory of major 
eustatic changes of sea-level. 

With the field thus fertilised. Sections C 
(Geology) and E (Geography) devoted a session to 
a joint symposiurn and discussion on "Denudation 
Chronology” at the Norwich meeting of the 
British Association on September 9. The regions 
discussed included south-east England, Devon and 


Somerset, South Wales, southern Ireland, the East 
Midlands, Yorkshire arid the Channel Islands. 
Any attempt fully to correlate work from so wide 
an area would he premature, but a most welcome 
concurrence of opinion was manifest both as to 
the methods of research and the general results 
obtained. The histories of denudation in the 
several areas proved indeed so generally com- 
parable as to point a most hopeful future for such 
investigation and to foreshadow theoretical results 
of high importance. 

An initial problem to be solved in most areas 
is the differentiation of older surfaces — stripped 
planes of unconformity, from those formed during 
the middle and later portions of Tertiary time. 
There is a general tendency among the students 
of the older rocks tacitly to underestimate the 
erosional work of Tertiary time, and to regard the 
dominant hill-top surfaces of relict Palaeozoic 
uplands as the basal planes of Triassic, Jurassic 
or Cretaceous rocks, which, buried far beneath 
the adjoining plains, rise to join the hill- top 
surface of the 'Massifs’, thus signifying a former 
wide extension of the sediments above them. So 
cavalier a dismissal of some sixty million years of 
geological work is theoretically unacceptable, and 
as a hypothesis it fails to fit the facts. Wherever 
they are examined in Britain, the 'fossil pene- 
plains’ of pre-Permian to pre-Cretaceous date are 
relatively steeply inclined away from the Palaeozoic 
uplands. Even if their slope flattened as traced 
away from the heavily loaded areas of the plains, 
they must nevertheless have passed far above the 
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existing MU-top surfaces, liaving, in general, been 
destroyed in cycles of erosion which ran their 
course before the current cycle or its immediate 
predecessor. Ejccent American work points to a 
similar conclusion. The Schooley peneplain which 
bevels many of the summits of the Northern 
Appalachians was formerly regarded as a land- 
ward continuation of the surface below the coastal 
plain sediments (the fall zone peneplain). D. W. 
Johnson gives good reasons for supposing that it 
is a much later feature^ probably not younger 
than Early Tertiary. 

These considerations enforce the necessity of 
beginning work on any general scheme of denuda- 
tion chronology in south-east England, where 
surfaces can be dated by reference to known 
Tertiary deposits. There are two major surfaces 
in this region : (a) the folded sub-Eoeene surface, 
which emerges from beneath its sedimentary 
cover on the lower slopes of the chalk round the 
margins of the London and Hampshire Basins, 
and (d) the mid-Tertiary (probably late ffiocene) 
surface which forms the general hill-top plane of 
the south-east, bevelling the escarpments. Most 
of the true clay- with -flints rests on this latter 
surface, which was locally warped down before 
uplift to admit a Pliocene sea over parts of the 
area. It is hence difiicult in places to distinguish 
between the late Miocene sub-aerial peneplain and 
the sub-Pliocene marine surface, largely stripped 
of its thin veneer of sand and shingle. Later, less 
extensive, surfaces of Pliocene and Pleistocene 
date — ^in reality old valley floors — can be traced 
throughout the region, and the record is supple- 
mented and confirmed by the testimony of cyclic 
river-profiles, which reveal former sea-levels, 
closely comparable with those deduced by J. 
Hanson-Lowe in the Channel Islands. It cannot 
be too strongly emphasised that the whole south- 
eastern region (excluding the margins of the 
unstable North Sea depression) has evolved under 
the influence of uniform changes of base-level, 
during its later history. The last traceable act 
of warping was that which slightly deformed the 
late Miocene peneplain. 

The two major surfaces noted above represent 
periods of erosion so protracted that correspond- 
ing features should certainly be distinguishable in 
the uplands of the north and west. In south-west 
England a convenient upper datum in time is 
provided by the Pliocene marine notch and 
associated coastal ledge at about 400 ft. O.D. This 
is unwarped, but the Early Tertiary (pre-Oligocene) 
surface is evidently largely warped or faulted, as 
witnesses its depression to low levels along a zone 
running from Bideford Bay via Petrockstow and 
the Moretonhamstead sjmcline to the Bovey 
Tracey basin. Nevertheless, it may conceivably 
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be represented by the sloping hill-top surface of 
parts of Exmoor and the Brendoii:ffill8 (1,100- 
1,400 ft.). At lower elevations, there is a, 900- 
1,000 ft. platform and a well-marked very uniform 
surface which dominates central Devon, ranging in 
height from 600 ft . to 800 ft . One of these surfaces, 
probably the latter, is to be identified , with the 
Miocene peneplain of .the south-east. 

^ Comparable features have been investigated by' 
A. A. Miller, in South Wales and South Ireland. 
In both regions he fi.nds a sloping surface extending' 
from low levels .near the,, coast to an, .upper limit' 
at 800-900 ft. This might be interpreted as the 
product of an advancing or a retreating, , sea, or 
even as a sub-aerial feature. It s.hou.M be added' 
that Prof. Trueman and Miss Goscar ,find some 
_evidence in South Wales that the general profile, is 
‘stepped^ or composite in places, revealing separate 
platform levels, at 200 ft.,, 400 ft. and 600 ft., and 
Miller’s work on the river-profiles and the wind-gaps 
lends some support to such an idea. 

In northern England, Pro,f. H. ,H. Swinnerton 
has recog.nised a higli-levei surface in south 
Derbyshire, possibly the sub-Cretaceous plane, but 
more probably, in the light afforded by the other 
regions, an early Tertiarj^ feature. Lower platforms 
representing stages in the excavation of the Trent 
valley fall into a series generally comparable with 
those of the Thames valley. Of particular interest 
has been the discovery by Dr. H. C, Versey,| ' 
following J. W. Stather and others, of probable'^ 
early Tertiary deposits on the higher parts of the k 
Yorkshire wolds. These rest on a surface which I 
appears to be traceable in the North York Moors 
and also, though less certainly, in the Pennine | 
region. i 

In conclusion, it may be remarked that the 
study of erosion surfaces is far from being of purely 
academic interest. Froui the geological point of 
view, such surfaces afford a record complementary 
to that of depo,sitioii, but there is a geography 
as well as a geology of surfaces. Recognition and 
delimitation of landscape facets is ant essential 
part of geographical analysis, if only because of 
their influence . on soil character and land- , ,. 
utilisation. It is clearly a matter of first import- 
ance whether a surface retains relics of an Eocene, 
Cretaceous or other covering, recently removed,,., 

■ or is mantled , by a strongly , leached regolith 
exposed to the atmosphere since Middle or Early, 
Tertiary times. Many agrioultiiral contrasts in 
Britain can be explained on these lines, and whether 
in conducting soil-surveys or planning the im- 
provement of agricultural land, such facts should 
receive full attention. S. W. Wooldridge. 

^ Institute of British Geographers. Publication No. 3 (1935), “The 
Changing Sea Level”. 

Vrt “Stream Sculpture on the Atlantic Slope**, New 
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The Interaction of Gases with Solids 

last important discussion on adsorption atoms) by heating the filament to 700° K. The., 
^ phenomena in Great Britain took place in chemisorption of hydrogen on tungsten therefore 
January 1932 at Oxford, under the auspices of the proceeds with a very small energy of activation. 
Faraday Society. At that meeting, the topic which This is in marked contrast to the considerable 
evoked most controversy was that of the activated energy of activation observed for metallic powders, 
adsorption of hydrogen on metals and on metallic such as tungsten^ nickel and copper. To prevent 
oxides, that is, on solids particularly active as sintering, these absorbents cannot be outgassed 
hjT'drogenating catalysts. While a great deal of work at high temperatures. Hence it may well be 
has been done in the intervening four years, it that the surface is not free from gas, and that 
cannot be said that the matter is at aU thoroughly therefore the phenomenon usually observed is 
elucidated. Meanwhile, however, several new really the interaction of hydrogen with a gas» 
independent lines of attack have been brought covered metalhc surface. It is a matter for 
to bear on the varied phenomena encountered in further experiment to decide whether this non- 
the interaction of gases with solids, which may activated type of chemisorption on clean sur- 
ultimately lead to more precise views on the faces will be observed with metals other than 
question of activated adsorption. On November tungsten. 

21, therefore, Prof. E. K. Rideal opened a dis- Similar phenomena occur with oxygen and 
cussion at the Chemical Society in order to direct tungsten : the oxygen is immediately adsorbed, 
attention to recent work and to focus opinion From the heat evolved and the energy of dis- 
on a subject still in a state of flux. sociation of molecular oxygen, it may be shown 

Many of our modern ideas on the mechanism of that the energy of desorption of an oxygen atom 
heterogeneous catalysis are based on the pioneering is about 130 kgm. cal., which is in good agree- 
work of Langmuir on the interaction of gases with ment with Langmuir’s value of 160 kgm. cal. 
hot filaments. That the subject is far from derived from the effect of oxygen on the therm- 
exhausted is amply demonstrated by the recent ionic emission of tungsten. Oxygen atoms go 
work of Roberts^ with tungsten. The basis of these on in pairs, one oxygen atom to one tungsten 
experiments is the development of two separate atom. As this bombardment goes on, a time will 
physical methods of studying adsorption. The come, if the oxygen atoms are immobile, when 
first arises from the fact that the accommodation only single isolated atoms of tungsten are left, 
coefficient of a neon atom on a tungsten surface is It is evident that an oxygen molecule cannot be 
particularly sensitive to the presence of adsorbed dissociated on colliding with these isolated atoms, 
films. For example, the accommodation coefficient Instead, it is adsorbed as a molecule with a smaler 
on a bare surface at 273° K. is 0*08. When the heat of adsorption. Thus at high enough oxygen 
tungsten is covered with a layer of oxygen atoms, pressures, the ordinary film of atomic oxygen, 
the value rises to 0-25. The second method con- necessarily containing gaps, has on top a rela- 
sists in actually measuring the heat of adsorption tively dilute film of molecules covering about 
of gases on a clean tungsten filament by deter- 8 per cent of the surface. 

miniag the rise in temperature (only 0-01°) which Having obtained conclusive evidence of the 
occurs when gas is adsorbed, nature of adsorbed atomic films, the next question 

One of the most surprising results of the applica- which arises is the rate of migration on the surface 
tion of these methods is that hydrogen is practically of the solid and the rate of penetration into the 
instantaneously adsorbed when it encounters a body of the metal. One ingenious way of following 
tungsten surface even at so low a temperature as surface migration has been developed by R. C. L, 
83° K. If very small amounts of hydrogen are Bosworth^. By means of a positive ion gun, a 
admitted, the gas is completely adsorbed, the heat beam of sodium ions is projected on to a negatively 
of adsorption being about 40 kgm. cal. After charged tungsten strip. The strip is then heated 
sufficient hydrogen has been admitted to cover the electrically, the sodium atoms migrating. The 
tungsten surface, that is, one hydrogen atom to progress of migration is followed by allowing a 
one tungsten atom, there is no further adsorption, spot of light to fall on the sodium-covered tungsten 
and therefore no heating of the filament. That the surface, the resultant photo-electric emission at 
hydrogen is chemisorbed is proved by the high various positions along the strip serving as an 
heat of adsorption and by the fact that the film indicator of the surface concentration of the sodium 
of hydrogen can only be removed (probably as atoms. In this way, the rate of migration may be 
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determined as , a , function of the temperature and . 
of the surface concentration. 

The difFusion of gases through solids is controlled 
partly by the interaction of the gas with the surface 
and partly by processes occurring in the body of 
the solid, both of these in general being specific, 
for example, H 2 — Pd, O 2 — Ag, N 2 ”“W. . An 
exception to the rule is the diflPusion of hydrogen, 
helium, neon, argon, nitrogen and oxygen through 
silica glass®. There is no doubt in the case of the 
inert gases that the forces which the atoms 
encounter in their passage throu|h silica are purely 
of the van der Waals’ type. In fact, it may be shown 
by calculation that the energy of activation for 
the passage of an inert gas atom through a square 
of similar atoms can attain values commonly 
associated with chemical reactions, such as 30 
kgm. cal. Migration appears to take place through 
the solid lattice, for the rate is independent of the 
firing and other treatment of the silica. With 
oxygen and nitrogen, on the other hand, the rate 
is very sensitive to surface imperfections, firing 
and the like, which would point to the diffusion 
occurring along slip-planes and cracks in the 
glass. 
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■ ■■■Much' has been written about the usefulness of! 
deuterium as a tool for investigating the mechanisin' ■ 
of chemical reactions. Taken along with the ortho^' 
para conversion, the behaviour of .deuterium yields' 
important, evidence about catalytic liydrogeiiation 
and dehydrogenation ,reactio.iis. . For, example, if 
ammonia and ortho deuterium are allow^ed into 
contact with an iron catalyst, A. Farkas has found 

■ that the rate of conversion of .the ortho deuterium 
is inhibited by the ainm,o.nia, and simultaneously ' 

. there is a slow exchange reaction resulting in the 
production of ■'deuterammonia. , This show’-s at 
once that ammonia partially covers the iron surface, 
that deuterium is dissociated, on the portions not 
covered with the ammonia, and that the rate, of 
exchange is slower than the dissociation , of deu- 
terium molecules, the latter reaction therefore not 
being the rate-determining step. 

These few examples suffice to denio.nstrate that 
the field of inquiry is an extending one, and that 
well-defined progress is being .made in .draw.iiig a 
more precise picture of the iiitera.ction, of gases 
with solids. ^ ^ Melville, j 

ipw. A, 152, 44r,: HKI5. > 

aProc. Eoy. Soc., A, 150, 5S: 

'•R,. M. Bimer, J. Chm. :U8: 15W4. 


Obituary 


Mr. Ft Escombe 

E very student and teacher of botany must be 
familiar with the classic wurk of Brown and 
Escombe on the germination of refrigerated seeds ; 
the relative roles of endosperm and embryo in 
germinating barley ; on the static diffusion of gases 
and liquids in relation to photos;;^mthesis and trans- 
location in plants ; the influence of varying amounts 
of atmospheric carbon dioxide on photosynthesis 
and plant growtli ; the interchange of energy between 
the leaf and its surroundings ; the determination of 
carbon dioxide in the air absorbed by plants, based 
on the rate of its absorption by a free surface of a 
solution of caustic alkali ; and they will learn with 
regret of the sudden death of the surviving author 
of these important researches on October 12. Brown, 
who w^as a much older man, died in 1925. Fergusson 
Escombe, who was only sixty-three years of age, 
h^d Sh"cn up his active career at a comparatively 
early age owing to ill-health and other circumstances, 
and thus, though Ms work will always hold a high 
place in botanical research, he himself had almost 
been forgotten, save by a few. 

Bom in Hampshire in 1872, Escombe went to a 
preparatory school at Bournemouth and thence to 
Hailoybury for two years. He matriculated in 1892, 
and later obtained the degree of B.Sc., with honours 
in botany, at tlie Ihii\T)rsity of London, from King’s 
CVdlege, London, There he won the Carter Gold 


Medal and Prize for botany. He stu,died also at 
Downtou Agricultural College, at Heiienlieiin College, 
Heidelberg, and at the Kaiser Wilhelm LTniversity at 
Strassburg, Wliilst at the latter, he worked on the 
chemistry of the cell membranes of lichens and fungi, 
and published a paper on it in 1896, “Beitrag zur 
Chemie der Membranen der Fiecliten uiid Pilze” 
{Hopp.-Sei/l, Z, Phi/s. €!h €■})),, 22. 288-306 ; , 1896- 
97), a preliminary invt'stigation to (t.d:erinine the 
existence of chitin and cellulost‘- in those groups. 
This showed his early leauitig inwards bio- 
chemistry. 

Shortly afterwanis, Escombe went to work will). 
Brown at the Jodroli Laboratory, KeAV. on the 
researches which wore pubiisb<‘d joint iy in the Ro%'ai 
Society Proceedings and PhUosophivtd Tntnsacfitms. 
1897-1905, and which gaim.Mi fur Escombe an 
established place in botanical science. Tiua*e is no 
necessity to summarise these- ros(‘arelu*s — indeiul it 
would be (|uite impossible except at great i(?ngtb — 
since they have passed into botanical liistoiy and an^ 
described in every botanicai textbook. They marked. 

. 'however, ■ a great advance in the state of kiiowdedge 
then of the essentials of the physiological processes 
of germination and nutrition. Being reduced to 
mathematical precision, the results woto oiiiinciated 
so. that in some cases they could foe si.atod in'fbi*miil8e. 
Special methods and apparatus had to be devised 
to carry out such delicate oxpcu'inients, and no\'(d 
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iiTEdthods of study adopted to demonstrate the physical 
laws that 'controlled plant activity. ■ ■ 

Following these fine contributions to biochemical 
and biophysical science, both Brown and Escombe 
took up appointments in the Scientific Research 
Laboratory of Messrs. Guinness and Co. at Dublin, 
Brown as director and Escombe as vegetable physio- 
logist. The work on improving the malting qualities 
of barley was published (unsigned) in the Laboratory 
Transactions. Escombe worked there from July 1901 
for three years. Readers of Nature will remember 
the excellent reviews by Escombe on German bio- 
chemical works by Emmarling, Schulz, Czapek and 
Wieler about this time (1902-6). He wrote for 
Science Progress y two papers on germination 

generalised from the Royal Society researches. 

Escombe then held the post of lecturer in botany 
and head of the Botanical Department at the South- 
Eastern Agricultural College, Wye, following Mr. 
(now Sir) Albert Howard, and at the same time gave 
County Council lectures in Kent and Surrey. He 
was at Wye from July 1905 until July 1907. This 
ended his active career at the age of thirty -five. He 
returned to Kew to do some physiological work at 
the Jodrell Laboratory in March and April 1910. 
After that, save for work during the Great War at 
the Admiralty (1917-22), he retired, from ill-health 
and other circumstances, to his native county, Hamp- 
shire (where also lived his great friend, Dr. D. H. 
Scott), living with his family, and latterly, since 1929, 
in rooms at East Meon, where he made his home until 
his death. 

There Escombe took an active part in the life 
of the village, and his chief hobbies were reading and 
walking, and exploring the flora and fauna of the 
district. He studied the two Arums, and carried out 
an exhaustive series of researches on their life-history 
and ecology, later studying that difficult group of 
trees, the elms. In both cases he wuote valuable 
notes upon the species, which, with excellent material, 
h© sent to Kew, He also there wrote a treatise on 
“Buds in Winter”. All these should be published 
, posthumously, since they are characterised by the 
] same masterly gi*asp of details, and the clear and 
well-conceived enunciation of principles, or of classi- 
fication, with brilliant and sound analogy, which 
marked the Royal Society papers published in 
conjunction with Brown. 

Fergusson Escombe was a very reserved man, and 
, of a refined nature. Properly understood, he was a 
?? charming companion. Ho had a most gentle nature, 
aiid a great love of animals and for children and old 
people. His scientific work was characterised by 
thorougliness and avoidance of hurry, and his ex- 
periments were conducted with carefulness and 
exactitude. It seems a tragedy that a man gifted by 
Nature with exceptional scientific ability, enlarged 
by special training, and with so sound a knowledge 
of biochemistry and physiology, should have had to 
disappear, through ill-health, from the arena of 
science at so early an age. Ill-health caused his 
career to be prematurely shortened, and heart failure 
has now snatched him from the world, his relations 
and friends all too soon. A. R. H. 


We regret to record the death of Senator Paolo 
Orsi, the distinguished Italian archseologist, which 
took place at Rovereto on November 8 at the age of 
seventy-six years. 

Paolo Orsi was born in 1859 at Rovereto, which was 
then Austrian territory, but on completing his studies 
he settled in Italy. In 1888 he became an inspector 
of the Museum of Syracuse, and soon afterwards was 
appointed its director. He applied himself to the 
exploration of the antiquities of the island of Sicily, 
and by his discoveries revealed the sequence of 
Siculan culture from early chaleolithic times down to 
the period of Greek colonisation, a sequence in which 
he showed that four separate types of civilisation 
were to be distinguished. His excavations, more 
particularly in the neolithic villages of Stentineilo, 
the burial grounds of Megara near Syracuse, and at 
Gela, made his museum one of the richest, and in 
some respects of the first importance, for the study 
of certain aspects and periods of Mediterranean 
archseology. 

In 1907, Orsi was appointed superintendente of 
Calabria and Basilicata. Here he continued his 
investigations and discovered the pre -Hellenic sites 
of Torre Galli, near Monteleone, and of Canale, near 
Locri, both of crucial importance for the study of 
the prehistory of the Calabrian peninsula. He under- 
took a number of excavations imder the auspices and 
mainly at the expense of the Sooieta Magna Grsecia, 
of which he was president at the time of his death. 
Among his discoveries was that of an Ionic temple at 
Locri, the only known example in Magna Grsecia. 
The material from these excavations will be exhibited 
in a museum now in course of construction at Reggio - 
Calabria. He was also an authority on Byzantine 
antiquities, which he had studied in both Sicily and 
Calabria. 

At the close of the Great War, Orsi took up his 
residence in retirement at Rovereto. He was a 
member of the Accademia dei Lincei, and was made 
a Senator in 1924. He was an honorary member of 
the Society for the Promotion of Hellenic Studies 
and an honorary fellow of the Royal Anthropological 
Institute. 

We regret to announce the following deaths : 

Prof. James H. Breasted, professor of Egyptology 
and oriental history in the University of Chicago 
from 1905 until 1933, and director of the Oriental 
Institute, Chicago, on December 2, aged seventy years. 

Prof. J. D. Cormack, C.M.G., C.B.E., regius pro- 
fessor of civil and mechanical engineering in the 
University of Glasgow, on November 30, aged sixty- 
five years. 

Prof. David C. Gillespie, professor of mathematics 
in Cornell University, for several years editor of the 
American Mathematical Monthly f on October 13, aged, 
fifty -seven years. 

Prof. J. E. A. Steggall, emeritus professor of mathe- 
matics at University College, Dundee, in the Uni- 
versity of St. Andrews, on November 26, aged 
eighty years. 
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News and Views 


The Royal Society:- Officers and Council 

The anniversarj’" meeting of the Royal Society 
was . held on Saturday," November 30, being St. 
Andrew’s day, and the following officers and members 
of council were elected : President : Sir William 
Henry Bragg ; Treasurer : Sir Henry George Lyons ; 
Secretaries : Sir Trank Edward Smith, Prof. Archibald 
Vivian Hill ; Foreign Secretary : Prof. Albert Charles 
SeWard ; Other Me^mhers oj the Council : Prof. Edgar 
Douglas Adrian, Mr. David Leonard Chapman, Prof. 
Arthur William Conway, Dr. William Henry Eccles, 
Prof. Arthur Stewart Eve, Prof. Louis Napoleon 
George Eilon, Dr. James Gray, Sir Alfred Daniel 
Hall, Dr. Stanley Wells Kemp, Sir Patrick Playfair 
Laidlaw, Sir Gerald Ponsonby Lenox-Conyngham, 
Dr. Gilbert Thomas Morgan, Prof. Robert Robison, 
Dr. Bernard Smith, Prof. Walter Stiles, Mr. Wilfred 
Trotter. An unusually large number of fellows took 
part in this election on account of a notification that 
it was to be contested. Several months ago, a group 
of about ninety fellows of the Society signed a 
iriemorial advocating certain changes in the methods 
of nominating and electing the officers and members 
of council and in their periods of service. Following 
up their suggestions, the memorialists substituted 
other names foi* those of fellows nominated officially 
as president, ti’easurer, two secretaries, and foreign 
secretary, and of four members of council. Fellows 
w^ere not asked to support the individual claims of 
those included in the unofficial list, but to record 
their votes for them as an expression of no confidence 
in the existing methods of selecting officers and council. 
The result of the ballot wns nearly ten to one in 
favour of the Council’s list printed above, the number 
of votes for each officer and member of council in 
this list being about 190 and that of fellows in the 
unofficial list being about 20. In the absence of a 
postal ^'ote, it may therefore be assumed that the 
general body of fellows of the Society are satisfied 
with the existing iTiies and with the statement issued 
by the Council after full discussion of the changes 
suggested by the memorialists. 

Industry and Technical Education 

The Right Hon. Oliver Stanley, president of the 
Board of Education, distributed prizes and certificates 
at the Northampton Polytechnic, Clerkenwell, on 
November 28. Dxiring the course of his address, Mr. 
Stanley' referi'ed to the changes which have been 
accelerated by the War and which have resulted in 
the loss of the advantage as an industrial nation 
which we acquired a century earlier. Yet with all 
these difficulties in the way of production, we have 
got to compete if we are to live ; and we are being 
driven more and more to rely on superior skill, 
superior technique, superior training and superior 
workmanship, to take the place of those more for- 
tuitous advantages which used to give us our 
superiority before the M\ir. We can only regain the 


prosperity - of our own' traditional indostrit's it* we 
adopt new and up-to-date methods. We i\re forced 
to keep ahead of laew" and^ severe competition in the 
new industries, and it is natural that should turn 
to institutions like the polytechnics to ask how th(‘>' 
can help and, are helping both wdth the olil and witli 
the new. Speaking of the type of training for which 
polytechnics are responsible, Mr. Stanley said that in 
talking with leaders of industry about technical 
education he has found every wheu*e the feeling that 
colleges should- keep in closer touch with "actual 
experience in the wwkshop. From this point of view 
he commended the 'sandwich’ course of training in 
engineering, and expressed his regret on kwning 
from the Principal’s report that, owing to chaiigt^s 
contemplated in the University of London regiilatioiis 
for degrees in engineering, difficulties ha^n arisen 
wdth regard to the organisation of such a course in 
the future. 


The Engineer and the Community r i 

■ In an address to the' Birmiiigbam and District f , J 
■Association of the Institution of Civil Enginetas;^^ M 
on October 31, Mr, C. H. Bailey madi» an oloifuenu'^ p 
plea for wdder vision and much closer concern on Ihc . m 

part of the engineer wdth th(» f onset |uen{ t s cJ fji"' ||‘'l 
work. W^e live to-day in an engineer’s woild, he suhI i| 
.yet an -attempt to give a continuous diiettion to th»Y 
efforts of the engineer is needed, ind in th<^ pi^t, 
engineers have too lightl;^ ciSbumod that all their 
achievements result in benefits to their fellow' men. 
Machines are neither wholly good nor tvholiy bath i 
They are bad in so far as they hinder men and 
women from developing creative skill of hand ami 
eye ; the mere use of better and more abundant gooris ■ 
can never compensate for the loss of const 
opportunities or powws. It is certain, howe\’'er, 
such production must go on, and that th^ engini/' 
must continue to strive for more and more ohiciciu 
machines while mankind learns to adapt itself to tlu^ 
new conditions. While, however, the engineer has 
transformed our powers of production and ni(>aiLs of* 
communication, we are still attempting to force tht\<e 
inventions into an economic, financial and political | 
system which they do not fit. On the other liand, 
these same developments in production and com- 
mmiications have brought men closer together and 
made them more dependent on one another. At-Am 
same time, the engineer has given the world a greater 
chance of real freedom than ever before, if w^e learn 
to use our new resources and try to modify the new 
conditions, seeking to create new beauty w'hore w<‘- 
have destroyed. While the engineer should b 0 war(^ 
of extravagant claims to a larger share in the control 
of the community, he should endeavour to participate 
more effectively in the planning required under the 
new conditions, and to devise some/ < 9 rm of co- 
operation which would make available usSe benefits 
latent in his achievements. 
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Science and the Architect ' 

Db. R. E. Stradding, director of Building Research 
luider the Department of ■ Scientific and Industrial 
Research, opened a materials gallery at the Liverpool 
School of Architecture in the Leverhulme Building of 
the University of Liverpool on' November 29. In his- 
address on the “Architect and Building Materials”, 
Dr. Stradling said that the architect is required to 
create some form of protection, usually from the 
weather, which shall meet some' intimate practical 
requirement of human existence, and in a progressive 
...ociety meet it in such a way that beauty is added 
to everyday life. It seems ahnost self-evident that 
the knowledge of materials must be an ever-present 
mental background upon which the architect’s mind 
must instinctively call if his artistic ability is to have 
reasonable scope. He must be equipped to meet his 
modern conditions, and there is an absence of adequate 
training on this side. In traditional English house 
design one usually finds a pitched roof with appreciable 
eaves, reasonable sills at the top and bottom of 
windows and doors, the walls constructed of brick 
01 ’ stone, or may be rough cast. No matter whether 
this type of design is artistically good or bad, such 
construction is usually thoroughly weatherproof if 
reasonably carried out in traditional materials. A 
typically modernist design consists of a box -like 
structure with fiat roof, no weathei’ projection over 
parapets, windows or doors ; walls rendered in 
smooth Portland cement rendering. From inquiries 
received at the Building Research Station, it seems 
such structures are often anything but weather-proof. 
Before discarding old forms, it is essential to make 
sure that the new ones meet the essential protection 
requirements for which the building industry really 
stands. The real architect-artist is urgently re- 
quired with all the pioneering fire of which man 
is capable, but he must be properly trained to meet 
modern conditions. This can only be done by very 
much more intensive science work than is usual at 
present, for he must have a very real knowledge of 
the media in which he is to design. 

Minoan Survivals in Later Crete 

Some remarkable vistas in the history of European 
civilisation are opened up in the report by Sir Arthur 
Evans of the discovery in October last of a temple of 
early Greek age in the island of Crete. The temple, 
which has been excavated by Dr. Marinatos, Ephor 
of Antiquities, is situated in the eastern part of the 
island on the hill site of the ancient town of Dreros, 
overlooking the lagoon of Spinalimga. It dates from 
the early part of the eighth century b.o., and is, there- 
fore, the earliest known temple of the Greek age in 
the island. It differs, however, in proportions and 
character from other early Greek temples, and Sir 
Arthur in his communication in The Times of Novem- 
ber 20 fully concurs in the view of Dr. Marinatos 
that it presents close affinities with pre-existing 
Minoan cults, such as might be preserved in . an 
ancient Cretan tradition. He recalls that it was in 
this part of the island that the ancient Eteo-Cretan 
language survived down to historic times. Among 


the more noteworthy objects of the shrine, wliicli 
was found in the charaeterisfic Minoan position on 
the back-wall of the cella, are the cist -like altar filled 
with earth and quantities of goats’ horns, reminding 
Dr. Marinates of the altar erected by Theseus in 
honour of Ariadne, his Cretan consort, and bronze 
figures made of hammered plates, which had been 
fitted on to a wooden core, the first known examples 
of a technique to which reference is frequently made 
by Greek writers. Of these figures two, one male and 
one female, are evidence of the persistence of the 
‘mother and son’ cult, which provides Sir Arthur 
with a link in a chain of evidence by which he traces 
the fundamental religious belief of the eastern 
Mediterranean from Knossos to Bethlehem. 

Explorations in New Guinea 

ADDiTiONTAii interest was attached by recent con- 
troversy to the account of his explorations in New 
Guinea which Mr. Michael Leahy gave to the Royal 
Geographical Society on November 21. It will be 
remembered that it has been suggested that Mr. J, G. 
Hides, who recently brought back some remarkable 
data relating to the unknown peoples he had en- 
countered in the interior, had been in touch with 
some of the peoples of the Mount Hagen area dis- 
covered by Mr. Leahy, of whom an account has 
already reached England through Mr, E. W. P. 
Chinnery, the Government anthropologist of Papua. 
(See Nature, September 1, p. 328, August 17, 1935, 
p. 251 and August 24, p. 290.) The culture of the 
Mount Hagen people as described by Mr. Leahy does 
indeed present certain features of similarity, such as 
the interest the people display in their gardens, 
which justify the comparison. Mr. Leahy’s cine- 
matograph film, especially in the war scenes — he was 
fortimate enough to obtain a record of an inter-tribal 
war in actual progress — gave a detailed picture of a 
remarkable, and in its emdronment unusual, culture. 
Especially interesting to archaeologists was his report 
of the custom of cutting off a finger -Joint at the 
death of a relative. This custom of finger mutilation 
is widespread among the more primitive peoples, and, 
as is well known, evidence of it is to be seen in the 
imprints of hands found among the prehistoric, cave 
and rock paintings. The Mount Hagen peoples also 
practice preserving the skulls and some of the bones 
of their deceased relatives, which are placed in 
shrines along the road-side. It is to be noted that 
they are not caimibals, and expressed horror at tho 
suggestion, although the practice exists among tribes 
nearer the coast. As a whole, Mr. Leahy’s re|)ort has 
provided much interesting material for comparative 
study. 

Stone Age Culture in Colorado, U.S.A. 

Db. Frank H. H. Roberts, Jr., of the Bureau of 
American Ethnology, has resumed his investigation 
of the Lindenmeier site in Northern Colorado, U.S.A. 
(see Nature of October 5, p. 535), and for some 
weeks has been engaged in driving trenches in various 
directions near the habitation and factory site of 
Folsom man which he discovered in 1934. No less 



904 


December 7 , 1935 


NAT 

than seven hundred implements belonging to this 
early phase of the American stone age, it is stated 
in a communication issued by Science Service of 
Washington, D.C., have been discovered, among 
them being a number of new types. The variety 
in type of the implements continues to be a marked 
feature of the site. A find of considerable importance 
is recorded, which corroborates conclusively previous 
evidence for the contemporaneous existence in this 
region of man and an extinct fauna. This is the dis- 
covery of the vertebra of a bison, in which is still 
embedded the stone point of the lance or dart with 
which it had been struck by the primitive hunter. 
The vertebra belongs to the extinct form of bison 
already found here and elsewhere in association with 
the artefacts of Folsom man. It has already been 
pointed out (see Nattjbe, foe. cfj5.) that the Linden- 
meier site gives in situ, for the first time, a view of 
the Folsom implement as forming part of a cultural 
complex, and thus justifies the use of the term 
‘Folsom culture’. To this complex must now be 
added an art form, the first known in this early phase 
of culture, which appears on a flat bone disc showing 
decorative marks around the edge. No information 
is as yet available on the further investigation of 
the stratigraphy of the site and its relation to 
adjacent gravels, from which it is hoped to attempt 
a dating of this centre of the Folsom culture. 

A Thames Barrage 

With the arrestive title of “Dam the Thames”, 
a brochure has been issued by the Thames Barrage 
Association advocating the scheme put forward a 
short time back in a paper read before the London 
Society by Mr. J. H, O. Bunge, who is honorary 
secretary of the Association since formed to promote 
the impounding of a large section of the Thames 
estuary. The original proposal is modified in respect 
of the position of the proposed barrage, which it is now 
suggested should be located at Woolwich. The cost of 
the scheme is estimated at about 4*| millions sterling, 
but, as has been abundantly demonstrated in other 
projects of corresponding magnitude, this figure must 
be received with a certain amount of reserve. Accord- 
ing to the pamphlet, the resultant savings, enumerated 
under eighteen categories, would aggregate about 
£611,000 per annum, representing a capitalised value 
of 20 millions sterling. Some of the items of this 
calculation seem to he based on data of a rather 
uncertain character, so that here, too, the estimate 
must be considered more or less speculative. An 
official, public inquiry into the merits of the scheme 
is urged on the grounds that the scheme, if carried 
out, would be of great advantage to navigation in 
maintaining a permanent water level in the river 
and so enabling craft to move freely, and inde- 
pendently of tidal restrictions, in and out of the 
docks, and to and from the riverside wharves above 
Woolwich ; in excluding sewage effiuent at present 
brought up-river by tidal flow from the outfalls at 
Crossness and Barking ; and in avoiding the risk 
of flooding at times of abnormally high tides. Various 
other benefits are categorically enumerated. 


URE 


. Although an inquiry, which would involve some 
time and expense, .might resolve some of the problems ' 
connected with the ' formulation of the, barrage 
scheme, it must be, bomo in 'mind ;tliat an ent©r|)risa 
of this magnitude cannot be embarked upon without 
a considerable degree of risk to important interests, 
however propitious the general circumstances may 
appear to be. It will be recalled that a cognate 
scheme, the Severn ..Barrage, was .definitely promoted 
by the Government and became, tlio subject of ' a 
prolonged and searching inquiry, by experts,; ■ but ...the 
findings' of the committee, although favourable, liave 
not, so far, resulted in the materialisation of the 
project, which, in the language of the Ministry of 
Transport, was to bring “within the reach of all 
classes of the community ' the blessings of light, 
purity and power”. It is also to be noted that the 
Port of London Authority has had the present pro- 
posals before it, and has not accorded them its 
support. The reasons have not been stated, but it is 
clear that they were such as to carry preponderant 
weight with those most intimately concerned with the 
great shipping and commercial interests of the port , 
This does not, in itself, suffice to condemn the project ; 
but it rather discounts the florid assertions of the pro- 
moters, and justifies an attitude of caution and reserve. 


. 

{ . 


Ice Accretion on Aircraft 

Lecturing before the Royal Aoronautical Sociotj" 
on November 4, Mr. Lockspeiser, of the Royal Air- 
craft Establishment, Farnborough, described experi- 
ments upon this subject which have led to the 
recommendation of a certain method of combating 
this. It consists of forcing ethylene-glycol tlirougli 
a porous leather strip which can be attached to, or 
form part of, those surfaces upon which ice appears 
to form. This presents the greatest danger when on 
the leading edges of the various lifting surfaces and 
the airscrew. In such eases it not only adds to the 
weight to be carried but it also reduces the efficiency 
by changing the shape, and in the ease of the pro- 
peller it causes out of balance forces that necessitate 
slowing it down with still further loss. The action 
of the ethylene-glycol is to prevent the ice fro,iiQ 
adhering to the surface. Mr. Lockspeiser referred 
to thermal methods for prevention of ice formation, 
and mechanical methods .for dislodg'iiig it, but said 
that neither of these has the simplicity and the 
general application to all cases of the evapo,ration 
method. Thermal methods, using the engine .heat 
to warm the wing surfaces, may become more 
attractive upon larger thick-winged monoplanes, 
where the. ‘plumbing’ difliciiities would bo less. 
Mechanical methods of dislodging the ice from the 
planes have been used for some time in the United 
States, but are not applicable to the propeller . Ex- 
periments are now being made with devices similar 
to the British ones, using rubber, sheathing and oil. 
The experiments described were undertaken originally 
for R.A.F. requirements ; but the question was 
considered to be so vita! to civil aviation, ' that ■ the 
results have been made public and the device is to 
be marketed by the Dunlop Company. 
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Forestry Research' 

The Forest Products Research Laboratory at 
Princes Risborough has 'begun ; a new issuu entitled 
Forest Products Eesearch Records , of which 1 

and 2 have been issued (H.M. Stationery Office, 

1936). No. 1 deals with the- testing of timbers at 
the Forest Products Research La,boratory, and de- 
scribes in clear language the raison d’&re for the 
Laboratory and the objects at which it aims. It 
is pointed out that the object underlying the work 
of investigating the properties of timbers, the practical 
application of the results of the tests and their 
importance to the timber-using professions and 
industries as weU as to timber merchants, are not 
fuUv understood. Nor are the facilities offered by 
W Laboratory for supplying information^ fully 
realised. It is the object of the Beoorda to supply this 
iwant. The first number describes the work of the 
‘different sections of the Laboratory under the hea- 
tings : structure, timber physios, seasonmg, timber 
Whanics, woodworking and preservation, with 
Iseetions dealing with entomology, mycology, wood 
i cbeniistry and utilisation. 

In the second number of the Forest Products 
Research, Records the subject of “The Strength Terts 
of Structural Timbers” is discussed. Both Canada 
and the United States have been engaged upon 
research work in this direction for a number of years. 
Until recently the subject has received very httie 
attention in Europe, which accounts perhaps for the 
fact that handbooks providing tables do not agree 
among themselves owing to important factors being 
overlooked by earlier investigators. For example, 
mention is made of one record which cites Memel 
redwood as 60 per cent and English oak as 20 per 
cent stiffer than greenheart, whereas it has now been 
established that redwood and oak are approximately 
equal in this property and no more than half as stitt 
as greenheart. With the object of coming mto line 
with the Canadian and American research work, an 
extensive programme of tests was commenced some 
time ago at Princes Risborough. Work was started 
in testing redwood from the Wliite Sea and from 
Gefi^. The Timber Trade Federation became m- 
terested in the work, and with its co-operation the 
scope was considerably extended. The results of 
the tests on redwood from those two areas are 
detailed in the Record. 


to fall in different positions in turn. A moderately 
well-made container was found to collapse after 
about thirty falls, whereas one of reaUy good design 
could withstand 160 or more falls. A droppmg 
machine’ tests the resistance to falls on the face, 
comer or edges at will, while in a further appar^us 
resistance to crushing can be determmed. The 
efficiency of nailing, different types of fastenings and 
packings are also being investigated, and on behalf 
of the Ministry of Agriculture special tests are being 
made with the view of drawing up a standard specifica- 
tion for fibre-board containers for National Mark 
eggs. The Box Testing Laboratory will be available 
to manufacturers and others who wish to study 
possible improvements in methods of box constraction 
and in the packing of contents to give the greatest 
protection. The scale of charges, and a statement 
of the conditions under which tests will be made, 
can be obtained from the Director, Forest Products 
Research Laboratory, Princes Risborough, Bucks. 


New Box Testing Laboratory 

The Department of Scientific and Industrial 
Research has set up equipment at the Forest Products 
Research Laboratory for testing packmg-eases, 
boxes, etc., under stresses similar to those encountered 
during rafi or road transport. The instaUation is the 
first of its kind in Great Britain, but several are in 
use in the United States, where the experience gamed 
has considerably reduced the claims for damages 
paid by the railways. The plant at Princes Ris- 
borough tests both the endurance and strength of the 
boxes For the former test, the cases are placed inside 
a large rotating dmm, which revolves twice a mmute, 
wooden baffles on the inner face causing the article 


Air-Conditioning in the Tropics 

Atmospbcebio conditions in the tropics have serious 
effects, both physical and mental, upon the in- 
habitants. In an article in the Electrical Review of 
November 8, Prof. C. A. Middleton Smith of the 
University of Hong-Kong states that it is difficult 
for those who live in temperate regions to realise 
the depression produced on human energy by livmg 
for months in a climate with a night and day 
temperature of about 90° F. and a relative hunndity 
of more than 90 per cent. With the help of electrical 
power and the new methods of producing cold 
mechanically, it is now possible to manufacture 
climatic conditions that are almost perfect. By the use 
of a electrically driven machine in his private 

room in the University, Prof. Smith can make the 
climate in it as pleasant as on a summer day in 
England. Six hours after the machine has been at 
work, it has extracted a gallon and a half of water 
from the air in the room. The effect of the two 
contrasting atmospheric conditions within and out- 
side the room upon bodily comfort is most marked, 
and he has found by experience that he can double 
his lecture hours and yet be less fatigued at the end 
of the day. He says that no educated person in the 
tropics who can afford an electrically driven re- 
frigerator would now risk having a ‘disease carrying’ 
ice box. He has for the last sixteen years advocated 
air-conditioning in the tropics. One of the inost 
extensive appUcations of the system in Chma to-day 
is that of the new million pound building of the 
Hong-Kong and Shanghai Bank. There are six air- 
conditioning plants for the whole building. Electric 
motors are used for driving the ammonia compressors. 
Three pumps are required for the condenser water 
circulation and there are six inlet fans which drive 
229,000 cubic feet of air a minute. The total rating 
of the electric motors used is 800 horse-power. 


Radio Research Laboratories Abroad 

The rapid and widespread growth of radio com- 
munication and its associated industries has been one 
of the most notable events during the past fifteen 
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years. The inception and development of broadcast- 
ing, and later of television, resulting from the earlier 
introduction of the thermionic valve to industry, 
have revolutionised the scope of normal commercial 
telegraphic and telephonic communication. These 
developments have naturally been accompanied by 
the establishment of radio frequency research 
laboratories in all parts of the world, some of these 
being controlled by government administration, 
while others are associated with private enterprise. 
The issue of Xa Nature of September 15 is devoted 
to an illustrated account of several such radio 
research laboratories. Much space is devoted to the 
work of the French institutions, Le Laboratoire 
jSiational de Radio-Electncit4, Le Laboratoire du 
Comite Consultatif, Les Laboratoires de R-eoherehes 
du “Materiel T©14phonique’% and to the private 
laboratories engaged on television. In addition, how- 
ever, the work of the Heinrich Hertz Institute and 
of M. von Ardenne in Berlin are described briefly ; 
while attention is also devoted to the Philips Labora- 
tories at Eindhoven, the Bell Telephone Laboratories 
in New York, the Italian Television Laboratory and 
that of the Baird Television Laboratory, the only 
English laboratory mentioned. Further articles deal 
with work in Franc© in connexion with broadcasting, 
valve manufacture and research on the interference 
problem. The whole issue presents an interesting 
summary of the scop© and position of research in 
the institutions enumerated. 

Solar Physics Observatory, Cambridge 
In his twenty -third annual report to the Solar 
Physics Committee the Director of the Solar Physics 
Observatory, Cambridge, is able to point to a number 
of interesting results obtained from a particularly 
active year. To begin with, the B-ft. Common 
mirror has been refigured by Dr. Burch, who has 
developed, a special new method of testing para- 
boloids in this connexion. The performance of the 
mirror is greatly improved, and it is hoped to improve 
the 10-in. secondary mirror used with this large 
mirror and so obtain really good definition with the 
B-ft. telescope. The year’s work on stellar spectro- 
scopy has been notable on account of special observa- 
tions made during the eclipse of ^ Aurigse and 
for the work on Nova Herculis. A very special 
effort was made, and altogether 284 spectra were 
secured on 137 nights between December 13, 1934, 
and July 31, 1935. This is a very fine performance 
for the climate of Groat Britain, and was only mad© 
possible by enthusiastic team work by the staff and 
research workers at the Observatory. An item of 
interest is the attempt made by Drs. Redman and 
Bullard to determine the diameter of Antares by 
observing the brightness duriug an occultation by the 
moon. Unfortunately, the apparatus broke down at 
a critical point in the observation, but there appears 
to be nothing unworkable ia the method, which is 
of extreme interest, and it is to be hoped that the 
experiment will foe repeated at the next favourable 
occultation. The solar work has continued, perhaps 
the most noteworthy item being the accurate deter- 
mination of the central intensity of the line at 
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:being 2 per contr'--posHibly tJiC lowo^st ceritfrJ intensity 
.yet accurately immsiirtHi. Olworvotriry ha^ 

arranged to send an e-xpoditiou to obs«n*v<* il-- 
solar eclipses of Hh 1936, iho site rtlioscn. 

in. the island of Hokknklo, Finally, the ou 

meteorological physios has bomi eoiitinwwi, rn-i tht^ 

■ work on the Fo+ hiboratia-y lia?-. 

brought to a succossitil cf>iM‘liisk>rn 58 ot3W iimltipk 
terms and 157 levels having bofai dotorniine.ii. 

Archaeology in South-East Essex 

LocAii archjBologies and local histories have a 
useful function which is seldom fulfilled satisfactorily.’ 
To write them, successfully rocfiiires a nice perception.’^ 
of the balance between the foreground of local! 
interest and the background of the general trend of 
history or cultural development. Of the importance 
of the detailed record of local flncls there can, how- 
ever, be no two opinions. The studios of East Anglian 
archaeology which we owe to Sir CVrii Fox have 
demonstrated the almost kaleidoscopic changes in 
the generalised picture as the rt^cords of local finds 
are brought more and more into focus. An exccllinit 
example of a method of treatment of local anti(|uit ies, 
which may bo followed to advantage, is affordf'd by 
“The Archaiology of Rochford Hundred and 8oiith- 
East Essex” by Mr. William Pollitt (Southend-on- 
Sea Museum, Handbook No. 7, pp. 59 with 22 plates, 
6d.), in which the author follows up a survey 
of the archseology of the district from prcvpala»olithic 
down to and including Saxon times with a d< ‘tailed 
list of the ‘finds’ in the area, classified according to 
period and arranged under parishes, the present 
location of each specimen being noted where known. 
The distinction to be drawn betw^een sour I s -oast 
Essex and the central and north-western, arc‘as of 
the county on geographical lines is no less appar^.mt 
in its archaeology. For this reason, if for no otlier, 
the general background becomes of no little import- 
ance for the appreciation of the significance of the 
.finds. Here, it will be found, fully adequate provision 
has been made for the needs of those %vlio will us©' 
the handbook. : A map, or series of maps, sliowing 
the localities in which the antiquities were foumi, 
would have been a useful addition the ajnple and 
excellent illustrations. 

Shipbuilding by Welding 

Electric -ABC welding .has now a.rrived at the 
.stage where it is recognised as an important aid to 
shipbuilding, and its field is, being extended so 
rapidly that there are few shipbuilders or repairers 
who do not now avail themselves of its use. With 
this statement, Messrs. N.,M. Hunter, vice-president, 
and H, W., Townshehd, associate member, opened 
a paper read to the North-East Coast Institution of 
Engineers and Shipbuilders on November 15. They 
deal -with the ..subject descriptively, and explain the 
methods used in the fabrication of various parts of 
the hull structure. .. The : amount of work . now done,- 
by welding and the marked advantages gained in 
some instances testify to its growdng importance. 
Welding the steel decks lias, for example, produced 
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water tightness, greatly, ^ to' the ...benefit of the crews, . 
while in trawlers the welding of seams has eliminated 
the trouble with loose rivets caused by the impact 
of the heavier portions,. of the,., fishing gear, .It is 
inevitable that this method will profoundly modify 
both the design and the building of ships, as the pre- 
construction of parts is more suitable to the technique 
of, welding. 

Catalogue of ■ Earthquakes, 1925-30 

Ale those w^io have used the late Prof. Turner’s 
catalogue of earthquakes for the years 1918-24 will 
welcome its continuation for the next six years by 
Miss E. P. Bellamy “as a contribution to earthquake 
science and as a personal memorial of respect to 
Prof. H . H , Turner ’ ’ . The catalogue ( British Associa - 
tion, Burlington House, London, W.l. 2s.), as before, 
i|s compiled from the International Seismological Sum- 
rnary, and gives for each earthquake the time at 
i^he origin, the position of the epicentre, the number 
cif stations providing records of the earthquake, the*, 
liast occasion on which the same focus was in action, 
find the number of “minor entries” or records that 
/are not sufficient to determine the position of the 
epicentre. The appendix contains notes on. earth- 
quakes with unusually deep foci, etc. The number 
of new epicentres determined is 1,052, raising the 
total number of known epicentres to 6,215. A remark- 
able feature of the catalogue is that, with its 
thousands of entries, it yet seems unusuaily free 
from errors, printer’s or otherwise, only one so far 
having been discovered (Nov. 31 for Nov. 13, p. 12). 

Investigation of British and Irish Earthquakes 

The study of British and Irish earthquakes, 
carried out by Dr. C. Davison between 1889 and 1916, 
has been resumed by Dr. A. T. Dollar, who appeals 
for assistance in completing the catalogue of those 
earthquakes which occurred between January 1, 1916, 
and the present date, and also in recording future 
disturbances of the same kind. Personal experiences, 
or relevant cuttings from accounts in scientific 
journals and newspapers are sought. To facilitate 
the reporting and recording of data, a questionnaire 
and circular letter will be forwarded (together with 
a stamped, addressed envelope) on request to Dr. 
A. T, Dollar, Emmanuel College, Cambridge. 

An Earthquake Research Commission for India 

The Bihar earthquake of 1934 and the Quetta 
earthquake of the present year have shown the need 
for an Earthquake Research Institute in India on 
the same lines as that which has done such admirable 
work in Japan. A recent issue of C'ult‘U7*6 OrTid SdBfice 
(1, 233, 274, 288 ; 1935) has several paragraphs on 

the subject. A committee of the Geological Survey, 
consisting of Dr. A. M. Heron, Mr. W. D. West and 
Mr. J. B. Auden, has drawn up a list of Indian 
stations at which it is desirable that seismographs 
should be erected. The list was communicated to 
the Council of the National Institute of Sciences, 
India, and it was agreed that the Institute should 
urge the Government to instal instruments at the 


places mentioned. The Council has also appointod 
a subcommittee-— Dr. S. Banerji, ' ^ Dr. M. ; N. Sa.lia, ■ 
Dr. N. R. Sen and Mr. W. D. West (secretary)— 
to advise the Institute on seismological questions, 
and it was considered that the subcommittee might 
afterwaxfis be merged into an Indian National Com- 
mission for the study of earthquakes. It is satis- 
factory to learn from the daily Press that the Govern- 
ment is contemplating the appointment of such a 
commission. 

Centenary of Ampere 

According to the Revue Scientiflque of October 26 , 
arrangements are being made at Lyons to hold an 
exhibition next spring in connexion with the com- 
memoration of the centenary of the death of the 
eminent French physicist, Andre Marie Ampere. The 
exhibition will be arranged to illustrate the many 
applications of electricity. Ampere was born at 
Lyons on January 22, 1775, being the son of a mer- 
chant of that place who was beheaded during the 
Terror. He became a professor at the Ecole Poly- 
technique in 1805, and was elected a member of tlie 
Paris Academy of Sciences in 1814. His discovery 
of the fundamental laws of electro-dynamics was 
made in 1820. His death took place 011 June 10, 
1836, at Marseilles, wdiere he was buried, but in 1869 
his remains were transferred to the cemetei\\' at 
Montmartre, Paris. A statue of him was erected at 
Lyons in 1888. 

Exhibition of Microscopes 

Messrs. W. Watson and Sons, Ltd., iiave 
arranged an exhibition of microscopes to be held in 
the Central Hall, Westminster, London, S.W.L on 
December 9-14. A large number of represent a ti\'e 
microscopes wdll be on view, many witli prepared 
slides already mounted. The object of the exhibition 
is not only to popularise the microscope, but also 
to demonstrate its utility in various forms of scientific 
inquiry, in biology, geology, metallurgy, etc. 8ome 
telescopes will also be on view. Messrs. Chance Bros, 
will exhibit various glass products and Messrs. Kodak 
will exhibit different types of photomicrographs. 
The Quekett Club is arranging an exhibition of 
various slides, including specimens of living pond life. 
During the exhibition, the following lectures will be 
delivered : “The Part the Microscope plays in the 
Scientific Control of the Railway”, by T. H. Turner, 
on December 10 ; “The Microscopist at the Seaside”, 
by Martin Duncan, on December 11 ; “The Manu- 
facture of Optical Glass”, by H. C. Rands, on Dectmber 
12. The lectures are at 7 p.m. The exhibition is open 
to the public free of charge. Catalogues and furtlier 
information can be obtained from Messrs. W. Watson 
and Sons, Ltd., 313 High Holborn, London, W.G.l. 

Another Large Sunspot 

For the third time within a month, a new'^ gtoup 
of smispots large enough to be seen with the naked 
eye has appeared, and is in transit across the sun’s 
disk from November 26 until December 9, the date 
of central meridian passage being December 2-1. 
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The area of the present group, which consists of a 
long stream of spots over 100*,000 miles in length 
with a large component in the middle, increased 
from about 400 millionths of the sun’s hemisphere 
on November 27 to 1500 millionths on November 29, 
Since the typical curve of growth of large spots shows 
the maximum area to be reached between the fifth 
and tenth days after their initial formation, it is 
probable that the group may grow still larger before 
it disappears around the western limb. In any event, 
a maximum area of 1500 millionths has not been 
equalled since February 193B, when the last big 
group of the preceding cycle (ending about 1933* 8) 

: . was . recorded. ■ ■ 

Announcements 

Fbof. F: O. Bow’-er, emeritus professor of botany 
in the University of Glasgow, has been elected a 
corresponding member of the Prussian Academy of 
Sciences. 

Prof. W. H, Hoffmann, of the Finaly Institute 
of Havana, has been elected president of the recently 
founded Cuban Society of Biology. 

Soviet Russia has fifty aeroplanes fitted up as 
small hospitals, the smallest having room for three 
patients, a doctor and two assistants. In urgent 
cases, important operations can be performed during 
■ ' flight.' 

A conference on “Mechanization in Mixed 
Farming” will be held under the joint auspices of the 
School of Rural Economy, the Iiititute for Research 
in Agricultural Engineering and the Agricultural 
Economics Research Institute of the University of 
Oxford at Rhodes House, Oxford, on January 7--10. 
The opening address will be delivered by Prof. J. A. S. 
Watson, Sibthorpian professor of rural economy in 
the University. Further information can be obtained 
irom the Conference Secretary, Institute for Research 
in Agricultural Engineering, Parks Road, Oxford. 


hold the Seventh International Congress in, Moscow 
and Leningrad in 1937. The date of the Congress 
.will be decided, upon, later. It may be mentioned 
that., in 1937 an All-Union Agricultura! Exhibition 
will be held in. Moscow, which undoubtedly wifl prove 
of great interest to many members of the Iiiter- 
■ national Congress on Genetics. 

The issue of “Hhistrations of New Conifers” ,by 
the late H. Clinton-Baker , and A.. Bruce Jackson, in 
one volume at 84a. is announced. The book will 
supplement the “Illustrations of ■ Conifers” ■ issued 
more than twenty, years ago. . It will be published by 
Messrs. Simson and Co., Ltd., 12 and 14 Parliament 
Square, Hertford, Herts. 

.We have received from Messrs. Flatters andl! 
Garnett,- Ltd., 309 Oxford Road, Manchester, 13... 
their new Catalogue “S” of stains and reagents for 
microscopical work, chemicais, and bacteriological 
culture media. A new item included is their “neutra’ 
mountant” for moimting microscopical specimens in 
the place of the ordinary Canada balsam. This is 
stated to be quite neutral in reaction and non- 
crystaliisabla, and not to affect stains. 

We have received the fii’st number of Eenista de 
Quimica e Fanmciay July 1935, published at Rio de 
Janeiro and edited by C. H. Liberalli, who %vrites an 
introductory preface. The journal, wliicli is published 
monthly, is divided into scientific and professional 
sections : articles in the first part include one by 
Prof. Costa on the biochemistry of zinc and another 
by Liberalli on the reaction of tartrates with the 
Mohler-Deniges reagent ; gluconic, lactic and pyruvic 
acids also give a red- violet colour with the reagent, 
and bromine and iodine hinder its appearance, but 
permanganate and bichromate in small amounts do 
not interfere. The journal also contains abstracts 
from current literature. 


The seventh Pan-Russian Congress of Balneology 
will be held at Moscow imder the presidency of ProL 
Danielevsky on December 25-31, when the following 
subjects will be discussed : the balneological re- 
sources of the Soviet Union and the immediate 
prospects of their iitilisatipn ; mineral waters and 
the indications for their application ; radioactive 
waters ; comparative action of sulphurous and 
bicarbonate waters ; medical climatology and climato- 
therapy ; bath treatment of children’s diseases. 
Further information can be obtained from the 
organising committee. Boulevard Novinsky 9, 
Moscow. 

At the Sixth International Congress of Genetics 
held at Ithaca, New York, 1932, a Permanent 
International Committee of Congresses of Genetics 
was elected consisting of representatives of fifteen 
different countries, and Prof. Otto L. Mohr, professor 
of medicine in the University of Oslo, was elected 
chairman. This committee has accepted the invita- 
tion of the Academy of Sciences of the U.S.S.R. to 


Applications are invited for tlie following appoint- 
ments, on or before the dates mentioned : 

An assistant (Grade III) for n^st^arcli on internal 
combustion engines in the Royal Aircraft Establish- 
ment, South Parnborough, Hants (Doc. K])* 

A lecturer in electrical engineering in the Siiiideu’- 
land Technical College— The Chief .lilducation Officer, 
15 John Street, Sunderland (Doc. 16). 

A director of sponge fisheries i.nv6stigatio.n3, and a 
biological and a chemical assistant-— The Director of 
Recruitment (Colonial Service), 2 Ricli.mo.nd Tcirraee, 
mitehail, S.W.i (Dec. 31). 

A ' Lancashire- Spencer professor of physics m 
University College, Nottingham— The Registrar (Jan. 
20 ). 

A director of the Indian' Lac Research Institute, 
Namkum, Ranchi — The High Commissioner for 
India, . General Department, India House, Aldwych, 
London, W.C.2 (Dec. 21). 

A professor of physics in Raffles Coiiege, Singapore 
—The -Secretary, , Universities Bureau, of . the British 
Empire, 88a Gower Street, W.C.l. 
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Isotopic Structure of Iridium 
From an examination of the hyperfine structure 
of certain lines of the arc spectrum of iridium. Prof. 
B. Venkatesachar and L. Sibaiya^ have recently con- 
cluded that iridium must have two isotopes, and give 
reasons for assuming the mass numbers to be 191 
abd 193. I have recently verified this conclusion by 
a direct mass-analysis of the iridium ions formed by 
ai high-frequency spark between electrodes made of 
p|latinum-iridium alloy. 



The analysis of the five platinum isotopes from 
an iridium-free electrode has been previously re- 
ported^, and a print of one of these mass-spectra is 
reproduced in Fig. 1 (a). The centre lines are much 
over-exposed in order to bring out the very faint 
isotope at 192. When electrodes made of platinum- 
iridium alloy were used, two new lines appeared, as 
shown in Fig. 1 (6), indicating that iridium has tw-o 
isotopes with mass numbers 191 and 193. 

These two masses are the only gaps in the mass 
number scale in this region not occupied by osmium 
or platinum isotopes. No further isotopes would be 
expected from the rule followed by elements of odd 
atomic number. The heavier isotope at 193^ is 
definitely stronger than the one at 191, thus giving 
a third exception, along with thallium and rhenium, 
to the rule that the lighter of a pair of isotopes of 
an odd numbered element is the more abundant. 

A. J. Dempster. 

University of Chicago. 

Oct. 30. 

^ VenTkatesachar and Sibaiya, Natuhe, 136, 437 ; 1935. 

A. J. Dempster, Natuub, 135, 993 ; 1935. 


Thermal Decomposition of Certain Gaseous Organic 
Compounds 

In a letter in Nature of March 30, I asked for 
suspension of judgment regarding a difference of 
opinion between Mr. Hinshelwood and his colleagues 
on one hand, and myself and my co-workers on the 
other, with regard to the possibility of measuring the 
rate of chemical reaction in the thermal decomposi- 
tion of gaseous acetaldehyde by observing the rate 


of increase of pressure at constant volume, and also 
as to the mechanism of the chemical process involved. 
Mr. Hinshelwood has published an account of his 
latest work on this subject, and Mr. R. V. Seddon 
and I have carried on our own work to a point at 
which publication is possible. We believe that our 
results support our views on the case. 

In the thermal decomposition both of ethylene 
oxide and of acetaldehyde the main reaction is repre- 
sented by the equation, C2H4O = CH4 -f CO. The 
reaction can only be followed accurately by observing 
the rate of formation of methane, for in each case the 
main reaction is accompanied by secondary reactions 
which do not yield methane. Unless the rates of 
these reactions are also known, the results of observa- 
tions of increase in ]iressure cannot be interpreted. 

In the case of acetaldehyde, there is a secondary 
reaction which leads, through the aldol condensation, 
to propylene, and the propylene undergoes condensa- 
tion. The formation of propylene is certainly a wall 
reaction ; for if, for example, the smfae© area is 
increased five times, the rate of formation of propyl- 
ene is increased four times, and the rate of the main 
reaction is decreased to one half. The main reaction, 
and the process leading to the formation of propyl- 
ene, result, individually, in increase of pressure in 
the system, and if the rate of one falls off, the increase 
in the rate of the other may balance it. The con- 
densation process involves a decrease in volume ; so 
that increase in the rate of formation of propylene, 
by packing a reaction tube, may have the result that 
the final volume of the system, at an apparent end 
point, is less vrhen the tube is packed, than when the 
tube is empty. Thus all the results obtained by Mr. 
Hinshelwood and his colleagues are fully accounted 
for, and also the fact that, by relying on pressure 
measurements as a means of following the course of 
the main reaction, they have missed the fundamental 
fact that increase in surface materially decreases the 
rate of it. 

When the rate of the main reaction is followed by 
means of the analytical method which has been fully 
described elsewhere, by measuring the rate of forma- 
tion of methane, it is observed that in neither case 
does the rate of reaction diminish with time, as the 
classical theory demands. In the case of acetaldehyde 
it either increases slightly at first, or^ remains con- 
stant ; but in the ease of ethylene oxide, there is a 
marked induction period, during which the rate of 
reaction increases very quickly. In both eases, when 
til© reaction has proceeded for a time, it suddenly 
slows down, and then again accelerates, continuing at 
a rate slower than the initial rate. The phenomenon 
is similar to that attributed by Mr. Hinshelwood to 
the existence of acetaldehyde molecules in different 
states of activation. However, the pressure measure- 
ment method does not reveal the exact nature of the 
phenomenon, sine© the rate graphs are not segmented 
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but may rather bo described as being looped, since 
the sudden reduction in the rate seems always to be 

followed by a rapid recovery. 

It will now be clear that phenomena, which are 
generally accepted as criteria of chain mechanism, are 
observed in both cases. In the case of acetaldehyde, 
the initial rate of decomposition is considerable, and 
we must suppose that the main process is carried for- 
ward both by the formation of new primary centres, 
and to a very material extent by chain mechanism. 
In the case of ethylene oxide, the rate of formation 
of primary centres is obviously very small, and the 
main process is carried forward mainly through the 
operation of the chain mechanism. In this case, 
surface does not influence the rate of the main 
reaction. 

In both cases the secondary process conforms to 
the main reaction, and when breaks occur in the 
graphs representing the latter, they also appear 
simultaneously in the graphs representing the former. 
It would appear therefore that the breaking of chains, 
at the walls or in the gas phase, does not merely 
involve the dispersal of energy, but also the forma- 
tion of new primary centres, of the kind referred to 
by Semenoff as degenerate, from which the secondarj^ 
process originates. Three-body collision must ob- 
viously play an important part in these processes. 

We have made a further study of the influence of 
neutral gases, such as hydrogen and methane, on the 
rates of reaction. The phenomena are much more 
complex than was indicated by our first experiments. 
The work is being continued, and will, we hope, throw 
light on the phenomena associated with the breaks 
in the rate graphs. 

This work, and investigation carried out with Mr. 
P. F. Gay on the thermal decomposition of dimethyl- 
ether into methane and formaldehyde, and other 
similar experiments, seem to be leading definitely to 
the conclusion that in all spontaneously occurring 
processes of this kind, the probability that the process 
will be continued by a chain mechanism is never zero. 
Semenoff has referred to the free energy of the 
process as giving a measure of the probability of the 
continuation of the process by chain mechanism. 
The term ‘free energy’ can only be used qualitatively, 
but so far as our work goes the principle seems to be 
well established. 

Morris W. Travers. 

Chemistry Department, 

University, Bristol. 

Nov. 16. 


■ Such result led Dr. J. Boil to rcf)oat some fcrnK^.r 
experiments . upon the explosions of a SGHi + 20. 
mixture at initial pressure of about oU utmospheras in 
a bomb (1 litre capacity), so arranged tliat tho biiniing 
medium would, bo suddenly cooled by expansion 
after bursting a disc at a- point (320 atmosphores) 
■during the actual coml-Histion ptuiod short of the 
maximum pressuro of 430 atni., and that the eocded 
products would bo retained in largo expansion 
chamber for subsoquent analysis. Latta* examination 
of the suddenly cooled pr4)dacts iias provcxi the 
presence therein of about 0*13 per cent of methyl 
alcohol and 0*03 per cent of forinaldohydo, tfio 
.alcohol . .having boeii isolated and idontifitnl as 
methyl 3 : 5 dinitro benzoate, iiiqu 1117*5'^. 

In none of the experiments roforrod to could 
the faintest sign of ‘peroxide’ formation be dotoctotf 

WiLEIAM A. ; ; 

Imperial College of Science ^ \ 

and Technology, " - 

London. 

Nov. 22,' 


Pfoc. RoM’ Roe.f Aj 147, 555 ; .1934. 
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Initial Formation of Methyl Alcohol in the Oxidation 
of Methane 

Although a paper published about a year ago 
from our research laboratories, by Dr. D. M. Newitt 
and Mr. P. Z. Szegoh described experiments in which 
large yields (up to 50 per cent of the theoretical) of 
methyl alcohol had been obtained by the slow 
reaction of methane -air mixtures at 430° and 50 
atmospheres pressure, up to then no direct evidence 
had been obtained of its formation during the slow 
■combustion of methane at atmospheric pressure. 

Since then, however, further experiments by Dr. 
Newitt and Mr. J, B. Gardner have resulted in the 
isolation of methyl alcohol from the reaction products 
of a 2CH4 + O2 mixture at 450° and atmospheric 
pressure, in contact with a porcelain surface, proof 
also being forthcoming of its formation precedino- 
that of formaldehyde. ° 


Radioactivity of Oil- Waters in Czechoslovakia - |i 

Prof. V. J. Vernadsky has dirtcto<l attont t 
to the investigations of C^hlopiii, Kurl>ato\’^ and ot, ^ 
Russian scientific workers on tbe^ radium and iiuiBb- 
thorium content of the brine of tht? .Russian oil 
districts. In general, radium i'.ontoiit was 

found to be much higher than the normal e,onieiit of 
surface waters (10”^® gm. radium per gm. water). 
The maximum was found in ti'io water of tlw) oii 
beds of Novyj Grozny] in the .Nortliorii Caucasus, 
with 1*46 X 10'"^® gm. radium per gm. water, lii ' 
several places the mesothoriiim content was likewise ' 
considerably higher, though there were scarcely any 
traces of thorium. 

Later, O. Hahn and H. J. Born® put forward the 
view that the high radium content of the waters of 
the ' oil beds would account for occurrence of 
helimn in syivine, as the- jdkali chlorides form mixed ... 
crystals with lead. During its se<*oiidary formation, 
the syivine .might therefort' r<Hiei\'o t!ie isotope of 
. lead, radium D, from unt!tu*grt>iirul u’ut-e,rs nc*>» in 
radium. 

In connexion with thcs<* quest itms am! also o 
ascertain how far the higher radium content i»f th 
.oil-waters depends upon the kind of oil and the placo'^ 
of its occurreiico, a preliminary survey has Inmi made 
of the radium content of brine of t.wo oii beds 
in Czechoslovakia, at Gb(4y (»Sl»>\'akia) and at Jasina 
(Carpathian Ruthenia). 

Technically important occurrenct^s of naplitlia and 
natural gas are found in Czechoskniikia only in the 
Carpathian system. Compared witli llio other 
Carpathian countries — Poland and R-vimnnia— the 
naphtha resources .of the eoimtry are at present 
neither so important nor so well explored (Fig. 
1),.' We find here two types of naphtha beds 
beds of ^ a light paraffinic naphtha limited to the 
Carpathian flysh belt (Cretaceous and Palicogene 
beds), and beds of a heavy naphtha without paraffin 
and . witho.ut asphalt, of the naphthenic series 
occurring^ hi the Neogene of the Vienna basin. Light 
naphtha is met with in Moravia at Boliiislavico nad 
Vldrou and at Ratiikovice, in Wc.«tern Slovakia 
at.Turzovka and at Popradnd in the Troii^fn district, 
in Eastern Slovakia at Komirnik n» Duklo, at Mikovli, 
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Kriv4 Olka and Radvan near Medzilaborce, in 
Garpathian Ruthenia at Lixhy in ' tlie XJzok Pass 
and at Jasina. Heavy naphtha forms far more 
important beds and it is extracted from the Sar- 
matian Cerithian beds at the State mines at Gbely 
in Slovakia and at the mines of the Moravian Company 
at Hodonin in Moravia. At Gbely exploitation began 
in 1914 shortly after the occurrence of naphtha 
had been discovered by chance. 

The naphtha -b aring area has been explored since 
then by nearly four hundred borings, hand-borings 
as well as exploitation- and deep -borings. At Gbely, 
naphtha is exploited in two fields, in the so-called 
“old field’’ and in the new field opened up in 1929. 
There are two naphtha horizons in the Sarmatian 
beds, which are covered by the younger Congerian 
beds of the so-called Pontian. Quaternary sediments 
are well represented (diluvial gravel and sand, loess. 


OCCURRENCES OF NAPHTHA 
IN CZECHOSLOVAKIA. ' 


POLRNO 


7 . KOMiRHIK 



river deposits and quicksand). Several deej) borings 
go down through the Sarmatian into the Second and 
First Mediterranean, the deep borings and 
with a depth of 986 metres and 1,420 metres re- 
spectively, going down even to the Palaeogene. (For 
details of the geological structure, see, for example, 
L. ■ Sommernieier, “Erdolgeologie der Tschecho- 
slovakei”, Hofer, “Das Erdol”, second edition.) 
In the experimental measurements of the radio- 
activity of the waters at Gbely, we studied samples 
taken from the water horizons in the diluvial, Pontian, 
Sarmatian and Mediterranean beds. Some of them 
are characterised by a fairly high content of iodine. 

One of the samples from Jasina-Stebna examined 
with regard to its radioactivity came from a depth 
of 779-786 metres, from the experimental boring 
Xo. 1. This occurrence, which was studied last 
century to some extent by forty not very deep 
borings, when it yielded a small quantity of light 
naphtha, is situated in the Palaeogene fiysh beds. 
These beds are composed of variegated clays and 
sandstones of the lower Eocene and of slaty marls 
of the upper Eocene (the so-called upper hieroglyphic 
layers) and of menilitic slates and sandstones of the 
Oligocene. 

The radium content was determined by measuring 
the emanation. The coefficient of repartition of 
the emanation was determined for oil waters and 
air. This coefficient does not differ much from the 
coefficient generally given for water (0*25 at a 
temperature of 20° C.). 

The radium content of thirty samples from different 


borings at Gbely and one sample from a boring at 
Jasina (Carpathian Ruthenia) was determined. The 
samples of water came from different horizons and 
different depths (between 8*7 m. and 521 m.). The 
highest content of radium found was 7 *25 X 10”^® gm. 
in one litre of water (the water from the horizon at 
a depth of 262 m.). Only eight samples of water 
had a radium content of the order of 10“^®, the others 
being of the order 10“"^^. ISTo distinct correlation 

between the depth of the horizon and the radio- 
activity of the corresponding oil -water could he 
established ; even from the greatest depths, activities 
of the order of 10“^^ were established. From the ex- 
perimental boring at Jasina the water from the 
horizon at 779-786 m. was examined with regard 
to its contents in radium ; and it was found to he 
no higher than that of the waters from Gbely 
(3*8 X 10-^® gm. in one litre). Waters from other 
borings at Jasina are also 
to be examined with re- 
gard to their radioactivity . 

With turbid and pol- 
luted waters, the muddy 
particles were separated 
by filtration and the ra- 
dium content was measured 
separately in the filtrate, 
but without obtaining any 
abnormally high values. 
An experiment was made 
by the Elster-Geitel method 
with the residue by evap- 
oration from waters with 
radium content of the 
order 10“^® in one litre, so 
as to ascertain the nature 
of the radioactive elements 
the water contains. The 
presence of elements of 
the thorium series could not be proved. The 
content of radium elements is therefor© much lower 
in the oil-waters of Czechoslovakia than in those of 
Russia. 


F. BiJHOIJNBK. ' 

V. Santholzbr. 

State Radiological Institute, 

Prague. 

■ F. Ulbich. 

Mineralogical and Petrological Institute 
of Charles Ur ’ Prague. 

1 V. Vernadsky, O.E., 190, 1172 ; 1930. V. CMopiii and V. Vernad- 
sky, Z. Elektrochem.i 38, 527; 1932. 

0. Hahn and H. J. Born, Naturwissen.t 138 ; 1934. 


Recoil by (3-Decay 

If one investigates the recoil of a light nucleus 
by emission of an electron and a neutrino, it is 
important to consider that for a given directiou of 
the electron the angular distribution of the neutrino 
is not isotropic. The details of the (3-decay natiirally 
depend on the assumptions made about the inter- 
action between the heavy particle and the electron- 
neutrino field ; in particular, they determine the 
energy distribution of the electron. But even if this 
distribution were known, apart from any theory, the 
recoil would still depend on the special form of the 
interaction energy, in so far as this form also deter- 
mines the coupling between the directions of electron 
and neutrino. Such a coupling is a general consequence 
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of tho theory of ^-decay, although the wave-lengths '■ 
have to be assumed to be large compared with the 
nuclear diraeiisions. In the case of the two^ forms of 
interaction' proposed by ' Fenni^ and Konopinski and 
Uhlenbeok^ of , the type (0,0) and (0,1) respectively®, 
the coupling is due to the fact that the four amplitudes 
of the ' wave-fiiiictions depend on the direction of the 
particles. For the type , (1,1) as well as in the^ease 
of higher derivatives, the coupling appears explicitly 
,in the interaction energy. 

For a given velocity of the electron, the prob- 
ability that it will be emitted w,ithin the solid angle 
do under an angle § against the direction of the 
neutrino, is in the, , three cases mentioned given by : 

(0,0) 1(1 +-^ cos 8) ^ 

(0,l)=(l-~eos8)g. 

( 1 , 1 ) : (1 - - cos* 8 ) (1 - - 

Here' we' have neglected the Coulomb interaction 
between the nucleus and the electron ; this is 
justifiable for small atomic numbers. Since for 
(0,0) (0,1) (1,1) it is most likely that the two particles 
will be emitted parallel, opposite or perpendicular 
to each other respectively, the recoil distribution will 
depend on which of the proposed forms of the inter- 
action energy has to be accepted. Experiments on 
the (3 -recoil might thus enable a decision to be made 
between the alternatives. 

' ' F. Bloch. ■ 

■ C. Mollbb. 

Universitetets Institut for ' ■ 

Teoretisk Fysik, 

Kobenhavn. 

Oct. 26. 

" 1. I’ermi, if. 88, m ; 1934. 

»» Pkm, Bev., 48, 7 ; 1935. 

® For tbe different possible forms and our notation, see E. J. 
Konopinski and G. E. Uhlenbeck, Pkys. BeiK, 48, 107 ; 1935. 


electrodes and caustic potash solution as tlie oliM-tro- 
lyte, obtains a value of a of rl: CP (103. 

It is possible to arrive at a tlM^oretical value for « 
if the assumption is nia<lo that wiiate\'er tlu^ iiiecli- 
anism of electrolysis, the rato-detcTiniiiing step is the 
passage of a 0^®H or 0^«H. (‘omplex ovt‘r or through 
an energy barrier. Previously, it has binm assuinod 
.that the*' possibility of haimieiling* by inirtides of 
mass greattT than 2 wouhJ be so small as to be 
negligible. Actually, it can lx* shown using a inoilifiea- 
tioii of the method applied by Ogden and Bawn® 
to the hycirogcii isotopes, that tlH*re is a small but 
c|iiite definite probability for tin* “tuimeliing' of 
energy barriers by complexes sueh as and CpsH. 
.■From' these eonsiderations it can be siiowii that a has 
values lying between 0*86 and I, (lepeiidiiig on the/ 
width and hcught of Ihe eni*rgy barrier. 

' Taking the most favourable \’ahi«i for a, the 
oxygen isotope* eonecaitratioii in pure DnO, ])rt‘* 
pared by eleetroiviic iixUboiis. can nevei hi more 
than about 0-6 per cent, tiiat is. while the <*onec*ntTa^ 
tioii of douteriuin increases from about I;5.o00 to 
100 per cent, the oxygc'u isotope coiieetitration only 
.increases from 0*15 per cent to 0*6 per 

I am indebted to the dirc^etors of finperial Clx'^inica] 
Industries. Ltd., For permission to publish this note. 

CJeoffhey Out>ex. 

Impe,rial (Ihemical Industries, 

Bill'inghain -on -Tf H\s , 

■ Oct. 25, 

iPfOc. .Nai: Aead, Sei, 18, 491’* ; 

■ SUmid. J. to,, IS, 599 ; lOtW, 

® Tronstad, Nordhagen and Bru», iXATCiiK, 138, 515, St,rpt-, 2S, 1936. 

* Selwood and Taylor, Amer* V^tm, Ncf., 66, 998 ; 1934. 

* Jobnston, J. Chem. Sw,, 87, 484 ; 1935. 

* Ogden and Bawn. Trmm» Par, »Soe,, SO, 4S2 ; 1934. 


Electrolytic Separation of the Oxygen Isotopes 

Washbijrx and Urey^ first directed attention to 
the fact that fractionation of the isotopes of oxygen 
occurs simiilta-neoiisiy wdth, that of the, hydrogen 
isotopes during the electrolysis of w^'afer. The electro- 
lytic separation coefficient oc. for the oxygen isotopes 
has been determined in a series of experiments carried 
out in the Research Laboratories of Imperial Chemical 
Industries, Ltd.,' and was found to be 0*87 when 
using nickel electrodes and 1‘25N NaOH' as the 
eleetroiyte. .This value is in good agreement with 
that of a = 0*85 calculated from the results of 
Washburn, Smith, and Smith ^ who used nickel -plated 
oast iron electrodes — ^the electrolyte being 5i\f NaOH. 

A sample of pure DgO has recently been prepared, 
in which the oxygen isotope ratio has been adjusted 
to uts normal value®. The density was found to be 
^'US = 1*1074, which is lower than the value pre- 
viously cited^ of = 1*1079. If the difference 
is ascribed to concentration of oxygen isotope during 
the process of electrolysis, then it is possible to calcu-^ 
late .am approximate value ■ for ■ the oxygen iso.tope. 
separation coefficient a, and this is found to be 0*84. 
The separation coefficient probably depends to a 
certain extent on the electrode material and the 
nature of the .electrolyte, for Johnstonb using iron 


Chemistry of (Estrogenic Substances 

We liave reported that we were unable to obtain 
any evidence of cestrogeiiic activity in rats with 
benzylideiiepyruvic acid and fury I idem ‘])yriivic acid 
or their sodiiiin saltsL These negative results were* 
attributed by Friedmann “ to tlio nm of insufficient' 
doses (100 mgm. per rat), aiitl to an iirisiiitalilo s|incing 
of the doses. Friedinaiin ]’>r(ujicte«l that 240 nigm 
of dry sodium salts would In* siiffleimit to imxluee 
.cestriis ill rats, and clairrax'l to ha\xi nlitained o'stnis 
in mice with 24 mgiru. i!iji*(*ttxl in tliree. lioses at 
intervals of 24 ho.ur.s. 

.We have carried out furtlirr pxperiiix'iits using 
both ra,ts and mice. Fivt'- ovai'iivtoiulsoii rats, which 
had been sliown to respond normally to lestroue, 
were each given su1jeiitaii(‘oiis inject irais cd' 3IMI ingrn. 
of sodium bonzylidoiM.pyru\'ato dissolved in 3 e.c. of 
.water, the injections being si’xuxxl tliroo days. 
Three rats died on the thinl day of tests one on 
the' fourth day, and iioithta* tht*,se nor surviving 
rat showed any sign of testrus. 

The mice used in our t(*sts w*e,n> pure strain 
‘Simpson’ mice, ail of which, after castration, gave 
a full cestrous response with 0*2 y of mstrone. Ten 
mice wnre :injected wdtli sodium l)i 3 iizylid(mopyriivate, 
and., ten with sodium fiiryiidenopynniitfn Each 
animal. ..received three subcutaneous inj tactions, at- 
..24.-hou'r intervals, of 8 mgm. of tlie sodium salt, 
dissolved, in 0*25 c.c. of normal saline. Thus, the 
. total dose was 24 mgm. per mouse-. Vaginal smears 
were examined twice a day for 72 hours following 
.the last ' .injection, and \ then daily for four days. 
Although the injections prodiice<l (nnsi^lerjible 
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necrosis, 18 mice survived the wliol© experiment (9 in 
the case of each compound), and none of these showed 
the slightest suggestion of oestrous response. 

These results give no support to Friedmann’s claim 
that the compounds in question have oestrogenic 
properties. 

J. W. Cook. 

E. C. Dodds. 

F. L. WARRBisr. ■ 

Research Institute, 

The Cancer Hospital (Free), 

London, S.W.3, 
and , . 

Coiirtauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W.L 

^ J. W. Cook and E. C. Dodds, Kattteb, 135, 959 ; 1935, 

“ E. Friedmaim, Natcee, 186, 108 ; 1935. ' 


The Visual Purple System in Marine Fishes 

I HAVE recently examined the eye tissues of the 
sea robin {Prmiotns carolinus), the black sea bass 
(Gentropristes striatus), and the porgy or scup {Steno- 
torrms ehrysops). The visual purple system in these 
animals is identical chemically with that in frogs^. 
It is described partR by the equations : 

visual purple 

/ 

vitamin A + protein retinene -f- protein 

( ‘visual white’ ) ( ‘visual yellow’ ) 

All of these reactions but the one starred occur in 
the isolated retina as well as in the intact eye. 

The results of an experiment with scup retinas, 
typical for the other forms also, are shown in Fig. 1. 
Right and left retinas of five dark-adapted scup were 
prepared separately. One set of five retinas was 
extracted thoroughly in the dark with benzine. The 
extract, tested with antimony trichloride reagent, 
\delded a blue colour of which the lower curve is the 
absorption spectrum. The dark adapted retina con- 
tains a small quantity of vitamin A alone (615 mg 
chromogen). 

The same retinas were bleached to an orange colour 
(‘visual yellow’) in bright light, and immediately 
ro -extracted with benzine. The extract, tested as 
before, yielded the upper left curve. Light, in 
bleaching the visual purple to yellow, liberates a large 
} quantity of retinene (664 mg chromogen). 

' The second set of five retinas was bleached and 
left for an hour at room temperatixre before being 
extracted with benzine. During this period the visual 
yellow faded to colourlessness (‘visual white’). The 
extract yielded the upper right curve of the figure. 
Retinene liberated by light is eventually converted 
quantitatively to vitamiu A, 

Kottgen and Abelsdorff^ found the absorption 
spectrum of visual purple from eight species of fresh- 
water fishes to have a maximum at about 540 mg ; 
while that from amphibia, owls and mammals was 
of the same general form, but displaced so that the 
maximum occurred at about 500 mg. This spectral 
peculiarity, if general, might have made an examina- 
tion of fish retinal processes of special interest. How- 
ever, the absorption spectra of visual purple from 
the species used in the present experiments are 
practically identical with that from frogs, the maxima 


falling in evoiy case at about 500 mg. The nature 
of the possible disagreement between these and 
previous data^ is being investigated. 



Wave-length (mfz) 


Fig. 1. Spectra of antimony chloride reactions with 
scup retinas, recorded automatically with a photo- 
electric spectrophotometer at the Massachusetts 
Institute of Technology (Hardy, A. C., J. Opt Soc. 

Mmcn, 25, 305 ; 1935). 

The combined J3igm6nt epithelium and choroid 
layer of these eyes contain vitamin A, an unidentified 
xanthophj^ll and flavine. 

Details of this work will ajDpear in the Journal of 
General Physiology, 

' George Wald. 

Oceanographic Institute, 

Woods Hole, Massachusetts, 

(Contribution No. 89), 
and 

Biological Laboratories, 

Harvard University, 

Cambridge, Mass. 

1 G. Wald, FTaturb, 134, 65 ; 1934 ; 136, 832, Nov. 23, 1935 ; J. 
Gen. Physiol., 19, 1935-36, in press. 

^ kottgen and G. Abelsdorff, Z, Psych., 12, 161 ; 3896. 


Oxidative Inactivation of Co-2;ymase with S char- 
dinger Enzyme Preparations 

In continuation of experiments showing that a 
reversible oxidative inactivation of glycolysis or 
fermentation (Pasteur reaction) may take place^, the 
action of Schardinger enzyme (xanthine oxidase) on 
fermentation was tried. Schardinger enzjmie was 
prepared from milk by the method described by 
M. Dixon and Kodania® or that due to Toyama®. 
In a mixture of such a milk preparation and yeast 
macerate (Lebedew) a considerable inhibition of 
fermentation appears after shaking with oxygen for 
about l-li- hours. In the absence of oxygen, no 
appreciable inhibition appears in this time. 

Fig. 1 shows the results of an experiment in which, 
before the addition of glucose, the mixture was 
shaken for 1|- hours with oxygen and nitrogen 
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respectively. Removal of the oxygen did not restore 
fermentation. Fermentation recommenced, how- 
ever, upon addition of a small amount of boiled 
macerate, or of highly purified co -zymase, for which I 
am indebted to Prof, von Euler. The oxidation of 
the nucleotide part of the co -zymase seems very 
improbable, because Dixon and Lemberg^ have 
shown that nucleotides, and also crude co-zymase 
preparations, are attacked by xanthine oxidase oidy 
after hydrolysis by an enzyme contained in the milk 



preparations. Although the real nature of the 
oxidative inactivation of co -zymase is not clear, the 
catalysis of the process by an enzymatic system 
appears to be of interest in connexion with the 
mechanism of the Pasteur reaction. 

The present report of results, in this stage, is due 
to the very recent appearance of a publication by 
B. Andersson® from Prof, von Euler’s laboratory, also 
dealing with the action of Sehardinger enzjme on 
eo-zymase. 

Fritz Lipmank. 

Biological Institute, 

Carlsberg Foundation, 

Copenhagen. 

^ F. Lipmann, Biochem. Z., 265, 133 ; 1933. 268, 205, 274, 412 ; 
1934. 

® M. Dixon and K. Kodama, Biochem. J., 20, 1104 ; 1926. 

® I. Toyama, J, Biochem., 17, 131 ; 1933. 

^M. Dixon and I.emberg, Biochem. J., 28, 2065 ; 1934. 

® B. Andersson, Z. physiol. Chem., 235, 217 ; 1935. 


Adsorption of Grass and Butter Carotenes on 
Alumina 

We have recently reported that the petrol -phasic 
carotenoid fraction of butter unsaponifiable matter, 
when subjected to chromatographic adsorption on 
alumina, separates readily into two coloured zones, 
the Upper red-brown, the lower yellow^. The appear- 
ance and location of the zones, and the absorption 
spectra of the elutriated pigments, are consistent with 
the presence of appreciable qnantities of a-carotene 
in butter. The a-isomer has since been independently 


detected , in, butter'% using magivwium oxide as 

adsorbent. , , 

A re-examination, however, of the adsorption of 
butter carotene on , each of these two adsorbents 
shows ■ that alumina gives an apparent ^a-carotene 
content much greater than does iiiagnosium oxide. 

In studying these anomalous results, we carried out 
adsorption experiments on pure p-carotene it.self, tli(3 
specimen used {e.x cocksfoot grass ; in.p. i 80''"*- 182'' ; 
rotation nil) being made available tlirougli the kind- 
ness of Prof., A. C. Chibnaii. When this matcMiai k 
submitted to adsorption on alumina (Brockmanids, 
ex Merck, diluted 1 in 3 with inaetivo alumina), 
petroleum ether (b.p. 70°“80'^) being used as solvent, 
the adsorbed pigment appears to bo homogenoous. , 
If, .however, the carotene is washed off the adsorbent^^' , 
with petrol (or elutriated with metliyl aleoiiol), veM 
covered, and readsorbed, it separates clearly into 
two zones of pigment, the absorption maxima of 
which, ^ on ©iutriation, are as follows : 

Upper zone 48S 452 mg in petroleum ether 

Lower zo,n0 477 447 mg j (b«p« 70'^-“80®); 

that is, identical with thosc^ of fi- and a-caroteiu* 
respectively. The lower z<aie iltus contains a pigmi'iit 
formed during the adsorption prot^t'ss, and moreovcsr, 
elutriation and readsorption of eiiher of the two zones 
gives another separation into two with pro- 

perties as before, on each snbse((uent adsorption, the 
process thus being reversible and nevia* i^omplidn. 

Calcium ' hydroxide, which separates «- and {i- 
carotenes^, also converts pure fia^arf)tt‘ne into this 
yellow substance, but not so roa<lil>' as does alumina. I 
Magnesium oxide, also used for s<q)araling a- and 1’ 
p-carotenes^, gives no evidteice of st'jiaration of 
P -carotene into two zones ovcui after four adsorptions | 
.Further, carotene' made separable by a.iumi'iia oi 
calcium hydroxide adsorption is apparently homo, 
geneous when adsorbed on magiinsium oxide. 

The change has been obtained with pure crystalliiii 
p -carotene from bot.h grass and car.ro ts and also -with 
the petrol -phasic carotenoid fractions of butter^' am 
blood serum®. In the last two cases tlw) pigmen 
separated readily \?itli one ad.sorpt.ion, whilst 'wit.l 
the purified pigments a preliininaay adsorption was 
necessary before the separa.tioii w'as evident. 

Genuine a-caroteno ar paiin oih^ has also botni 
exam.iiied. Repeated adsorption on niuitiiria; cdianges 
this pigment also, giving two zones whi(*h, on 
tion, exhibit absorption maxima as follows : 

Upper zone (a-carotene ?) 477 447 *5. mg ;l ^ .: 

Lower zone 469 440 mu M ' '^Tkov 

I 

This second substance on rcadsorption suffers ^ 
pa.rtial reversion, again giving two zcaios of pigment 
with absorption maxima as Just stated. Tlie absorp- 
tion maxima characteristic of tlio lower zone are 
closely comparable w.ith those already reported, for 
a yellow substance occurring in small quantity at 
the bottom of the column, when a- and p -carotene 
mixtures are adsorbed on calcium hydroxide®. 

It might appear that on repeated adsorption 
P-carote.ne undergoes a reversible change into the 
K form, but the . obse.rvation that genuine a-carotene 
changes into . a substance wdth absorption maxima 
at shorter instead of longer wave-lengths makes this 
unlikely. 

^ Whatever the explanation of the foregoing obsorva- 
; tions, ..which, we are now investigating further, it is 
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clear that, following the usual procedure for 
the chromatographic technique, carotene undergoes 
change into another pigment when repeatedly 
adsorbed on alumina, even when 'oxygen is rigorously 
excluded. 

In view of the widespread and successful , use of 
chromatographic methods^ in the carotenoid field, 
it is important that the possibility should be recog- 
nised that changes can occasionally be brought about 
by the process itself. 

A. E. Gildam. 

Chemistry Department, M. S. El Ribi. 

University, Manchester. ' 

Nov. 5. 

Gillam and Hetlbron, Biochem J., 2'9r 834 : 1935. 

® Strain, J. Biol Chem., Ill, 85 ; 1935. 

^ Karrer and Walker, Helv. Chim. Acta, 16, 641 ; 1933. 

^ Strain, J. Biol Chem., 105, 525 ; 1934. 

® Gillam and El Ridi, JBiofi/iem J. (in press). 

® Kiihn and Brockmann, B. physiol Chem., 800, 255 ; 1931. 

I Kniin and Brockmann, Z. physiol Chem., 206, 41 ; 1932. Cf. also 
Wintersteln, “Klein’s Handbuch der Pflanzen- Analyse”, 4, 1403 ; 1933. 


Plasticity of Bismuth 

In* an earlier letter^ one of us (W. F. B.) tried to 
explain the discrepancies which exist concerning the 
plasticity of bismuth. It was confirmed that crystals 
obtained by different methods behave quite dif- 
ferently ; for example, that soft crystals, that is, 
crystals which slip in tensile tests at room tem- 
perature, occur among those made in air (Czochralski 
m(3thod), whereas only hard crystals are obtained hi 
vacuo (Bridgman method). Since the crystals made 
under atmospheric pressure were found to contain 
some gas, it was suggested that the gas was re- 
sponsible for their softness. Hard crystals made in 
vacuo were found to slip in compression tests at room 
temperature and in tensile tests at higher tempera- 
tures^. Experiments by Gough® and by Andrade and 
Roscoe^ seem to support these findings. 

Since the difference mentioned above is not the 
only one in making the crystals, it was desirable to 
apply a method which would allow the crystals to be 
grown in vacuo or under pressure wdiile keeping all 
other factors constant. A method devised by Andrade 
and Roscoe^ has been found suitable for this purpose. 
In it a furnace travels horizontally along a wide glass 
tube, in which lies a thin, piece of wire to be made 
into a single crystal. The glass tube can be evacuated 
or filled with gas. By this method it is easy to get 
crystals of any desired orientation by using a seed 
crystal. 

The wires used were 1-2 mm. in diameter and were 
obtained by casting in vacuo, to be sure that they 
were free of gas. The material was (1) that used in 
the earlier experiments, (2) Hilger’s spectroscopically 
pure Bi No. 9506, the same material, we understand, 
as used by Andrade and Roscoe^. Crystals were 
grown from (1) in vacuo, and in nitrogen, hydrogen, 
carbon dioxide ; from (2) w vacuo only. The rate of 
growth was 1*6 mm. /min. 

Under all conditions some of the crystals obtained 
were soft. So far as the experiments on crystals 
grown under atmospheric pressure are concerned, 
these results are a qualitative confirmation of 
those of Georgieff and Schmid®, since their crystals, 
obtained by the Czochralski method, contained gas. 
We consider the fact that crystals grown in vacuo 
show a similar behaviour, goes beyond their results, 
and it also seems at variance with the results of 
Andrade and Roscoe®. It remains to be seen whether 


the conformity of the crystals grown in gas and in 
vacuo is a quantitative one. W© believe that the 
crystals made in vacuum exhibit the ‘true behaviour* 
of bismuth, because the Andrade method seems the 
least objectionable of all. Any hard crystals found 
could be explained by unsuitable orientation®. Thus 
the gas content seems to have little influence, and 
another explanation has to be found to show why 
bismuth crystals grown by Bridgman’s method are 
hard. Here the material is cast into glass tubes and 
remains there while solidifying. Owing to the well- 
known anomalous behaviour of bismuth, it seems 
possible that it becomes subject to heavy stresses 
from the surrounding glass while cooling under such 
conditions. We have confirmed the fact, already 
stated by Gough and Cox’, that one seldom finds a 
bismuth crystal obtained by this method which does 
not show mechanical twinning. It thus appears 
likely that the hardness of such crystals is but 
another example of strain hardening. 

W. F. Berg. 

L. Sandler. 

Physical Laboratories, 

University, 

Manchester. 

Oct. 17. 

1 Nature, 133, 831 ; 1934. 

® Nature, 134, 143 ; 1934, 

3 Proc. International Conference on Physics, 8, 180 ; 1934. 

^ ibid., 8, 176. 

® ibid., 8, 176. 

Phys., 36, 759; 1926. 

7 J. Inst. Metals, 48, 227 ; 1932. 


Dr. Berg has invited me to comment in print 
upon an earlier version of the above letter. In view 
of the somewhat contradictory nature of the findings 
communicated in his last two letters on the subject, 
I think that any attempt to estimate how far he 
has gone beyond Georgieff and Schmid may well 
await his final results, which will, no doubt, be 
shortly published with due circumstance in one of 
the technical journals. I have been unsuccessful in 
a private attempt to make Dr. Berg understand 
what I consider to be the significance of our results 
on bismuth, and I do not thinli that it would be 
profitable to renew the attempt in public. The letter 
does, however, contain on© fact, previously unknown 
to me, which I not© with interest, namely, that Dr. 
Berg has found useful our technique for growing 
strain-free single crystals*, which we had the pleasure 
of demonstrating to him in detail when he paid a 
personal visit to our laboratory last year. 

E. N. DA C. Andrade. 

University College, 

London, W.C.l. 

* Unpublished, except for a three-line reference in “Proceedings 
of the International Conference on Physics”, 1934, p. 173. 


Coalescence in Stages between Two Drops of 
a Liquid 

In a letter in Nature of August 3^, Ian W. Wark 
and Alwyn B. Cox record their observation that 
“Small drops directed obliquely on to the surface of 
tap water do not immediately coalesce with it”, and 
they suggest that the reason for this lies in the 
contamination of the surface by a thin film of grease 
or dust. 

So far as one can see from this short description, 
the phenomenon seems to be identical with, or similar 
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to, that wliicii I described a few years ago.^. a . 
fine jet of water issuing from a fine nozzle with a 
moderate velocity reaches the surface of tap or 
distilled water in its instability range, it is resolved 
into many floating drops which last about three 
seconds. I noticed that the chief condition for the 
success of the experiment was the freslmess and 
cleanness of the water used. Even the least trace of 
grease, for example, the very touch of the surface 
with the fingers, lessened the range and life of the 
drops, or even made success impossible. In so far 
as the same phenomenon is in question, the inter- 
pretation of the above-mentioned authors is opposed 
to these observations of mine. 

M. KATALINid. 

Physics Institute, 

University of Zagreb, 

Jugoslavia. 

Oct, 16. 

n, W.'Wark aud A. B. Cox, ' KA.TUKT3, 136, 182, Augns^t 3, 1935. 

«M. Katalinid, Natfre, 127, 627, April 25, 1931. 


Cytoplasmic Bodies in the Oogenesis of Lumhricm 

By those ^ who have worked on the oogenesis of 
Luynbricm or allied forms, the vitellogenesis is 
believed to be one of the simplest known, though 
there is no general agreement. 



W e have recently used the Beams’ ultra-centrifuge 
on these eggs, and our findings are as follow. The 
cytoplasmic granules form a number of layers, con- 
sisting of fat granules above, Golgi elements below 
and in the region of the nucleus, mitochondria lower 
still,, and the lowermost layer formed of a homo- 
g(meous and non-granular substance, as shown in the 
semi-diagrammatic reproduction (Fig. 1). The mito- 
chondria are granular, not filamentous. No protein 
yolk could be found, and the larger granules to be 
seen so clearly in the living eggs are fat, not Golgi 
bodies ; when previously stained supra-vitally in 
neutral red, before centrifuging, the globules so pro- 
duced take up a position mainly between the fat 
and the mitochondria, that is the region where the 
dictyosornes of the Golgi apparatus come to lie. 

Gebthtoe Norminton. 
J. Bronte Gatenby. 

Dept. Zoology, 

Trinity College, liiiblin. 

' Nov. 2. ' 


^ V ^4; 1931. Gatenby and Natl 

Quart. J.Mwr.Sci., 70 ; 1926. Nath, Quart. J. Mier. Seu. 73 : 19,3( 
Weiner, Z. miJcr. amt ForsrJi., 20; 1930. 


Age of the Universe 

Sib James Jeans has rec(‘iitlyjmiiiti‘d^ out^ that 
observations of binary stars indicate 10^** \ears as 
the, order of ago of the uiiivta'se, while tiu* re<'f‘S.siou 
of the, iiebuke, indicated ])y their spi^ctral shift, 
suggests an age of the order of II yt‘jirs. 

In a Teceiit pubiicaiion*. however, %ve hav<^ shown 
how the spectral shifts may be ai'etiunteil for by a 
variation with time of certain elect licai and f|iin!itinn 
quantities; this allows a way <nit of the dil1i(nilty. 
In order to .measure times ovia' long periods, oim 
must define a stainlard for nn^asuririg time intervals 
at different epochs; such a standard might depend 
either on gravitational or electrical nif^asiirtmeiits, 
and the two systems, though by fhdiiiitioii agreeing 
now, might differ in the results for a perioi! of time 
in the past. Thus the age of the universe might well 
be 10^^' years when measured in terms of a gravita- 
tional definition of the year, and at the same time 
10^® years when measured in tt‘rms of an electrical 
definition of the year. The appanuil discrepall(^y 
now becomes a wa,\' of dtUermining tlu* relaii\’e values 
of electrical and gravitational ]dienomona in the past. 

J. A. Oha'lmkbr, 

Tile University, 

Duiliarn. 

BrUOK Ch VL!VrKRS, 
Sir John Cass Tiv-hnical Insiittitfy 
London. 

J J. H. .TeaE.s, Nature, 136, 432, Si'pt. II. 1933. 

s J. A. Chalmers and B. ChalnuTs, /7o7. Mftt. 19, 438 ; 1935. 


The Spectrum of y Cassiopeise 

On and since Octobei* 7, a vury strong and \'i*ry 
sharp absorption line, the sfrongtvst and shaiix'st 
absorption line in the wholt* s]>ectrum, suddenly' 
appeared in the spectrum of y (hssiojieia*. This line 
is nearly coincident in position with that which should 
be occupied by tlie bright component of HL 

On receiving this information. .Prof, A. Fowler has 
suggested that it is probably the neutral line of 
helium (a 3888*646) intensit\' lo, tin's line ]>eing the 
strongest line of tlio julneipal serii‘> of' the triplet 
system. The next lino in flu's series is at /. 3187*743 
(intensity 8), but this falls oidside the r(‘gioii photte 
graphed at Sidraoidh, s(i its pr*es»»u(M‘ eaniiot be 
ascertained . 

In view of the ether importaul ehaiiges in the 
spectrum to which i have reetaiily dinHieci atferdioii, 
the spe'ictrum evidently iiacxls {*arefid walelung for 
further variations. 

William J. S. I.ockykr. 

Norman Lockyer Ol)Si‘r\utor\', 

Sidmoutii, 

Nov. 24. 


Fossil Human Occipital Bone from Thames Gravels 

' Under “News and View^s” in Nature of Octobcu* 19, 
page 638, .the discovery at Swanseonibe of a hiiiBaii 
skull fragment by Mr. Marsden is recorded and the’* 
note says, inter alia, “The boru^ was associated witli 
Acheulean flint iinpleiiieiits”.. We should like to put 
on record that in our experience the middle gravel 
of the lOO-ffc. terrace, in 'which the bona was found, 
.contains, in addition to Acheulean hand -axes and 
flake., tools, artefacts of Clacton III type closely 
resembling those of High Lodge, and also a few flakes 
exhibiting a Levalloisian technicpie. 
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Both of iis have been privileged to examine the 
actual spot where the skull fragment was found, and 
we can record that at the horizon in question un- 
abraided Glactonian flakes and tools are almost as 
common as Acheulean ones. 

Dept, of Geology, K. P. Oakley. 

British Museum (Hat. Hist.), S.W.7. 

University of London Club, L. S. B. Leakeyl 
21 Gower Street, W.C.I. ' 


Recrystailisation accompanying an Allotro pic Change 

Db. W. G. Bubgebs and Dr. van Amstel are to be 
congi*atulated on their success in obtaining a cine- 
matograph record of the a y change in iron by the 
very beautiful method they describe in Hatube of 
Hovember 2 (136, 721). Their photographs show 


that recrystallisation at an alio tropic change point is 
similar to that occurring on heating coldworked 
metal. Some years ago, in order to settle this same 
point, I examined a number of salts which undergo 
allotropic changes of a similar character. Ammonium, 
potassium and silver nitrates are particularly suitable 
as they can be melted on a slide and, if crossed Hieol 
prisms are used, the whole process can be studied. 
In every case the change began at the crystal boun- 
daries or round an inclusion or blow-hole, by the 
appearance of new crystal nuclei which rapidly 
spread across the field. I then found that the rate 
of change could be slowed down by the presence of a 
cover-slip and by regulating the thickness of the 
fused salt, and obtained a series of photographs — 
some of them in colour — illustrating the change over. 

C. F. Elam. 

Engineering Laboratories, 

Cambridge. 


Points from Foregoing Letters 


Mass spectrograms of platinum and platinum- 
; iridium alloy obtained by means of a liigh-frequency 
spark are submitted by Prof. A. J. Dempster. They 
confirm the existence of two iridium isotopes of mass 
' numbers 191 and 193, the existence of which was 
recently deduced by Venkatesachar and Sibaiya from 
the arc spectrum of iridium. These two isotopes fill 
the only gaps in the mass number scale in this region. 
1 Prof. M. W. Travers discusses the processes in- 
1 volved in the thermal decomposition of acetaldehyde 
|t and of ethylene oxide, concerning the mechanism of 
■’I which a divergence of opinion exists. Prof. Travers 
^ ^ claims that additional experiments support his view 
that the reactions depend upon the surface of the 
system and that they involve a ‘chain’ mechanism. 

The detection by Dr. J. Bell of small amounts of 
methyl alcohol (0*13 per cent) and of formaldehyde 
(0'03 per cent) in the siiddeiily cooled products of 
the explosion of a methane -oxygen mixture is re- 
ported by Prof. W. A. Bone, 

■ The radioactivity of oil- waters from Czechoslovakia 
has been measured by Prof. F. Behoimek, V. Sant- 
holzer and Prof. F. Ulrich. The highest content of 
' radium found is 7 *25 X 10~^® gm. in one litre of water, 
from a depth of 262 metres. This is much lower than 
I the radioactivity reported by Vernadsky from oil- 
waters in the Northern Caucasus (1 *46 x 10~’ gm. per 
litre). 

C In order to account for the production of electrons 
of different energies by radioactive elements, some 
pliysicists have been led to postulate the simultaneous 
i emission of neutrinos, which are uncharged particles 
I of mass comparable with that of the electron. Drs. 

F. Bloch and C. Moller discuss the probable relation 
f between the direction of emission of the electron and 
that of the neutrino. 

The electrolytic separation coefficient for the iso- 
j topes of oxygen is found by Geoffrey Ogden to lie 
; between 0*86 and 1-0, depending on the width and 
height of the energy barrier, and taking into account 
the possibility of ‘tminelling’ of the barrier by the 
or complex. This range of values is in good 
agreement with the available experimental results. 

Further experiments on the chemical changes 
! taking place in the retina, connected with the visual 
pnrpl© system, are reported by G. Wald. He finds 
■ that in the retina of fishes, as in that of frogs, the 


following cycle occurs: visual purple retiiiene --v 
vitamin A visual purple. 

In connexion with processes that may affect the 
glycogen lactic acid fermentation (Pasteur reaction), 
Dr. F. Lipmami reports that an inhibition of fermen- 
tation takes place when yeast macerate is mixed with 
a milk preparation containing xanthine oxidase 
(Schardtnger enzyme), in the presence of oxygen. 
Fermentation recommences upon addition of boiled 
yeast macerate or pixrified co -zymase. 

A. E. Gillam and M. S. El Ridi present evidence 
to show that, when pure p -carotene from grass is 
twice adsorbed on alumina, it changes partially into 
a substance similar to a -carotene. The process is 
reversible, as this substance on readsorption reverts in 
part to the original p form. Genuine a -carotene is 
also changed under these conditions, and it is there- 
fore important to recognise that surface adsorption 
can itself change certain pigments as well as separate 
them (chromatographic adsorption). 

Applying the method of Andrade and Roscoe for 
growing metal ciystals under atmospheric pressure 
ov in vacuo, leaving all other factors constant, Dr. 
W. F. Berg and L. Sandler show that bismuth 
crystals, which slip in tensile tests at room tempera- 
ture, can be obtained in gas and in vacuo. The 
h;^q)othesis that gas was responsible for the softness 
of bismuth crystals, put forward by Dr. Berg in an 
earlier letter, is now withdrawn. The hardness of 
bismuth crystals obtained by Bridgman’s method is 
tentatively explained as strain hardening. 

A diagram showing the order in which the various 
constituents of the egg of the earthworm {Lumhricus) 
arrange themselves under the mfluence of a strong 
centrifugal force is given by Miss Gertrude Horminton 
and Prof. J. Bronte Gatenby, No protein yolk could 
be found, though yolk formation is believed by some 
to be one of the simplest of life processes. 

Dr. J. A. and Mr. B. Chalmers claim that the 
discrepancy between the age of the universe deduced 
from the ‘reddening’ of the light from nebulae ( 10^® 
years) and that computed from observations of 
binary stars (which indicate a period a thousand 
times greater) may be simply explained by a change 
in the time standard at different epochs, since the 
standard may depend upon gravitational and elec- 
trical factors. 
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'Alaskan Archseoiogy 

Db. Ale^ HBDEiaK-A, the Smithsoaiaii Institution 
of Washington, D.C„ reports, has recently returned 
from his fourth successive season of excavation on a 
habitation site on Kodiak Island, off the coast of 
Alaska. He is more than ever convinced that this 
Is one of the key sites of Korth American archaeology. 
It covers four acres, and in places the deposits are 
more than sixteen feet in depth. At least one more 
season is required to complete the excavation ; and 
judging from the maimer in which new and disturbmg 
factors have occurred unexpectedly in the exploration 
of previous years. Dr. Hrdlioka regards it as unsafe 
at present to draw anything but the most tentative 
conclusions in the interpretation of the evidence. 
As the result, however, of a personal examination of 
the prehistoric evidence from British Columbia, he 
is convinced that the peoples of Kodiak and the 
British Columbia coastal area ai*e identical in physique 
and culture. The Kodiak culture in its earliest phase 
is dated at approximately two thousand years ago. 
Only shortly before did the island become in- 
habitable, owing to the shrinkage of glaciers. The 
glacial period was followed by a deposit of loess on 
the glacial till, and it was on this loess that the first 
settlement took place. The first settlement was of 
brief duration, the people possibly migrating to the 
north-west coast. A further deposit of four or five 
inches of loess was succeeded by a period of pluvia- 
tion, which covered the island with vegetation ; and 
from this time forward, it was inhabited continuously 
until about the time of the coming of the Russians, 
when it was abandoned. For about the last fifth of 
this occupation the island was inhabited by people 
of Aleut type who had massacred the older inhabitants . 
In all the periods of the older occupation there was a 
relatively high type of culture, the oldest being in 
some respects the most advanced. It was in this 
earliest period that carving in wood, bone and ivory 
flourished, most characteristic being a realistic form 
of portraiture, in which one specimen shows the 
feature, rare among Forth American indigenes, of a 
chin beard. 

Elasmobranchs from Puget Sound 

Whilst collecting on the shrimp trawler Audrey, 
Allan C. DoLacy and Wilbert M. Chapman captured 
some interesting adult elasmobranchs and egg-cases 
{Copeia, No. 2, 1935). Egg-cases of Apristurus 
briinneus were taken from the female, and others 
were found attached by their tendrils to a sea-whip, 
Stylatula, The adult is little known, but twenty -two 
specimens were taken by the Audrey in Saratoga 
Passage and along the east side of Camano Island. 
Other egg-cases described are those of Baja rhina, 
taken abundantly off Everett and a few from the 
San Juan Islands, and Baja hmoculata from the latter 
locality, taken commonly throughout the summer. 
Two young skates of B. binoculata measured shortly 
after they had hatched from an egg-ease in an 
aquarium were 194 mm. and 197 mm. in total length 
respectively. Egg-cases of the ratfish, Hydrolagus 
colliei, were also common, the length ranging from 
114 mm. to 140 mm. A tendril 120 mm. long was 


seen on one freshly do])Ositt'fi casi\ The cases were 
always empty, or contaiiiwl uiicic?vc*lupcrl eggs. In 
one instance, the trawl brought- np a fcunale ratfish 
to which the egg-cases wore still attached by their 
long anterior filament. Embryos of uftkhyt 

were examined, and lua’e eggs in the }^liiilerian 
duct are enclosed in a long tuluilar ease, transparent, 
flexible and entirely smooth, which ends in a single 
horn bearing, a tendril which in one specimen was'- 
' 70 mm. long. „ When tiio embryos have developed 
to a size not exactly known, the egg -case is re- 
sorbed or sloxighod off, and the embryos continue tlitdr 
development in the MTillorian «luc*t, wdiicli is abund- 
antly supplied with large blu<K! vessels and has, 
dependent from th(3 inner si(lc% iniiuinerabii) small ' 
platelets also liberally supplied wdth bleod vt^ssels. 
When the yolk has boiui (‘Oinpletefy ahs«>rbed, the 
young dogfish are born I 4 eggs may be 

enclosed in one ease. 

Japanese Freshwater Cladoccra 

Be. Masuzo Ukxo, following his first paper 
(1927, in the saim? periodical), eontimH.‘s his study of 
the freshwater ]h*anchio|K)da of Japan in tliroe 
further papers {Meui. Coll, /\//o/o Jwp, llntiK, 

B, 8, Fo. 3, 1933 ; 9, F<n 4, 1934). .^biny lakes and 
ponds have boon investigato«l, in various iocaliticK. . 
Only eighteen speedes of Ghidoefra have Itoon found j 
in the waters round Hokkaido, Dapinda lofiywphw | 
and Bosmina coregoni showing tlio widest range of ’ 
distribution. The second paper deals with Daphfiia 
pulex and D, longisplna ; the latter in a small oiigo- 
trophie pond in Kyoto was obser\*od. for two years, 
with the result that two maxima occurred in each 
.year, a conspicuous one in April, and a weak one in 
autumn. Such a type of seasonal succession in the 
genus has neven* been observed in Huro|3ean waters. 
The rate of growth is greatest in turly spring, falling 
towards, summer, and. again incrtaising markedly 
in autumn. Accordingly the uninials arr> sinull in 
size during the suinintu’ motillis, though there \vm 
seen no distinct seasonal change in slia]n3 from spring 
to winter. The population wrss dii'X ^lie in tho first 
year and monocyclic in tho s(*eond ymir. The pro- 
duction of males or ophippial females wore cr)n- 
spicuously scarce, and tlio nuinbca- of parti lonogenoiic 
eggs markedly decreases befoi'e, the vmmmmcemmt 
of sexual periods, the niah's always occurring shortly»ff 
after an extreme maximum of the ]! 0 ])uiation. In 
the third paper it is shown that the local vaiiation of 
this species is greater than in the other speci(\s, its 
external appearance differing miu'b from lake to 
lake. 

Abdominal Mechanisms of a Grasshopper 

Under the foregoing title, Mr. R. K. Hnodgrass, of 
the IT.S, Bureau of Entomology, has written a 
memoir which forms a natural S(X|iiene(" to his earlier 
study entitled ‘‘The Thoracic ^lechanism of a Grass- 
hopper”, The present contribution forms Fo. 6, 
voL 94 of the Smithsonian Miseellanoo\is Collections 
(Sept., 1935). The primary object of tho wmrk has 
been to arrive at an understanding of the mechanisms 
of copulation and oviposition in the family Acridiidas 
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which presents ^ various ^ peculiar , features. ; It is, in 
fact, a study in functional morphology, and' con- 
sequently very full ■ consideration is ■ given to the 
inusoiilatiire of the abdomen and its associated organs. 
Following this, the ovipositor and its related parts 
are treated in detail and likewise the male genitalia. 
The general title of the paper is, perhaps, too re- 
stricted in its implication since it comprises a survey 
of abdominal organs in the main groups of the 
Aoridiidce. Like aU Mr. Snodgrass’s contributions, the 
work is the result of its author’s fix’st-hand study, and 
is illustrated by numerous excellent text-figures. 
Space does not admit of any discussion of the author’s 
conclusions and theories ; it will serve here to direct 
the attention of morphologists to a contribution of 
major importance. 

Bombay Grasses ' 

Since the publication of the ‘‘Flora of Bombay” 
( 1903 ), many additions have been made to the grass 
flora of the Presidency, and there have been many 
changes in generic concepts. In a recent volume 
(Imp. Council Agric. Research ; Scientific Monograph 
No. 5, 1935) Blatter and McCann have brought up to 
date the systematic account of the Graminese of this 
area. More than three hundred species belonging to 
110 genera are described, and many are illustrated. 
In the definition and sequence of the tribes, the 
authors have followed Stapf. Full descriptions of the 
species are supplemented by vernaeiiiar names, notes 
on etymology, ecology, economic uses and distilbii- 
tioii. Keys are given for the genera and species. 

The Ranges of Eastern Siberia 

Much new light on the Yablonovi and Stanovoi 
and associated ranges of eastern Siberia has been shed 
in recent years by the work of Russian travellers. This 
is expounded by Prof. V. A. Obruchev in an article 
in the Geographical Journal of November. Most 
older maps showed these ranges as marking a con- 
tinuous divide between the Arctic and Pacific drainage 
from Mongolia to Bering Strait. Kropotkin, however, 
separated the two and made the Stanovoi a con- 
tinuation of the Great Khingan Range. It would 
now appear that the Yablonovi, which is in the main 
a faulted horst of crystalline and met amorphic rocks, 
consists of more than on© range, and only in its 
middle part takes the form of a step between the 
higher plateau to the west and the lower to the east. 
On the south it begins about the Chikoi River and 
on the north it seems to end about the Olekma River. 
The Stanovoi, on the other hand, is a much longer 
rang© beginning at Lake Baikal in the south hut not 
forming a main drainage divide between Arctic and 
Pacific north of about lat. 60° N. It then curves 
inland to the north and north-west and cuts off the 
distinctive north-west and south-east ranges of the 
extreme east of Siberia. In structure, the Stanovoi 
is complicated, but the present relief is due mainly 
to faulting in metamorphic and other ancient rocks, 
and the formation of a series of horsts and troughs, 
the former dissected into numerous ]3eaks. 

Tokyo Earthquakes in 1934 

In four Seisrnometrical Reports issued by the Earth- 
quake Research Institute, lists are given of the 
earthquakes , felt in Tokyo during the. year . 1934. 
Within about eighty miles of the capital, there is a 
network of fourteen statiotis, the records at which 


enable the position of a focus to be determined. 
During the year, 64 earthquakes were sensible in 
Tokyo, a number slightly above the annual average, 
none of them of destructive intensity and one only 
(in the Idu peninsula) strong enough to throw down 
vases, etc. Most of the epicentres lie on land to the 
north of Tokyo Bay, but 2 are under Sagami Bay 
and 14 beneath the Pacific Ocean and within 45 
miles from the coast. In 56 of the earthquakes, the 
depth of the focus is estimated, ranging from 2| to 
50 miles, with an average of 30 miles. 

Turbulence of the Lower Atmosphere 

Geophysical Memoir No. 65 of the Meteorological 
Office is an account of valuable experiments made 
in 1931-33 on various aspects of turbulence in the 
layer of atmosphere nearest to the ground, by A. C. 
Best, under the title “Transfer of Heat and 
Momentum in the Lowest Layers of the Atmosphere”. 
The experiments were carried out on a ridge of high 
ground on the south-eastern edge of Salisbury Plain. 
The instrumental equipment included apparatus for 
determining the difference of temperature over 
various height intervals, the lowest layer extending 
from 2*5 cm. to 30 cm. and the highest from 7*1 
metres to 17*1 metres. Thermo-electric couples 
were used for the lower intervals ; these were housed 
inside concentric tubular nickel -plated brass radiation 
shields provided with aspiration pipes leading to an 
electric fan. For the study of the vertical gradient 
of wind velocity near the ground, air meters of the 
conventional vane type were used, also special low- 
speed meters calibrated for velocities as low as 
0*3 metres per sec., and a hot wire anemometer that 
was specially designed for this investigation in order 
that wind measurements could be made 2*5 cm. above 
the ground. To those unfamiliar with conditions very 
near to the ground in clear weather, some of the 
figures are likely to prove startling, as for example, 
those giving the absolute extremes of temperature 
difference between heights of 2*5 cm. and 30 cm., 
which include a lapse of 10*8° F. on a sunny morning 
in May and an inversion of 11° F. between the same 
heights during a night of clear sky in March. The 
former figure is about 2,000 times the dry adiabatic 
gradient, a rather larger ratio than has been deduced 
by D. Brunt as the maximum possible for stable 
conditions, but Brunt’s formula was well supported 
by the rather lower extremes obtained for hourly 
means of temperature difference. 

Combined Alternating Stresses 

A PAPBE, entitled “The Strength of Metals under 
Combined Alternating Stresses” was read to the 
Institution of Mechanical Engineers by Dr. H. J. 
Gough and Mr. H. V. Pollard, of the Engineering 
Department, National Physical Laboratory, on 
November 1. It describes a research, by means of a 
specially designed high-speed testing machine, into 
the resistance of metals under combined alternating 
plane flexural and torsional stresses. A comprehensive 
study was made of three materials — a normalised 
0*1 per cent carbon steel, a heat-treated 3*5 per cent 
nickel-chromium steel and a silicon cast iron — ^which 
were subjected to plane bending stress, torsional stress 
and five combinations of these. The results showed 
a simple relation 

to exist, where / and q represent the bending and 
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torsional stoesses at tke fatigue limit duo to the 
applied load, while A and qi denote the fatigue 
limits of stress under simple bonding and torsion 
respectively. It is proposed to apply similar tests to 
a wide range of steels but, meantime, the authors 
are of the opinion that “until data for other metals 
become available it appears unlikely that any serious 
error would he involved in estimating the fatigue 
resistance of ductile metals to combined stresses by 
the use of this equation and the experimentally 
determined values of A and The specimens of 

ductile steel yielded no data regarding the plane 
on which failure first occurs, whereas the cast 
iron specimens exhibited close agreement between 
the fracture plane and that of greatest principal 
stress.,'.',' 

X-Ray Study of Substituted Edingtonites 

In a paper read before the Mineralogical Society 
on November 14, W. H, Taylor described an X-ray 
examination of substituted edingtonites.^ X-ray 
investigations of base -exchange products of analcime 
and natrolite have shown that a monovalent ion 
like silver takes up the exact position previously 
occupied by the sodium ion which it replaces. Each 
divalent barium ion of edingtonite BagAliSieOgo.SHgO 
is replaced, however, by two monovalent ions. X-ray 
woi'k on the thallium compound Tl 4 Ai 4 Si 602 o-fiH 20 
shows that there is no essential change in the 
framework of (SiO*) and (AIO4) tetrahedron-chains 
lying parallel to the c-axis. The four thallium ions 
are, however, distributed uniformly among six 
possible positions made up of a two -fold group and a 
four-fold group. Of the six possible positions, two 
are near the positions occupied by barium ions in 
the mineral edingtonite, the remaining four (one 
half occupied) are as far distant as possible from 
other positive ions— thallium, silicon and aluminium. 
A study of potassium edingtonite yields an 
almost identical distribution for the potassium ions ; 
small differences in distribution are probably due 
to incomplete replacement of the barium ions. 
The observed arrangement of cations satisfies the 
condition of a uniform distribution of residual 
valency. 

Concentration Cell in Quantitative Analysis 

A BA.PID and accurate electrometric teclmique for 
the determination of small amounts of substances 
which may occur in salts has been worked out by 
N. H. Eurman and G. W. Low (</. JLwer. Glmn. Soe\, 
57, 1585 ; 1935) and applied to the determination 
of small amounts of chloride. It depends on the use 
of a concentration cell with silver - silver chloride 
electrodes. The cell is very simple in construction 
and the results are comparable in accuracy with 
those obtained by the nephelometer, with the ad- 
vantage that foreign salts do not cause difficulties 
as they do in the use of the nephelometer. Traces 
of chloride so low as 0*00035 gm. per litre were 
accurately measured. In a second paper the authors 
compare five different methods for chloride deter- 
mination, three electrometric and two nephelometric. 
A new photronic nephelometer is described. The 
general result is that the electrometric methods are 
more accurate, easier to perform and less time- 
consuming. The general experience with nephelo- 
meters, that the chief difficulty lies in the reproduci- 
bility of the suspensions, was confirmed. 


Determination of Iodine in Biological Substances 

loMNB plays an iniportant part in the n a ^ita holism 
of the body, since it is preseiii in moleeulo 
of thyroxine, the hormone of the tliyroid gland ; the 
normal level of motabolisni in wariii-hiooc!t‘d animals 
is only maintained when this gland seereirs into the 
blood-stream for distribution tliroiigluHit the body 
adequate amounts oflhyroxiiie. Idie r<‘iiiO\'al of tlit^ 
iodine atoms from thyroxine, leiu-es eompouiu! 
which has none of tlH‘ specific activity of tlit‘ forint a* 
substance. Iodine is tht‘reibiT‘ an important eon- 
stituent of the diet, but the uinouats fount I in natural 
sources are exceedingly small and tiiffieult to t‘stnnate. 
The. need of a reliable method of t^stiinatioii is shown 
by the facts that the Ineidtuiet^ of goitnt in diffen^nt 
.regions is related to the iodiiu' content of foodst lifts 
and the water supply, and that in tlie converse 
condition of Inq^ia-tliyreulism. da*. bhuKl conteni t)f 
iodine is much gn^ater than norinal. ('. O. ilarvry 
has recently piibiislic'd iiu' results of an invest i-rat ion. 
carried outuinder the auspiees of tin* Medical Ktsearcls 
Council, into methods of eMimatiug minute amount < 
of iodine, together with a descript ion oi' a dandardiNid 
reliable’ niethcxl, based on 1Itirt!t‘yV iiKalilicat ion of 
Von Felienberg's procedure oSpeeia! Report Se!-i«->., 
No. 201. London: Stationery Ofiiee, 1935, 

Isf. Od. net). Brielly, the method eon^i^ts in the 
digestion of the matia-iai with eaustie ]H)tash, followed 
by ignition in a niclod disli iuid (‘.xtra<‘t i«ai of tile 
alkaline mass from the, carbon with water. Tla* iodkln 
is extracted with alcohol, oxidiMnl to iixlate with 
bromine water, and the iodin«*. liberated by addition 
of potassium iodidis titrated in usual manner 
with sodium thiosul|.>hato. Nitrite is dcwtniyed ipk 
addition of sodium azide before <jxidntimi witljH 
bromine. Harvey givi's full details for carrying out" ^ 
the process, including tiu' methods of preparing tlie 
reagents. By his method tin*, iodine in 50 ml. milk. 

5 gm. dried vegetable material or 10 ml. blootl can 
be determined, the amounts pire.'.enr being of rlie 
order of 1 gamma. With strict attention to all the 
details of the process, tlie method has given coinpar-f 
able results in the hands of d}ff<*renr -workm’s. 

Intensities of Fraunhofer Lines 

In the Alemoh's of lh( i 'uNtHmtiorfdih No/cr 
Observaton^, No. 5, .Farts I and 2, i)i’. i\ \\\ Allen 
discusses the rneasunanent.- of the iutt-nshies ut“ 
Fraunhofer linos in the sfHxdral region 4030 A. 
6600 A. This is the most exhassive ^eries of ob.sca'va- 
tions which has as yet appeared, llie author lias usc‘d 
.the standard methods of pliotograpliiit photometry, ^ 
and his results agre<‘. Iargt4\' with those of' otlier 
observers who hav(^. woikiMi on more limited regions 
of the spectrum ; but tlui gem*raL standard of agree- 
ment between one observer and atmtlier using this 
method is not very high. Tuo olisetu'-aiions of the 
same lino, made at different ol>ser\'atorii:‘S, iliffering 
by five per cent between themseives, woulcl count as 
substantial agreement under pi’esent conditions. Dr. 
'Allen confirms the well-known result that solar multi- 
piet intensities can only bo I’t^eoncilod v'ith laboratory 
and theoretical intensities if a dam] ting constant ten 
times that given by Lorentz on the classical cleetro- 
.magnetic theory is used in computing tho correction 
for Doppler .effect. Ho is able to show a coimctxion 
between the sharpness of the lino and tlie cjxcitation 
potential of the lo-wer state, and to d(‘duco valu(\s for 
the abundance of tho elements in the sun wliich are 
in substantial agreement wafh HusselFs vahu's. 
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Anniversary Meeting of the Royal Society 


O K' St. Andrew’s Day, Kovember 30, the 
customary anniversary meeting of the Royal 
Society was held, and Sir Frederick Gowland 
Hopkins delivered liis presidential address. In the 
course of the address, he referred to the -work of the 
fourteen fellow^s and four foreign members of the 
Society who have died since thO' last amiiversary 
meeting. ' Speaking of the Report of Council, he 
stated, that, a gift of .£10,000 has been recently .re- 
ceived at the instance of Prof. P. E. Kewberry and 
Mrs. Kewberry from the trustees of the late William 
Jolmston, of Liverpool, ; for ■ the foundation of a 
fello’wship or studentship for research on problems' 
of .health.. He also, said that, in the last t<en years, 
both the Philosophical Transactions and Proceedings 
of the Society have doubled in bulk, ,, while the 
Soeietjfs present ' expenditure on rc^search is nearly 
ten times that of twenty -five, years ago. 

At the conclusion of his presidential address, parts 
of wiiic.h are printed in this issue (p. 893), Sir Frederick 
presented the medals for 1935 ; extracts from his re- 
marks in making the presentations are given below, 

Presentation of Medals 
Copley Medal, awarded to Prof* C* T. R* Wilson 
Prof. Charles Thomson Rees Wilson is awarded 
the Copley Medal for his contributions to the pro- 
gress of modern physics by his work on the use of 
clouds in advancing our knowledge of atoms and 
their properties. How wide the field of his work has 
been can be seen from the following summary of 
his researches. He studied the phenomena of con- 
densation of vapour to form drops by the use of 
expansion apparatus— which he designed. He 
discovered the existence of ‘rainlike’ and ,‘cloudlike’ 
condensation of water vapour, and measured . the 
corresponding supersaturations and critical expan- 
sions. He also measured the supersaturations re- 
quisite to produce condensation of water vapour on 
ions of both signs produced in various ways. He 
devised and constmeted various types of electro- 
meters, and with them and with his cloud apparatus 
demonstrated the so-called natural ionisation of air 
and other gases. With a new form of expansion 
apparatus, he photographed the . tracks of ionising 
jxirticles and radiations traversing gases. 

Prof. Wilson next developed methods of measure- 
ment which he applied to the study of thunder- 
storm electricity. In this work the main phenomena 
relating to' the electric field changes produced by 
lightning discharges were observed for the first time, 
studied ' quantitatively, and the principles of their 
interpretation outlined. 

Prof. Wilson further extended the -use of the cloud- 
chamber method. Stereoscopic methods of photo- 
graphing ionisation tracks in the cloud chamber were^ 
applied successfully to the investigation of the pro- 
perties of photo-electrons and Compton recoil , elec- 
"trons, including their ranges. In recent years, he has 
continued to make numerous and important con- 
tributions to the, study of atmospheric electricity and, 
by introducing important' improvements, and modi- 
fications, into his cloud-chambers, lie has : greatly , 
extended their use. . , 


A Royal Medal, awarded to Prof* C* G* Darwin 

A Royal Medal is awarded to Prof. Charles Galton 
Darwin for Iiis researches in ' mathematical physics, 
especially in quantum-mechanics, optics and statist- 
ical mechanics. His papers on the reflection of 
X-rays are no-w regarded as the fundamental 
researches on the subject. 

In a series of papers on statistical mechanics, 
written in collaboration with R. H. Fowler, he 
published a new mathematical technique by which 
the relation of thermodjmamics to statistics was' 
placed on a satisfactory basis, and" the way was 
opened for extensive subsequent developments. 

Perhaps the most original and influential, of 
Darwin’s , papers have been those concerned with' 
quantum-mechanics. The cpiantum theory of the 
motion of an electron in an ©lectroniagnetie field, as 
it had been developed before' 1925,, gave results not 
in , accordance .with experiment.. To obviate this,, in 
1925, the assumption was, introduced that the electron 
has a mechanical angular momentum and a magnetic 
moment ; but this conception did not admit of the 
application of wave-theory, since the waves corre- 
sponding directly to such an electron would be in 
space of six dimensions. It was Darwin who in 
February 1927 put forward the idea which led 
ultimately to the solution of these difficulties ; h© 
assumed that, just as there are two independent 
polarised components in a wav© of light, so there are 
two independent components in the wave of an 
electron. He then constmeted a pair of equations 
to represent the fine stmotur© of the hydrogen 
spectrum, obtaining all the levels correctly except 
the s-levels, and showed how the equations could 
be expressed in vectorial form, so that, as ,he ex- 
pressed it, the electron was a vector wave. 

Among the quantum papers is also numbered thc^ 
celebrated memoir on “Free Motion in Wave 
Mechanics”, in' which he took up the general question^ 
of aperiodic phenomena and dealt with, it in masterly 
fashion, the principles of description and interpreta- 
tion -which . are now universally, , accepted being 
formulated and applied to the free motion of electrons 
and atoms in various types of field. , 

A Royal Medal, awarded to Dr. A. Marker 

A Royal Medal is awarded to Dr. Alfred Harker 
as the greatest British petrologist sine© that subject 
became a science. In 1886 he published a paper on 
slaty cleavage, which added considerably to the 
better understanding of the nature and laws of 
cleavage phenomena. His next important contribu- ^ 
tion was the Sedgwick Prize Essay of 1889 on the 
Bala Volcanic Series of Carnarvonshire. In collabora- 
tion with his colleague, J. E. Marr, he published a 
notable , work on the Shap granite and associated 
rocks. 

It is probably true to say that Harker’s greatest 
achievement, is, the geological mapping of the island 
of Skye 'dn, 18 95,“- 1901,, the results of, which ;.wei*e 
published , as a memoir of the Geological ' Survey in 
1904. This monumental ' work, has , had a , very wide 
influence upon the science of petrology s in. this 
memoir and in the subsequent memoir on the Smaller 
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Islands of the Inner Hebrides, Marker set a high 
standard of work both in the field and in the labora- 
tory. His book on the “Natural History of Igneous 
Rocks’*, published in 1909, has been described as 
“a work which has had a greater effect than any 
geological publication in the last fibfty years’*. He 
has also made contributions of great value to the 
subject of differentiation of rock magmas, etc. His 
latest book on “Metamorphism”, published in 1932, 
is the best contribution to the subject written in 
any language. 

Davy Medals awarded to Prof* A* Harden 
Prof. Arthur Harden is awarded the Davy Medal 
in recognition of his distinguished work in bio- 
ohemistry and especially of his fundamental dis- 
coveries in the chemistry of alcoholic fermentation. 
In 1904, in collaboration with his colleague W. J. 
Young, he showed that the alcoholic ferment of 
active coll -free yeast juice, the preparation of which 
had been achieved a few years earlier by E. and H. 
Buchner, could be separated into two components, 
a thermoiabile non-dialysable enzyme complex and 
a thermostable dialysable co -enzyme, both of these 
being essential for the fermentation of sugar. They 
observed that the fermentation of sugars by this 
yeast juice was profoundly affected by an addition 
of inorganic phosphate, and followed up this dis- 
covery by a detailed and systematic investigation of 
the carbon balance, from which they showed that, 
for each hexose molecule broken down to carbon 
dioxide and alcohol, another molecule became 
esterified with phosphoric acid. Prom the fermenta- 
tion products, hexosediphosphoric and hexosemono- 
phosphoric esters were afterwards isolated by Harden 
and his colleagues. These discoveries have been the 
foundation upon which much of our present know- 
ledge of the intermediate changes in the enzymic 
breakdown of carbohydrate has been established. 


Thixotropi 

A PUBLIC lecture on some recent developments 
of colloid science was delivered at Queen Mary 
College, London, on November 29 by Prof. H. 
Freundlich. 

Prof. Freundlich pointed out that, whilst it has long 
been known that a solid gel, such as a gelatin gel, 
may be liquefied to a sol on heating, and that it 
returns reversibly to the state of a gel on cooling, 
investigators in colloid science scarcely realised until 
recently that an isothermal, reversible, sol-gel trans- 
formation is also very frequent. Many gels may be 
liquefied by shaking or stirring and set to a gel 
again, in a definite time, when left to themselves. 
This phenomenon is ealfed thixotropy. It is found 
not only in true sols and gels (of oxides like AI 2 O 3 , 
Fe^Og, of gelatin, etc.), but also in concentrated 
suspensions of coarser particles (of clays, bentonite^ 
etc . ) . In many cases , thixotropy may be regarded as 
a first, reversible stag© of coagulation, causing the 
whole sol to tmite to one large flake, so to say, which 
is able to enclose all the liquid present. 

Under suitable conditions, some thixotropic sols 
may be solidified much more rapidly by a gentle, 
regular movement, a phenomenon called rheopexy. 
Thus there is a distinct difference between the 


.'Harden has made important oont>ril)iiti<iiiR to our 
knowledge of chemical reactions eflheted by bacterial 
enzymes, especially those?* coiiccTiu^ii in eurhohyclrate 
metabolism. Helms also takon an af‘4i\*e part in 
the development of vitamin iT>:«*a,reh in (Jreat 
Britain, while as editor of the^ Bioehfmimi .Journal 
since 1911 he has mfhioncocl <len|)ly the duvdopmmt 
of this branch of chemistry. 

Hughes Medal, awarded to Dr. C. J. Davisson 

A Hughes ]Modal is awardiu! to Dr. Clinton Joseph 
Davisson for his diseoveay that etoctroiis nm diffracted 
like waves of light. Like many other discoveries, this 
one disclosed itself gradually ; but its origin can 
.certainly be traced to some expcriincnts on the 
scattering' of electrons by nickel iiiadt3 by Da\isso]a 
and Kunsmaan in 1921. Davisson rec*offiiised at the 1 
time that the observed tdYects liid not harinoniso 
with the existing theories of matter and electrons. 
Owing to the polycrystallino nature? of the im^tals 
investigated, the correct interpret at ion to bc^s put 
upon the results was not at all clear. Davisson fully 
recognised the importance of this discrepancy, and 
this ho and his assistants procecHied to invoRtigaie 
with great pertinacity and skill. 

Towards the end of 1926, Diivisson and Germer 
succeeded in making similar oxpswimonts with a 
single inotallio crystal surfiUHi, so that the rasuits 
were simple enough to bo initnprtdtv! easily. It was 
then at once seen that the elcnd-rons wore diffmetod 
like waves of light of tho wavi'-lerigih re(|iiired hy 
the theory whicli had in ilm meariwliile boon put 
forward by M. do Broglie towards tla? i?nd of 1924. 
The first announcement cd' Davisson and Gormoids 
results "was published In NATruK of April 16, 192'^. 
This publication was the first ctlear experirnenta 
proof of the vrave charaefeer of the o'lectron. 

. -Davisson lias also made important contribution- 
to thermionlcs. 


c Colloids 

liquefying action of stroiig and irregular movtunent 
and the solidifying influonce of nyiiiar, weak vibra- 
■tions and similar kinds of nHiViUuoiit. 

Thixotropy generally, pnibaps always, involves a 

■ loose packing of tho paiikdes. I’lie plastic heliavioiir 
of such masses also dtpemds upon i.heir loose packing. 
Hence thixotropy and plasti<dt\' art' in op|)osit.ic>n to 
Osborne Reynolds’s dilatancy, whieh iiu'oh'es close 
packing; moist, pure quartz sarnl shows diiatarwy, 
becoming hard and dry wlitm dispJact'‘«l In' an oxUmuil 
force, and returning to its original, iiitu.st state vdien 
this force ceases to act. Foreign subsi.ancos, such as 

■ clay, etc., when added to tho sand, form water- 
. binding layers round tJie particles, thus causing loose 

packing and thixotropy. A case of quicksand was 
found the thixotropic boiia-vioiir of which %vas caused 

■ by the presence of a fine, clay-lik© substance ; this 
may be 'a fairly frequent occurrenco. Moulding sands 
are also plastic and thixotropic because they contain 
clay and iron compounds. 

In many other technical processes (plastics, paints, 
drilling fluids in the petroleum industry, etc.) thixo- 
tropy turns out to be an important factor. Proto- 
plasm .is frequently thixotropic, or may readily 
become so in the course of biological procasses. 
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Educational Topics and Events 

Cambridge. — Trinity College anaounces the usual 
offer of a research studentship open to graduates of 
other universities who propose to go to Cambridge 
in October 1936 as candidates for the degree of 
Ph.D. The value of the studentship may be as much 
as £300 a year. The studentship is open this year 
only to men who have not reached the age of twenty - 
six years before May 1, 1936. Applicants shall 
ordinarily be nominated by the authorities of their 
universities. Applications must reach the Senior 
Tutor not later than May 1, 1936. The same College 
offers, as usual, Dominion and Colonial exhibitions to 
students of Dominion and Colonial universities who 
wish to go to Cambridge next October as candidates 
for the degree of B.A., M.Litt., M.Sc., or Ph.D. 
These exhibitions are of the titular value of £40. 
Candidates must apply through the principal 
authority of their University, and applications 
should reach the Senior Tutor (from whom further 
particulars may be obtained) by May 1, 1936. 

Oxford.— In Congregation on December 3, it was 
proposed to make statutory the decree governing the 
relations between the committee of the Museum of 
the History of Science and those bodies which use 
part of the Old Ashmoiean building where the 
Museum is housed. A concordat was recently arrived 
at in which the Museum obtains the whole building 
in “1942 or earlier”. By making the decree statutory, 
the proposers hoped to get this vague phrase inter- 
preted as “early as possible”. The motion was 
defeated by 75 votes to 46. The speakers against it 
were ail sympathetic to the objects of the Museum 
but they pointed out that until the new extension of 
the Bodleian library is available, the wnrk in the 
large room required by the Museum could not be 
conveniently removed elsewhere. It was stated that 
probably by 1941 the whole of the building could be 
given to the Museum. 

Reading. — ^Following the installation of Sir Austen 
Chamberlain as Chancellor of the University on 
December 2, the honorary degree of D.Sc. was con- 
ferred on Sir Rowland Biffen, Sir Frederick Gowland 
Hopkins, Lord Rutherford and Sir J. J. Thomson. 

Later in the day, Sir Austen announced that the 
installation of the new Chancellor is being com- 
memorated by the gift from Mr. Reginald Harden 
of the freehold of Shipley Court Farm, a fine property 
of more than 300 acres, representing a value of 
£10,000-£15,000. . 


Dr. Ernest Renauk has been nominated successor . 
to Prof. Jules Bordet in the chair of bacteriology in 
the University of Brussels. 

The amiual Conference of the Geographical 
Association will be held in the London School of 
Economics on January 1-3. On January 1, Mr. J. 
Fairgrieve will deliver his presidential address 
entitled “Can we Teach Geography Better ?” On 
January 2, a symposium on “Soils in Geography” 
will be held, when the speakers will be Dr. W. G. 
Ogg, Dr. S. W. Wooldridge and Dr. L. Dudley Stamp. 
On the same day. Dr. E. B. Worthington will deliver 
a lecture on “A Biologist Looks at Africa”, and a 
discussion on “The Use of the Epidiascope in the 


Teaching of Geography in Schools” will be opened by 
Mr, L, S. Suggate. On January 3 there will be two 
discussions, namely, “Higher Certificate Courses in 
Geography”, to he opened by Mr. L. B. Cundali and 
Mr. H. W. Ogden, and “A Geography Course in 
Senior Schools”, to be opened by Mr. A, E. Moody; 
and a lecture by Dr. H. J. Wood on aspects of 
irrigation development in the western United States. 
On January 4, there will be a demonstration of films 
for use in the teaching of geography in the Gaumont- 
British Theatre, Film House, Wardour Street, W.L 
This will be followed by a discussion. Further 
information can. be obtained from the Secretary, 
Geographical Association, Mimicipal High School of 
Commerce, Princess Street, Manchester, 1. 


Science News a Century Ago 

Faraday and Lord Melbourne 

Prior to 1835, several men of science had received 
the honour of knighthood, and during the first 
administration of Sir Robert Peel, which lasted from 
December 16, 1834, until April 18, 1835, Civil List 
pensions were bestowed on Mrs. Somerville and Prof. 
Airy. Faraday’s name had also been put forward 
in connexion with the award of pensions. After at 
first refusing to acquiesce in the proposal, Faraday 
had his memorable interview with Peel’s successor, 
Lord Melbourne, which led Faraday afterwards to 
write to his Lord.ship : “The conversation with which 
your lordship honoured me this afternoon, including 
as it did your Lordship’s opinion of the general 
character of the pensions given of late to scientific 
persons, induces me respectfully to decline the 
favour which I believe your Lordship intends for 
me. . . 

An article afterwards appeared in Fraser^ s Magazim 
entitled “Tory and V^diig Patronage to Science and 
Literature”, which purported to give an account of 
the interview. Comments on the article appeared in 
the Press, and on November 28, 1835, The Times 
gave a long extract from it. On December 7, Faraday 
wrote to the editor of The Times saying, “neither 
directly nor indirectly did I communicate to the 
Editor of Fraser’' s Magazine, the information on 
which that article was founded, or further, either 
directly or indirectly, any information to or for any 
publication whatsoever.” The letter was published 
on December 8. 

Airy Declines a Knighthood 

In his autobiography, Airy noted under the year 
1835 : “On Dec. 8th Mr. Spring Rice and Lord John 
Russell offered me loiighthood, but I declined it.” 
At that time, Lord Melbourne was Prime Minister, 
Spring Rice Chancellor of the Exchequer, and Lord 
John Russell Home Secretary. Airy’s letter to 
Spring Rice declining the honour was written from 
the Observatory, Cambridge, on December 10, just 
before he left for Greenwich. 

In the course of his letter, Airy said s , “The un- 
alterable custom of this country has attached a 
certain degree of light consideration to titles of honour 
which are not supported by considerable fortune,* 
or at least, it calls for the display of such an establish- 
ment as may not be conveniently supported by even 
a comfortable income. The provision attached to 
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my official situation, and the liberality of the King 
towards one of the members of my family, have 
placed me in a position of great comfort. These 
circumstances however have bound me to consider 
myself as the devoted servant of the country, and 
to debar myself from efforts to increase my fortune 
which might otherwise have been open to me. I 
do not look forward therefore to any material increase 
of income, and that which I enjoy at present is 
hardly sufficient, in my opinion, to support respect- 
ably the honour which yon and Lord John Russell 
have proposed to confer upon me. . . 

Sir Charles Bell and his Edinburgh Professorship 

Oh Becember 8, 1836, when Sir Charles Bell was 
about to succeed to the chair of surgery at Edinburgh, 
he wrote from London to his brother George: ‘T 
have seen enough to satisfy me of wdiat the world 
can offer to a man — I mean this great world ; and 
were you to look back to my letters, you would find 
the opinion, uniformly expressed, that the place of a 
professor who his place is the most respectable 
in life. My hands are better for operation than any 
I have seen at work, but an operating surgeon’s life 
has no equivalent rewards in this world ; I must be 
the teacher and consulting surgeon to be happy. Bo 
you remember this is the fifth offer I have had to 
return to lecturing?” The same day his brother 
wrote from Edinburgh : “You are now" an adopted 
member of this University, and with the unanimous 
assent and acclamation of a Town Council composed 
of persons of all parties, chosen by the several wards 
of this intellectual city. And surely never was an 
offer more honourable to an individual, for I do 
assure you it has the approbation of all ranks and 
classes of men, and of none more than the Professors 
of the University and the whole medical profession.” 

Electrostatics: a Cold Night on the Roof 

“It may be a question,” wrote Faraday on 
Becember 10, 1835, “whether every case of electric 
residence on the surface of conductors in our atmo- 
sphere is not a case of induction” ; and proceeded 
to try experiments to see if a metallic surface could 
retain any charge if there was no other surface or 
object opposite to it. A large concave mirror was 
insulated on the lecture room table, its curved surface 
facing upwards to the ceiling, and charged electrically. 
When the distribution of charge was examined, it 
was found to correspond with that in earlier experi- 
ments. The intensity was greatest at the edges ; 
no electricity could be obtained from the lowest 
contral j^art. The topmost point only of a ball rested 
at the centre showed a feeble charge. 

But these effects might be due to inductive action 
of the ceiling, thought Faraday, although it was far 
above the lecture table ; and so : “Then removed 
all this apparatus to the roof of the house, into 
a situation where a straight line drawn from the 
upper point of the 3 inch ball in the mirror, and 
passing by the edges of the mirror, could reach no 
external object except the starry sky. The sky was 
clear ; the stars bright ; the cold great, being about 
27° or 28° and freezing fast at the time. Then repeat- 
ing the experiments as within the house as nearly 
as possible, the same electrical effects were produced. 
Hence electricity can exist upon surfaces which are 
not inductively related to other surfaces of con- 
ducting matter”. 
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Societies and Academies 

Dublik 

Royal Irish Academy, NovenihiT II. M’. Ik .\1 oiitdn : 
Settlement from a .mispcmsien fUnviiig lliroygh a tube 
of circular section. Hie rate uf is ex- 

amined on the two limiting assii!n|hieiis of steady 
Poiseuille liow and of a distrihiitien cjf part iel«\s main- 
tained 'ill uniformity across t-he st'eti«iii of tfii' tube 
by eddies, J. J* Nolan aial \ . II. Gricuaixi : The 
diffusion coeffieitaits and velocities of fail in air of 
atmospheric condensation nm*Iei. Metbcjds ftu* iltiter- 
mining these quantities arc' deM-rilied. The \’aliis\s 
found for miclol in Dublin air arc i) LS x and 
7*5 X 10"®. From tliese valiit's the mass of 
the nucleus is deduced to ld>H x gin. and 

its radius 2*85 K 10-*^ cm. As the coneentration of 
nuckn in air falls off with iinii% ihc' nudri arc* found 
to he of larger size. The* iKUiriiig of this variation 
in size on the ])art playcnl b\- thc‘ nueloi in tiu,* eciuili- 
briiim of atmospheric ionisation is |wifdcd out. 

Paris 

Academy of Sciences, Xcaemher 4 (('.i/., 201, 801- 
860). Lucrex Baxihl : llc’ ia rc'dity of monst resit ic‘.N 
in the descendants of thc‘ JcimhuIcuu artichoke graftcnl 
on the annual suullowcw te the eighth sexual gcsitmi- 
tion. Jean Lk Foex : Neu-Fu<*lidian distaruM's. 
Nicoi^as Lusin : The eh«ac«' of a perfect cnseinhic 
distinguishcMl in an arhitraia analyncal complmncnt 
having non-emiinc*rahli‘ it ueuts. <5. Bhinfk!,i> : 

Integral inva.i‘iants. N. Ahc^Nszajn : Hie iiietri|i* . 
charactorisation of .HilluTt .s])a('c. of vecicadal spac*|‘s 
and of certain metric* gi’oups. ANTcriNK 
New remark on the* maximum of semi-continuou 
fimctionals. Max SERur^iES : A rational scale o. 
classification of fuel for internal combustion engiiixs 
The fuel is used in a motor under closely define- 
conditions of working, and eompared witii a fia 
composed of a definite mixture of* heptane and ls( 
octane. ' M.akcel I'hIteeet and Francois KehtjSsz.^ 
The activity of thc^ ciibu'itn* ion*-- in some solutitui 
of complex chlorides of ('oluilt and c-.hroinium 
Albert PoimmtN and .MieHiu, rvMiconisTK : Hind; 
of (dectro lytic*, liaths. Jean SwvN^JKUAtAV : Hie 
phenomena of cliMdrcdiltratioii in the electrolysis of 
gels. Lik'm Blocu, F.i'okxk IhAH'H and FiioONuj 
Shin-Piaw ; The emission .spectrum of tla^ si‘b‘!uuii} i 
oxide, SeO. Tiu* fuudamcjitai \'ibratiun fnM|uc*ncics 'j 
ofthe molecule 8eO in the normal and t‘xciti‘d state an‘ 
908*9 cm.“^ and 533*4 cm.’*h The energy of dissocia- 
tion of the molecule in tlie noimal stah‘ was found to 
be 5*31 volts. Fri£ibehic Joliot, Axotm JjAZAED 
and Pierre Saa^el : The synthesis of radio-elements 
by deuterons acceierat<‘d by means {u" an impulse* 
generator. Albert Micheil-LiA-v and Andre 
Mtjraour : Tlie Auriatiou of detonation spec*tra with 
the nature of the surrounding gas. A mixture of 
tetranitromethane and toluene was detonated in 
different gases, argon, krAqiton, carbon dioxide, 
nitrogen, air, helium, hydrogen and chlorine. Repro- 
ductions of the spectrographs obtained are given. 
The results support the Ji^q^othesis attributing the 
observed luminosities to the stimulatt’oii by the shock 
waves of the gas molecules surrounding tho axplosivcx 
WiLFRiBB Heller : Tho distances botweem the 
colloidal particles in tho bright laycu's of‘ certain iron 
oxide sols.^ The author has found a method of pre- 
paring artificially tho bright laycu-s discovered by 
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Zoeher : the method is based on the slow hydrolysis 
of solxitions of ferric chloride. An outline of the 
theory of the phenomena is given. Jean Savabd ; 
The Raman spectra of methyldiethylcarbinol, ■ di- 
methylbenzylearbinol and the corresponding ethylene 
hydrocarbons. Frequencies due' to the phenyl .group, ' 
and the C.H and C — C linkages are given ; tentative 
frequencies for other groups are suggested, but 
require confirmation by further work. All compoimds 
containing the ethyl group give an intense line of 
frequency about 720. Abakel Tchakibian and 
Michel Ebwinsohn : Preparations of alkyl tri- 
halogenides or of phenyl germanium of the type 
ROeXs and of methylene germanium hexachloride. 
Andbe CoRNiLLOT and RENi: Alqxjieb : The 
reaction of acetylene with acetyl chloride. In 
the presence of aluminium chloride, acetylene 
and acetyl chloride give methyl-p-chlorvinylketone, 
CHg.CO.CH^CHCi. This is verj?" unstable : treated 
with boiling alcoholic soda, besides much tarry 
matter, this compound gives 20-25 per cent of 
triacetyibenzene. Jacques Boubcabt : The Quatern- 
ary of the coast of Rabat (Morocco), S. Deb : The 
discovery of an Orbitoid in the Annot (Alpes- 
Maritimes) grits. Jacques Fbomaget : New observa- 
tions on the upper Trias of western Tonkin and on 
the Norian age of the Myophora napengensis layers. 
Fernand Obaton : A method for the rapid deter- 
mination of the quantity of water contained in 
the soil. The method is based on the determina- 
tion of the electrical resistance of a column of soil 
under a fixed pressure. The conversion of electrical 
resistance into moisture content is based on a curve 
x^eproduced. Rene Salg-ues : The erythrocytes, 
hsemoglobin and the glohulin value in the bird. 
Jacques Pellegbin: The buccal variations in the 
barbel of the Kivu region. Robebt Weill : The 
working of the eolloblasts. Maurice Caulleby : 
Remarks on the preceding communication. J. 
Timon-Da^hd and G. Cebesola : The influence of 
sex on the lipids of some marine molluscs. Jean 
CouBTOis : The action of various chemical eom- 
poimds on the plant phosphatases. Mmb. Paulette 
Ghaix : The action of some compoimds containing 
sulphur on the fermentation of glucose by propionic 
bacteria (Propionibacferium). Waclaw Moycho : 
Do bacteria secrete protease ? Oppenheimer and 
Enler hold that living bacteria have not the power 
secreting proteolytic enzymes, the latter only 
being liberated after the death of the cell. This view 
lias not been proved experimentally, and has been 
adversely criticised. The author describes experi- 
ments with B, prodigiosum which he regards as 
clearly proving that the enzymes are only liberated 
after the death of the bacterium. 


in Drosophila ps&udo-obscum hybrids. Chester 
Stock: and Fbangis D. Bode : Occurrence of Lower 
Oligocene mammal-bearing beds near Death Yalley, 
California. This is the first time these fossils have 
been recorded in the Great Basin Province, which 
is far from previously known areas of occuxTence. 
A definite age determination has been made for the 
lowermost formational unit in the Tertiary rock 
sequence of the Grapevine and Funeral Mountains 
forming the north-east wall of Death Valley. Geo- 
logical sections are given. Arthub E. Kennelly : 
Adoption of the metre-kilogram-mass-second (m.k.s.) 
absolute system of practical units by the International 
Electrotechnical Commission (I.E.C,), Brussels, June 
1935, An accoimt of the history of electrical units and 
a list of sixty-one cjuantities with their symbols, m.k.S. 
and c.G.s. units. Bebtil Hanstbom : Preliminary 
report on the probable connexion between the blood 
gland and the ehromatophore activator in decapod 
Crustacea. Extracts from the eyestalks of most of the 
crustaceans examined cause concentration of pig- 
ment within the skin chromatophores. The active 
regions on microscopic examination are found to 
contain the blood gland and the X -organ, both of 
which receive nerves from a part of the brain con- 
nected with the optic paths. It is believed that the 
blood gland is the source of the ehromatophore 
activator, though the X -organ may also be con- 
cerned with the colour changes of crustaceans. 


Forthcoming Events 

[Meetings marked with an asterish are open to the public, 1 
Sunday, December 8 

British Museum (Natural History), at 3 and 4.30,~ 
M. A. Phillips : “Fossil Mammals”.* 

Monday, December 9 

British Museum (Natural History), at 1L30-— 0. 
Musters : “Some Zoological Collecting Trips”.* 

SwiNEY Lectures ox Geology, at 5.30. — (at the Imperial 
College of Science, Exhibition Road, South Kensington, 
S.W.7).— Dx\ Frederick Walker : “The Formation of 
British Coast Lines” (succeeding lectures on December 
11, 13, 16, 18, 20, January 1, 3, 6, 8, 10 and 13),* 

Tuesday, December 10 

Pharmaceutical Society, at 8.30, — ^Dr. P, Hartley : 
“International Biological Standards for Drugs and 
Therapeutic Substances”. 


Washington, D.C. 

National Academy of Sciences {Proc., 21, 561-585, 
Oct. 15). C. P. Haskins : A determination of the 
magnitude of the cell 'sensitive volume’ associated 
with the white -eye mutation in X-rayed Drosophila, 
The results of exposure for different periods to the 
same source of X-rays suggest that passage of 
a single electron through this locus is sufficient to 
cause a mutation. Assuming that every electron 
causes a mutation, the minimum volume of the 
white loci in the X -chromosomes of all cells of 
the optic anlage at the time of treatment is 
37*06 X 10“^® c.c. ^ Th. Dobzhansky and a. H.-, 
Stubte VANT : Further data on maternal effects 


Thursday, December 12 

Royal Asiatic Society, at 4.30.; — Gabrieiie :M'. 
Vassal : “The Temples of Yunnan”. 

Royal College or SuRGBOisrs or England, at 5.— Dr. 
Cecil Wall: “Th© Surgeons’ Company, 1745-1800” 
(Thomas Vicary Lecture).* 

Friday, December 13 ' 

Royal Society oe Arts, at' 4.30.— -Klian Bahadur Sheikh 
Sir Abdul Qadir ; “The Cultural Influences of Islam , 
in India” (Sir George Birdwood Memorial Lectme). 

Royal Institution, at 9.— Sir Richard Paget: “Sign 
Language as a Form of Speech”. 
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Saturday, December 14 

Eoyal Institution, at 3. — ^Dr. W. Percival Yetts: 
‘^Chinese Bronzes”. 


Exhibition oit Microscopes by W. Watson and Sons, 
Ltd., December 9-14. — ^To be held in the Central Hall, 
Westminster, S.W.L* 

December 10, at 7.— T. H, Turner: “The Part the 
Microscope plays in the Scientific Control of the Raxl- 
.way”.* 

December 11, at 7. — Dimoan : “The Microscopist 
at the Seaside”.* 

December 12, at 7. — C. Rands : “The Manufacture 
of Optical Glass”.* * 


Official Publications Received 

Great Britain and Ireland 

The E-egistrar-Gcneral’s Statistical Review of England and Wales 
for the Year 1934. (New Annual Series, No. 14.) Tables, Part 1, 
Medical, Pp.iv4-409. (London : H.M. Stationery Office.) 6s.net. [1911 
British Empire Cancer Campaign. Twelfth Annual Report of the 
Grand Council, presented at the Meeting held at the House of Lords, 
25 November 1935. Pp. xxxi4-247, (London: British Empire Cancer 
Campaign.) [2111 

Forestry Commission. Report of the National Forest Park Com- 
mittee, 1935. Pp. 8. (London : H.M. Stationery Office.) 6<^. net. [2211 
London and Cambridge Economic Service. Special Memorandum 
No. 40 : The Effect of Present Trends in Fertility and Mortality upon 
the Future Population of England and Wales and upon its Age Compo- 
sition. By Enid Charles. Pp. 20. (London ; London and Cambridge 
Economic Service, c/o London School of Economics.) 6s. [2211 

The North of Scotland College of Agriculture. Report on the Work 
of the North of Scotland College for the Year 1934-35. Pp. 40. 
(Aberdeen : North of Scotland College of Agriculture.) [2611 
Memoirs of the Cotton Research Station, Trinidad. Series A : 
Genetics. No. 12 : The Inheritance of Fuzz and Lintlessness and 
Associated Characters in Asiatic Cottons. By J. B, Hutchinson. Pp.« 
20. (London: Empire Cotton Growing Corporation.) 2«. 6d. [2511 
Department of Scientific and Industrial Research. Report of the 
Fuel Research Board for the Year ended 31st March 1935 ; with 
Report of the Director of Fuel Research. Pp. xi+188+11 plates. 
(London; H.M. Stationery Office.) 35.6dl. net, [2711 

The Association of Special Libraries and Information Bureaux. 
Report of Proceedings of the Twelfth Conference held at St. John’s 
College, Cambridge, September 20th to 23rd, 1936. Pp. 126, (London : 
Association of Special Libraries and Information Bureaux.) 6s. [2711 
Sixth International Congress for Scientific Management, London, 
July 15th to July 20th, 1935. Proceedings. 234. (London: 
P. S. King and Son, Ltd.) 

TMrty-third Annual Report, 1934-1985, of the Imperial Cancer 
Research Fund. Pp. 36. (London: Imperial Cancer Research 
Fund.) [2811 

Amgueddfa Genedlaethol Cymru : National Museum of Wales. 
Twenty-eighth Annual Report, 1934-35, presented by the Council to 
the Court of Governors on the 25th October 1935. Pp. 42. (Cardiff : 
National Museum of Wales.) [2811 

Other Countries 

Ministry of Finance, Egypt: Coastguards and Fisheries Service : 
Fisheries Research Section. Bulletin No. 1 : Some Hydrographic 
Data from the Suez Canal, 1928-29. By R. S. Wimpenny Pp 7^+5 
plates. 10 P.T. Notes and Memoirs, No. 8: The Fishery Grounds 
near Alpandrm. 1 : Preliminary Report. By Adolf Steuer. Pp. 
18 -fb plates. Notes and Memoirs, No. 9 ; The Fishery Grounds nemr 
.Uexandna. 2 : A Bottom Sample taken at Alexandria. By Aristocle 
Vatova Pp. 3+1 plate. Notes and Memoirs, No. 10 : The Fishery 
Grounds near Alexandria. 3; Cirripeds. By Hjalmar Broch. Pp. 
0+1 plate. Notes and Memoirs, No. 11 : The Fishery Grounds near 
Alexandria. 4: Some Marine Mites from Alexandria. By Dr. Karl 
Viets. Pp. 3+2 plates. Notes and Memoirs, No. 12 ; Die Fischerei- 
grunde yor>lexandrien. 5 : Ostracoda. Von Walter Klie. Pp. 9+1 
plate. (Cairo : Government Press.) rim ^ 

National Research Council. Transactions of the American Geo- 
physical Lmom April 25 and 26, 1935, Washington, D.C. Part 1* 
Reports and Papers, General Assembly and Sections of Geodesy* 
Seismology Meteorology, Terres^brial Magnetism and Electricity 

2 dollars. Part 2: Reports 
and Papers, Section of Hydrology. Pp. 365-530. 1.50 dollars. (Wash- 
ington, D.C. , National Academy of Sciences.) 1191 1 

Agriculture, Mauritius : Sugarcane Research Statton. 
Bunetm No. 7 : Investigations on the Course of Growth in a Virgin 
(Variety White Tanna). By Dr. H. Evans! 
PR* (Port Louis : Government Printer.) [2011 

University of niinois Bulletin. Vol. 32, No. 52 * DevelonmPTif nf 
gie Pectoral Limb of Nectums macitlosm. By Hsin Kuo Chen ^(Illinois 
Biological Monographs, Vol. 14, No. 1.) Pp 71 (TJrbana Til • iTti! 
versity of Illinois Press.) 1 doDa^ (Urbana, 111. . Um- 

Malay States. Report ou the Progress of Schemes for 
Extension of Rice Cultivation, Pp. 12+8 
plates. (Kuala Lumpur : Government Printer.) 1 dollar ; 25^4^. [2 


Part 4 • Education, Science and Art (10. Admiiifatratkwa 

ReS ohhe Director fw 19;+ ^ 

pS’^iSoO (cSi)o : Government Becord Ofime.) 2 ™Pees- t^U 

uSversity of IlHnofe: Engineering Experiment Station. Bullefiu 
T«*« OW 5 * due to Corona WsclMirgeson Vt ires subjected to 

pSiab By Prof. J. Tykoclnskl Tykodner, Kaymond 
p^^lOTandPwf Ellcfv B. Paine; Pp. 5(!. 00 cptt. Bulletin 

Nb.^27l /The^BesistenM P^. fil. 



Bnlietin of the American mwat-um w ***«««*.» . ; 

Art. 8 : Eesults of the Archbold Kxpe<iitions. No. 7 ; Bummary of - 

the 1983-1934 Papuan Expedition. By Richard ArchboM ai^ A. L, 
tod. Pp.527-579+piate8 28-46. (Newltork: American Museum 

^^Sveriges^ GeoloSska TJndersSkning. Ser. C, No. 390 : Blockunder- 
sSkningar; Historik och methodik. 

fassung : Geschiebeuntersuchungen ; Historik und Methodik. Pp. 45. 

1 0ff]& Ser. C, No. 391 : Gftstriklftnclska fornatraiidlinjer och 
niv&fbrtodringsproblemen. Av Bror Askhmd. 119 +| plates. > 

3 fto S Ser C, No. 392 : On the Or gin of late Magmatic Solutions 
ionULg Ma» and Silica, % N. Smidius. Pp. 24. MO 
kr. (Stockholm : P. A. Norstedt ant! Stmer.) [2511 

Society of Biological Chemists, India. Influence of light on some 
Biochemical Processes. By 3)r. N. R. phar. I p. iv-f iS. (Bangalore: 
Society of Biological Chemists, Indian Institute of Scieoetj.) 1 

T*V1T)£50 

Ministry of Agriculture, Egypt : Teclmlral and Seientiftc Service. 
Bulletin No. 151 : .A New Method of staluing Myt^Rweterimn Iub«* 
culosis; a Scientific Microbiological Nob* By Proi. pr. Matieo 
Carpano. Translated to English by Br. H. ladel. Pp. 9 + 7 Pjates. 
(Cairo : Government Press.) 1.5 mills, , v. , 

Department of Agricultii«‘ : Straits Sidtlment* and federated 
Malay States. General Series, Ko. 2i : Heporta of the Research, 
Economic and Agricultural Education Branches for the* \ear 1934. 
Pp. iu+90. (Kuala Lumpur : Governnient Prehs.) 50 cents. 12511 

■ Annual Report of the Departnumt of Agricultimt, h.S. and 

for the Year 1934. By Br. H. A. Tmnpnny. Pp. lv + 78. (Kuala 
Lumpur : Government Press.) 50 cents : 1#;. 2d. [2oli 

The Rockefeller Foundation, Anminl Report, 1934. Pp. xiv+ 
408. ' (New York : The Rockefeller Foimdiitlon.) {2711 

Annual Report of tlie Boani of RegeidM of tiie SmithMmian Institu- 
tion, showing the Operations. Expendlturas and Condition of the 
Institution for the Ahmr ending .lune 30, 1934. (Pulilkatioii 3305.) 
Pp. 3dv+ 448 +73 plates. (Wasiilngbm, : OovOTmumt Print I'M 
Office.) 1 dollar. 

XJ.S. Department of Agriculture. Farmers* Bulletin ho, I'SP/j 
Game Laws for the Season 1936-36 ; a Summary of Federal, 
and Provincial Statutes. By H. P. Sheldon and Frank G. Grim 
Pp. ii+88. (Washington, D.C. : ChAomment Printing Office.)^ 
cents. ' 1 2 1 , 

■ The Municipal Smoke Problem : a Brief Treatise on the Produ 
of Combustion of Fuels and their EfhTts. By H. B. Meller and L. 
Sisson. Pp. ii+20. . (Pittsburg, Pa. : Mellon Institute of Indust' 
Research.) Free. 

State of Connecticut : State Geological and Natural History bun 
Bulletin No. 53 : The Mammais of ('oiinecticut. By George Gilt- 
Goodwin. Fp. 221+33 plates. 2 lioilars. Bulletin No. 54: *, 
Reptiles of Oonnectieiit. By George Herbert i.aiusoii. Pp. 35 + 
plates. 50 cents, (Hartford, Conn, : State Librarians.) [27: j 

TJ.S. Department of the lntf*rlor : Geological Hurvi'y. Bulle** 'I 

854: Geology ami Ore Deposits of the t'a'-tro t)uadrangie, Ohio. 

Clyde P. Ross. Pp.vH- 135+." plates. Uticentr, Bullet in 8, "»9 : (feolo 
of the Santa Rita Mining Area. Nh*\v Moxien. F»y A. C. SponetT ui 
Sidney Paige. Fp. iv + 78 +6 plates. 4u cents. Bnlietin 862: T! 1 
Southern Alaska Range. By Stephen it. fap!*^. Fs>. ivMill -f 
plates. 70 cents. Professional Paper ISO : *rhe Minerals of FrankI 
and Sterling Hill, Sussex Cmiiity, New .fersey. By i’harics Pakch a 
P p. ■ vi + 135 +19 plates. 36 cents. Prulcsslonal Pa|H r 184: Pi I 
Cambrian Rocks of tiic Lake Supi’rl(.>r ‘Region ; a Review of New^*^/ 
Discovered Geologic Feature.^, with a revised Geologic Map. By 
Leith, Richard J. Lund and Andrf‘w Leith. Pp. iio-3'14 I plate, 60 
cents. Water-Supply Paper 76.5 : Surface Water Supply of the 
United States, 1934, Part 10: The Great Badn. 1T». v-|-9r>. 15 
cents. (Washington, D.C. : Gov(‘nirm*nt Printing Gifuau) |27il 
Memorias del Consejo O<*ean<*graih‘o Ihtu'o-Anicricano. Nt>. 16: El 
estado actual del problema de las ondas tic m;u«*a interna, 16 u' Fran- 
cisco de P. Navarro. Pp. 18. Congreso Int crnacitnud de Oceanograffa, 
Hidrografia, Marina e Hidmlttgia Cf.»ntiuentuL de Smilla. latalugo tit* 
los instrumentos y documeiitos expuestos. Pp. 49-1 10 plates. Ctmsejo 
Oceanogr6,flco Ibero- Americano. Priinera Conreremia Oi'canograffea 
Ibero- Americano, Madrid-Malaga, Abril 19;>5. 3‘raba]o> orcsentadO';, 
No. 1; Fauna jctioldgica. For Prof. Fernando de Burn. " Pp. 89 + 20 
plates. (Madrid : Consejo Oceanogrdtlcr> iiH‘rn-An!erl<*jmn,) |281i 
Oceanographical Charts of the Adjacent Si-as of I’yuscn for tlie 
Year 1934. Pp. SS. (Husaii: Fhhery Experiment Station of the 
Government General of Tyfeeh.) [2911 


Catalogues^ etc. 

Bornkessel Burners. Pp. 2. (Loiuloii : W, Edwards and Co.) 
Exhibition of Microscopes. December 9th to 14th iiicliieive. Pp, 20. 
(bondoTi : W. Watson and Sons, Ltd.) 

-o- ^ I Price List of Fine Chemicals. Pp, 72. (London : - 

Harrington Brothers, Ltd.) 

Verzeichnis der Werke und Zeitschriften. Pp. 100. (Leipzig: 
Akademische Verlagsgcseilschaft in,h.H.) 

Edwards’ Gimeral Catalogue, 1930. (Catalogue No. 694.) 
Pp. 102. (London : Francis Edwards, Ltd.) 
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Nazi -Socialism and International Science 


E vents of the past few years have accustomed 
us to the knowledge that the position of 
I ‘non- Aryan’ scientific colleagues in official positions 

in the German Reich has become intolerable, even 
in the few cases where they have not been ex- 
1 polled from office. Now a new situation is develop- 
t ing which may be fraught with considerable danger 
! to the continued co-operation of workers in other 
' countries with their German colleagues. This new 
I development carried to the limit can only result 
« in the isolation of German men of science in all 
matters of international organisation. 

! The unwelcome move, to which attention has 
been directed in a recent issue of the Easier 
National Zeitung, is the use that the Nazi authorities 
' intend to make of international congresses for their 
own purposes. The Reichsminister of Propaganda 
has created a ‘Science Congress Centre’ (Wissen- 
- schaftliche Kongres-zentrale), one of the objects of 
I which is to use scientific congresses as opportunities 

I to influence public opinion through the medium 
of the important persons attending. No longer is 
f this to be left to the chance of personal and 
I friendly relations between the foreigners and the 
i Germans present, but, where possible, steps are 
? to be taken to introduce ideas of a Nazi-socialistic 
i stamp into the discussions of matters of world 
I moment. 

I Eor meetings held in Germany, the new centre 
I would act as an intermediary between the Govern- 
i ment and party officials on one hand, and the 
' I president and officers of the congress on the other, 
j The programmes of the meeting and the lists of 
« speakers would be subject to the approval of the 
centre : thus international conferences held in 
■j 'Germany are to be sifted of undesirable elements 

■ ■ ■■ ■■■ ■ " ' ■ ■ '■ ■ " ■ ■■■' ■ ■ ' '■ ' 


by the authorities beforehand and to survive as 
meetings approved by the Nazi party. For meet- 
ings held . outside Germany the control must 
necessarily be much less, but here too it is possible 
to influence matters by sending German members 
to a meeting as a delegation under an appointed 
leader chosen for his reliability as a member of 
the Nazi party. 

The meeting of the Astronomische Gesellschaft 
held at Berne last summer may he cited as an 
example of the working of the new machine. The 
Astronomische Gesellschaft is a long-established 
body with headquarters in Germany but with 
strong international affiliations, which have been 
particularly stressed by the Germans in recent 
years. One of the valued secretaries of the 
Astronomische Gesellschaft came up for re-election 
at the meeting and in the ordinary course of events 
would have been re-elected without question .* on 
purely scientific grounds there was every reason 
for his continuance in office. This was, however, 
against the views of the German delegation, whose 
members were instructed not to vote for a Jew : 
alternative names were put forward and it became 
clear in the course of the meeting that something 
more vital was at stake than the question as to 
the holder of a particular office ; in fact, nothing 
less was at. issue than the question whether an 
organisation of international standing and repute 
should come under the control of an anti-Semitic 
clique. When the vote was ultimately taken by 
secret ballot, it was found that the Nazi element 
had failed in its attempt, and the threatened 
secession of non- Germans from the Astronomische 
Gesellschaft was averted for the time. But the 
danger of subsequent development remains a source 
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of anxiety to those concerned in international 
scientific relations. 

It should be added in fairness to the Germans 
that internal persecution of a minority is not 
limited to their country, nor even the use of inter- 
national gatherings to spread nationalist political 


propaganda. Both these undesirable practices are 
to ^ found in more than one country : we have 
no sympathy for either. But when these tendencies 
spread and a nationalistic movement tries to 
secure the control of international scientific work, 
it is time to call a halt. 


Health and Safety in Industry" 


T he report of the Chief Inspector of Factories 
and Workshops for 1934 gives some interest- 
ing illustrations of the part which science has still to 
play in the prevention of industrial accidents and 
the safeguarding of industrial health. Scientific 
investigation is, of course, a main factor in the con- 
tinuous improvement of processes so that operating 
conditions more and more ehminate dangers to 
health from noxious fumes or poisonous sub- 
stances. 

It is not, however, the field for further investiga- 
tion which is here presented or the lack of exact 
knowledge of the effects of many weU-knowm 
substances, particularly their cumulative effect, 
that is most impressive in the present report. 
Welcome as may be the evidence of the pains- 
taking effort in this field to track down causes 
and to foresee possible dangers, a good deal re- 
mains to be done to secure effective co-operation 
and co-ordination between different branches of 
science, as well as between employer and employee. 

The further we advance in this field of industrial 
health, the more important voluntary effort and 
the less effective legal compulsion become to 
secure the ends in view. Scientific research must 
supply the exact knowledge upon which effective 
action is based. Then comes the problem of 
securing that effective action is taken, and in this 
matter the co-operation of the employer and 
employee is essential. Once more, however, the 
report provides evidence that only continuous 
and expert supervision can ensure that co-opera- 
tion is unbroken either by ignorance, indifference 
or neglect, whether studied or involuntary. 

What is required is not merely the supervision 
exercised by inspectors of factories, but also the 
close and continuous oversight which can only be 
exercised by a scientific personnel in industry. 
Where in this way expert knowledge and a trained 

X. Report of the Chief Inspector of Factories and Workshops 

H. M. Stationery Office, 1935.) (Cmd. 

i*} J*$m 


mind can 'be brought to bear on the design of 
plant or development of processes from the point 
of view of the health and safety of those operating 
them, and still more on any iiiiforeseeii emergency 
which may, arise, the risk of untoward injury to 
health is largely reduced. Where scientific per- 
sonnel is absent or too heavily charged with other , 
duties to exercise such oversight, the risks are 
correspondingly greater ; the report refers, for 
example, to a factory in which all the processes 
entailing the most serious risks, were carried out' 
by a proprietor who had a scientific training and 
the necessary knowledge and skill to avoid serious 
injury. So long as this process. (the laanufactiffiy 
of hydrogen cyanide) can . be kept in the hai:?| 
of persons with the requisite knowledge it appei 
that the danger of the process can be controlle 
but as a result of increased demand for the ac, 
the manufacture may possibly fall into the liar 
of inexperienced persons, mtli consequent risk^ 

This reference alone demonstrates siifficien 
that it is not only in the mamifaetiire of pliarrii 
ceutical preparations intended for the interfi 
treatment of human ailments that properly qua^ 
fied supervision is reqiii,red in the publi(‘ iiitercs 
There are many other processes and o|>erations 
which equally dema.nd the persona,! control of a 
properly qualified chemist, enginetT, pliysiiist or 
other scientific worker or teeliiiiciaii, and t his is 
a matter which demands the coiitiimous atteiiti^ 
of the professional organisations of chemists and 
others. 

Equally impressive, however, is the picture the 
report supplies of the need for co-operation, and 
particularly on the medical side. Much of the 
value of medical supervision is lost because of thO: 
lack of knowledge of many general practitioners; 
of the work of the medical inspectorate of factories, 
of factory legislation and . of diseases of industry.; 
The psy.chological effects of ill-founded .sickness' 
certificates ‘due to, employment*' are far-reaching 
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and as serious to the individual as they are em- 
barrassing to industry and to the scientific 
investigation of the incidence and causes of 
industrial disease. Any efforts at educational 
work such as the inclusion of appropriate lectures 
in the medical curriculum which facilitates co- 
operation should be of immense ultimate benefit. 

Another direction in which co-operation is 
called for is between different classes of scientific 
workers. Notably is this true of the work of the 
medical officers now to be found in most large 
works or firms on a part-time or full-time basis. 
While it is essential that, with the medical man 
as with the chemist or engineer or other pro- 
fessional worker, his own professional associations 
and traditions should come first, professional 
independence should not be allowed to stand in 
the way of team work. It is only as the medical 
man takes his place in the industrial team in this 
field in the same way as the engineer, the chemist, 
the biologist, physicist or administrator, and 
knowledge and experience gained from many 
angles is pooled for the general advantage, that 
we can hope to secure the maximum elimination 
of industrial risks. 

The possibilities in this field indeed have scarcely 
been glimpsed, although Dr. L. Teleky has directed 
attention to the opportunities and need for co- 


operation in research; and Dr. H. B.; Collier in a, 
recent address before the Industrial Welfare 
Society’s Advisory Medical Committee gave an 
inspiring vision of the place of a university in an 
industrial hygiene service. Certain of the functions 
outlined, such as training the personnel of such a 
service, propagating existing knowledge and estab- 
lishing or maintaining organic contact with those’ 
actually engaged in health work in industry, have 
scarcely yet been touched. 

The training of personnel for industrial health 
work is closely allied to a matter on which special 
stress is laid by the Chief Inspector’s report. The 
high incidence of industrial accidents among 
juvenile workers is not generally realised, and 
although the accidents themselves are less serious, 
as indicated by a , lower fatality rate, the situation 
is one which demands every effort to remedy. 
Certain quahties of youth probably render the 
young entrant to industry specially susceptible to 
accidents, and it is as incumbent on us to give 
him an apprenticeship in safety as in his productive 
work, and to see that he is adequately forewarned 
of the dangers inherent in all industrial life. Pre- 
eminently this is a field in which goodwill and 
voluntary efforts of employers and of responsible 
officers are far more valuable than legislation which 
would be equally difficult to draft and to enforce. 


Sir Donald MacAlister 


Sir Donald MacAlister of Tarbert 
By his Wife. With Chapters by Sir Robert Rait 
and Sir Norman Walker. Pp. vii +392. (London : 
Macmillan and Co., Ltd., 1935.) 125. M, net. 

W HEN in January 1934 Sir Donald’' MacAlister 
died at Cambridge, there passed from 
among us one of the most influential men of our 
time. He had been for forty -four years a member 
of the General Medical Council, and for twenty- 
seven its president. He had also been principal 
and Vice-Chancellor of the University of Glasgow 
for twenty- two years, and its Chancellor for the last 
five years of his life. It is a remarkable record, 
particularly when we remember the numerous 
and varied official and unofficial public duties 
fulfilled within the same period of life. Both 
these official posts were concerned with what is 
called adminisfration, but in MacAlister’s career, 


the administrative faculty was combined with 
exceptional, not to say extraordinary, capacities 
in other directions. Here was a man who began 
as Senior Wrangler at Cambridge in 1877, and 
was teacher and tutor in his College, linguist, 
poet, mathematician, physician, physiologist, 
pharmacologist, biologist, and even- moralist. ■ He 
could apparently have excelled alike in the 
medical, administrative, judicial or ecclesiastical 
spheres — an ‘Admirable Crichton’, or a model for 
AnguS' Sutherland in William 'Black’s yachting 
novel, “White Wings”. 

The story which Lady MacAlister tells is full 
of interest, happiness and inspiration, and most 
of the many readers who will turn to it, old 
students of Cambridge and Glasgow and medical 
men the world over, are likely to find its 390 pages 
all too short for their desire. Donald MacAlister 
deserved indeed to become the titular head of 
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Britisli medicine, for added to Ms natural gifts 
he lived a life of immense diligence and devotion 
to the task in hand. Public ^service was his native 
breath, and strenuous toil his daily lot. He was 
born in Perth in 1853, the son of a publisher’s 
agent and manager, of good Presbyterian stock ; 
he was at school first in Aberdeen and, when ten 
years of age, in Liverpool, whither his parents had 
removed. It was at the Liverpool Institute that 
Sir Henry Roscoe learned the elements of chemistry 
as MacAlister those of mathematics, but the latter 
obtained more material reward in the nature of 
prizes and scholarships, which took him to St. 
John’s College, Cambridge. After wimiing the 
senior wranglership he taught mathematics at 
Harrow, then under Dr. Montagu Butler, after- 
wards returning to Cambridge and St. Bartholo- 
mew’s Hospital to study medicine. He took his 
M.B, in 1881 and his M.D. in 1884, supporting 
himself, both as student and after qualification, by 
literary work for the Journal of Education, The 
Times, and the Pall Mall Gazette in the days of 
Mr. John Morley, After a few months physio- 
logical work under Karl Ludwig at Leipzig, and 
having been awarded a fellowship of St. John’s, 
he settled down at Cambridge, fillMg a number of 
medical posts, including a lecturesMp and tutor- 
ship at St. John’s, a medical appointment at 
Addenbrooke’s hospital, and private medical 
practice. He married a Highland cousin’ in 1895. 

It was during his early days at Cambridge that 
MacAlister became interested, with several of his 
fellow students, in the education of adults, 
becoming a teacher in the Nelson Street Adult 
School. 'Trom an early age the things of the 
spirit meant much to Donald” — ^then, and after- 
wards, he became a student of the Bible in various 
languages, a practice which widened his interests 
and qualified him in exceptional degree for his 
public reading and exposition in after days at 
Glasgow. This particular interest was doubtless the 
mainspring of his social interest in Toynbee Hall, 
university extension work with Prof. James 
Stuart, the physical training of youth, his work 
for the Carnegie Foundation, his devotion to the 
welfare of university students, the Workers’ 
Educational Association, and the School of Social 
Study. He was both cosmopolitan and eathohc 
in spirit, and always the friend of well-designed 
schemes of social reform. 

In 1807, MacAlister ’s intention of writing 
the biography of ProfiN John Couch Adams, the 
discoverer of the planevv^Neptune, and for ‘going 
round the world’ were fri^strated by his appoint- 
ment, by the Prime Minister, as principal of the 
University of Glasgow. He^ccepted this Mgh post 
with some hesitation, ^Tor \seven years and no 
longer”. But he stayed there for twenty-two years. 

' , V 


ill 


rr-i 


Something of wliat he ae(ijinplislif*d y desc^ribed 
in the book by his successor, Hir Robert. Rait. 
Though never pliysically strong, since an attack 
' of rheumatic fever in ehildhood, imd often suffering 
pain, he carried through iJie and ever- 

extending burden of routines administrative^ work 
involved in such an onerous Par- 

ticularly, of course, his advent strengilieiied the 
faculty of iredicine, exlending the Iwhspilal teach- 
ing provision, enlarging the professoriu-tc , pro- 
viding 'for women medical students, reorganising 
'the curriculum, of study, introducing near research 
facilities and making larger a.iTaiigei!ieiits for the 
social life and well-being of the students. Not the 
least of Ms labours was that of piloting a great 
and growing university through tlio years of the 
Great War, Yet in the ten years after the War, 
so solid was the recon stnu/tion that no fewer than 
fifteen new professorsliips were foiiiiiled in the 
University. 

, It is perilous to compare tJio values of the ‘f’ ‘ 
achievements of a man’s life. Sir Donald Mac- 
Alister was for a whole generation one of the out- 
standing figures in the public and educational life 
of Great Britain. As piincipaJ, and finally as 

■ Chancellor, after L<:)rd Rosebery, of a' large' 
university sendi.ng its aliiinni, all over tlio Empire, 
his influence was ever widening and deepening^ 
as 'president of the General Mx^dical Council 
twenty-seven years his wise gu,idance of th 
medical profession is not less immeasurable. H' 
consummate learning, . his versatilit}", Ms extr\ 
ordinary circumspection, his lucidity and under 
■standing, his wisdom and judgment wc^re plact*^ 
for this long period at the serMce of the professiu. ^ 
he had chosen. . It was aeconipanlc‘d, almost^';' * 
invariably, by patience, (‘ourtesy and good Iminor b* 

— ‘‘never hurried, never annoyed, never out i'J 
temper, never bored, nc^vtT a.i» a loss' b What 
temperament and what a testimony such words 
truly represent I 

One of Madlister’s duties, first and last, was to m 
clear up and dissipate niiseoiieeptions adioiit the 'l 
Medical Couneii. “It is scolded for doing' what jlj, 
the- law says it shall do. It is bitterly reproached., 
for leaving undone what the law gives it neither 
power nor m,eans to do”. .Its purpose is not to. 
protect doctors but the public. It is a councCof 
education ; ,a board of registmlion of tlie qualified. 
men; a professional court of .Justice, the only 
sentence of which is erasure from .such register.,' 
From 1889, when he was elected to represent, the 

■ University of Cambridge, until 1933, when he 
retired foom the representation of Glasgow, 
MacAlister devoted his mind and his energy to 
the guidance and service of the Medical CounciL 
He began as the wise reformer of the medical 
curriculum, which is recommended by the Council 
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to the teaching and examining bodies ; he was 
one of the . principal designers and critics of the 
/Tharmacopceia” issued by the Council; he 
reorganised the procedure and finance of the 
Council ; he strengthened mutual 'reciprocity’ 
between medical men throughout the Empire ; 
above all, he laboured for a 'clean’ register, by 
regularising the arrangements for ensuring justice. 
Every complaint against the conduct of doctors 
must be properly explored, and proved to the 
satisfaction of their peers on the Council. There 
must be nothing arbitrary, accusative or capricious, 
and the doctor must be fully and fairly heard. 
All this was carried through, year after year, 
within the requirements of the Medical Acts, under 
the supervision of the Privy Council, and before 
the eyes of the public. The honour and dignity 


and usefulness of the healing art must always be 
safeguarded. Little wonder that confidence in the 
Council has steadily increased in the profession, 
among the public, and by the courts of justice. 
Much of this achievement was part of MacAlister’s 
life-work. 

'Lady MacAister has given us an admirable 
record, lucid and business-like as MacAlister him- 
self would have wished, hut happily warmed with 
many homely touches of his humanity and lovable 
character. The two great positions which he 
adorned had inevitably a tendency to separate him 
from his fellows, a differentiation already marked. 
by his great abilities and learning, but to those 
who knew him personally he was a charming, 
faithful and affectionate friend. To all men his life 
was indeed a noble example. 6. N". 


The Botanist in the Garden 


The Living Garden t 

or the How and Why of Garden Life. By 
Dr. E. J. Salisbury. Pp. xi+338-hl7 plates. 
(London : 6. Bell and Sons, Ltd., 1935.) lOa. 
net, 

T^IPTY years ago botany, so far as the class-room 
was concerned, was very much a matter of de- 
finitions, just as field botany was concerned almost 
wholly with the making of a herbarium of local 
species. The student found himself set to learn a 
new language — dichasial inflorescences, gjmandro- 
phores, campylotropous ovules — as though designed 
to inculcate the advantages of a classical education. 
This conception survived pretty well to the end 
of the nineteenth century. Towards the close of 
the ’nineties, when examining a school which pro- 
fessed botany, and turning over the notebooks, 
I found this sentence, evidently taken down by 
the whole class from dictation, or rather copied 
from the blackboard, for the speHing would other- 
wise have offered variants : "Amaryllis — ^fruit a 
bilocular loculicidal capsule, a diplotegium”. One 
of my co-examiners breathed his gratitude that 
he had been introduced to the lady under a happier 
star and had been learned instead "to sport with 
Amaryllis in the shade”. 

As a youngster keen on wild flowers and tasting 
all sciences that came within reach, I made two 
attempts to read botany, but each time fell back 
repelled by the mere cataloguing that was pre- 
sented for study. It was only on reading Darwin, 
and in a lesser way Lubbock and Grant Allen, 


that one discovered a purpose in plant structure ; 
the translation of Sachs appeared in 1875, and with 
it botany was reborn as the study of the living 
plant. 

Then as time went on and I became more and 
more engrossed with the wholesale aspects of plant 
nutrition in agriculture and horticulture, I began 
to pick up a notion or two about plants of all 
kinds — ^wild as well as cultivated. I was always 
hoping that someone would produce a British 
'flora’ that would tell me not merely the habitat 
of a given plant but also whatever was known 
about its mode of life ; how the Colchimm re- 
makes its Gorm every year, how the Arum works 
the flytrap and uses contractile roots to draw its 
seedlings down to the proper depth. That 'flora’ 
is still to seek, but Prof. Salisbury has produced 
for the garden the very thing I had dreamt of 
for the wild. It is a book not only for the young 
botanist or the gardener who is .teyhig to obtain ’ 
a scientific foundation 'for his art, but also for that 
ever-increasing number of intelligent amateurs who 
want to have an understanding of their garden 
and to find a reason for the practices that the 
professionals inculcate. 

Prof, Salisbury begins by telling what the soil 
does, and then expounds the prime fact that the 
plant is a machine driven by light, able to move 
in one direction or another in response to differences 
of illumination. In his excellent discussion of the 
natural history of a lawn, he explains how the 
leaves of the rosette plants — the plantains and 
dandelions — ^press downwards hel^juse of the more 
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rapid growth of the illuminated upper surface. Has 
he ever noticed how these plants will be found 
sticking upright after the removal of a marquee 
that had been erected on a lawn for a couple of 
days ? The effects of cold, frost and fog are dealt 
with at length, though he seems to hesitate a little 
between the winter killin g due to sheer cold and 
the more usual destruction due to drying out when 
the soil temperature is too low to allow the roots 
to function. A mulch of stable manure over the 
lower part of a tea-rose cannot keep it warm, but 
prevents a dangerous loss of water. 

There are very useful chapters on root develop- 
ment 'The Garden under the Soil’ and on 
vegetative propagation, which discusses the root- 
ing of cuttings, budding and grafting, with a 
digression on graft-hybrids and chimseras, where 
Prof, Salisbury might have extended his illustra- 
tions to the relatively frequent cases of chimseras 
in the variegated hollies, and privets 

of our shrubberies. There is a delightful chapter 
on the "Spring Emergence” ; how the shoot may 
form a spear that can push through a gravel 
path or even a layer of asphalt. The chapter on 
the sources from which our garden plants have 
been brought might bear expansion, though it 
would be difficult to know where to stop with so 
fascinating a subject. Again, the chapter on 
fertility and inheritance, which begins with an 


excellent account of the process of fertilisation, 
might well be extended. So many amateurs w^ant 
to know a little more about the raising of new 
varieties, hybridisation and selection. The germina- 
tion of seeds is well treated, and will iiitrotluc‘e to, 
many readers the fact that an initial chilling or 
freezing may be helpful in inducing 'difficult' seeds 
to start. . The sequence of events during the year, 
and the daily responses to the rhythm of tempera- 
ture and light, provide material for another stiiiiii- ' 
lating , chapter, and the book concludes with a 
discussion of the end of the chain — the death of 
the individual— a remote conclusion with some 
■ plants since the Saffron crocus, the actual in- 
dividual, for the countless comis form but one 
clone, must he more than four thousand years old. 

' The book is delightfully illustrated with photo- 
graphs by the author and with drawings by Mrs. 
Caroe, which bring out the points at issue a.s well 
as any diagram, but yet preserve the aspect of the 
plant and are enjoyable as drawings. ' Altogether 
Prof. Salisbury has produced a notable book ; the 
critical reader may demur to a statement here and 
there, 'and have an illustration or.twm to suggest ; 
let him send them to the author for the benefit of 
future editions. ' Pinally,,. let us hope that Prof. 
Sahsbury’s book may be the means of leading 
some of our young botanists out of their laboratories 
into the garden. A. D. Hall. 


Origin of the Solar System 


The Solar System and its Origin 

By Henry Norris Russell. Pp. vii + 144. (New 

York: The Macmillan Go., 1935.) 85 . Gc?. net. 

^"T^HE spectroscopic study of the planets has 
made great advances in the last ten or fifteen 
years, and in the present book a distinguished 
astrophysicist gives a summary of the results and 
their application to the problem of the origin of 
the solar system. We now know that Neptune’s 
rotation is direct, though the revolution of its 
satellite is retrograde, so that the satellite must 
be approaching the planet, like Phobos. The 
temperatures of the planets have been measured 
and found to be in fair agreement with those that 
would be maintained by solar radiation; the 
surfaces of the great planets are at liquid air 
temperatures or less, as was predicted by me in 
,1922. , The compositions of the visible parts of 
the sun and planets are now known ; the great 
planets have atmospheres consisting mainly of 


ammonia and methane, and Venus one of carbon 

dioxide. 

Prof. Russell show's that these results are such 
as would be expected if the planets had been 
generated at high temperatiu-es from the sun, the 
lighter ones losing their volatile constituents at 
an early stage owing to their small gravitation. 
At this point he overlooks a difficult}^ about the 
compositions of the terrestrial planets. The in- 
crease of density towards the centre of the earth 
is too great to be attributed to compression, and 
demands a large central core of some heavy 
material, probably iron. But the densities of the 
moon and Mercury forbid such a core of any 
appreciable size ; Venus resembles the earth, and 
Mars is intermediate. It is very hard to see how; 
the moon and Mercury can have lost all their iron 
and retained silicates, and this seems to me to be', 
a great difficulty in every theory of the origin of 
the solar system yet proposed, not excepting my 
own. The author devotes a good deal of attention 
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to the comets, hut reaches no definite conclusion as 
to whether they originated within the system or 
outside it. 

The last third of the hook deals with theories 
of the origin of the planets, and is a very careful 
and critical treatment. It may be said at once 
that every theory has to meet a difficulty of the 
same type : all require some agency to separate 
the planets from the sun or the parent nebula, and 
all need to explain how the planets managed to 
hold themselves together immediately afterwards. 
Disruption has to be followed by condensation in 
any case, and while it is fairly easy to make theories 
to explain either separately, it is very hard to 
make one cover both. All forms of the nebular 
theory fail completely here. The tidal and collision 
theories, while very incompletely worked out, offer 
some hope, not that the whole of the ejected 
matter would be condensed, but that enough of it 
would be retained to make planets of reasonable 
sizes. 

Prof. Russell insists on p. 109 that the resisting 
medium (formed of the escaped constituents), 
which the last two theories use to explain the later 
rounding-up of the planetary orbits, would be 
collected by the planets. This seems to me 
definitely wrong. Such a medium would have to 
be mainly hydrogen, with a density of the order 
of 10“^® gm./cm.®, and a mean free path of some 
kilometres. He considers seriously the possibility 
that the free path may be long compared with the 
diameters of the planets, for which I can see no 
justification. But his main point is that molecules 
of the medium would be entangled in the atmo- 
sphere and ultimately added to the body of any 
planet infl.uenced b}^ them. It seems to me, on 
the other hand, that close to each planet the 
ordinary theory of gaseous atmospheres must 
apply. There will be a definite limit to the density 
attainable, and any addition will be prevented by 
elastic forces. How great this limit would be 
depends on the general motion of the medium as 
disturbed by the planets, which offers a definite 
though still unsolved problem of hydrodynamics. 
Permanent addition to the body of the planet 
requires something to combine with the gas and 
give a liquid or solid ; only oxygen appears to be 
available for the purpose, and much too little of 
that ; besides, the earth seems to be the only 
planet that can ever have had an appreciable 
amount of free oxygen in its atmosphere. It would 
be expected that the density of the medium near 
the planets would be greater than elsewhere, but 
not that this excess would increase indefinitely 
with the time. 

Prof. Russell gives what looks like a serious 
objection to the tidal and collision theories when 
he considers the angular momentum that would 


have to be communicated to the ejected matter. 
He points out that the angular momentum is 
closely connected with the perihelion distance ; it 
is strictly connected with the semi-latus rectum, 
but in elliptic orbits this can range only from one 
to two times the perihelion distance. Consequently 
the original perihelion distances of the planets 
must have been at least half the present ones. 
But the original supply of angular momentum can 
be attributed only to friction during the passage 
of the star and to transverse attraction while the 
star was within a distance of a few solar diameters, 
and it is difficult to see how the distance of the 
matter from the sun at this stage can have been 
more than a few times the sun’s diameter. 

If this objection is valid, and I can see no reply 
at present, we have no satisfactory theory of the 
origin of the solar system. The objection is in 
the opposite sense to the one that various writers 
have made to the nebular hypothesis ; the con- 
ditions needed to make this hypothesis lead to 
disruption imply too much angular momentum in 
the system, while those needed for the tidal and 
collision theories imply too little. We cannot 
escape by assuming a greater diameter for the sun 
at the time, for it is now clear that the sun 2,000 
million years ago must have been in very nearly its 
present state. Incidentally, this point disposes of 
the nebular hypothesis by itself. 

Towards the end of the book, Prof. Rassell con- 
siders the possibilities that the sun may have been 
a binary or a nova when the planets were formed, 
but shows little satisfaction with either. 

The book was printed before the publication 
of the recent theory of Liiidbladh There seem 
to be objections to this theory also, but it 
contams at least one feature that calls for atten- 
tion. Previous theories considered the primitive 
planets and satellites as held together only by 
gravity. But if the pressure of a gas exceeded the 
vapour pressure corresponding to the temperature 
at the surface of a solid, the gas would proceed 
to condense on the solid, however small the latter 
might be. Such a mechanism may well account 
for the formation of meteors in interstellar space, 
and should be relevant to part of RusselFs book. 
But if the planets were formed in this way it is 
difficult to see how their orbits failed to be perfectly 
circular from the start. 

It appears that the problem of the origin of the 
solar system is still unsolved ; and perhaps the 
intermediate stage covered by the resisting medium 
and tidal friction is the most hopeful for investiga- 
tion at present. Prof. RusselFs book will be 
indispensable to all interested in our system. 

Habold Jeffbeys. 

■A Nattfre, 135, 133-135 ; 1935. 
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An Introduction to Atomic Physics 

By Dr. John. Thomson. Pp. ix+228+4 plates. 

(London: Methuen and Co., Ltd., 1936.) 10s. 6d. 

aet. 

This clear and systematic presentatioa of the fanda- 
meatal facts and theories of atomic physics consists 
of three parts, each complete in itself. The first part 
deals with the experimental basis of the subject ; 
starting with the atomic nature of electricity and 
the carriers of the atomic charge, the composition of 
the elements is developed with special reference to 
the contribution of the mass-spectrograph and Wilson 
cloud-track methods. The elementary quantum is 
introduced through Einstein’s photo-electric equation 
and Millikan’s verification, after which the work of 
Planck, and the quantum in X-rays and spectral 
series are described, concluding with a survey of 
critical potentials. Part II, on the theory of atomic 
structure, opens with a detailed survey of the Bohr 
atom, the deficiencies of which lead to a systematic 
derivation of the Hamiltonian functions used in 
general dynamics, as an introduction to a good 
accoxmt of the Schrddinger and de Broglie wave 
mechanics. This is illustrated by detailed application 
to the hydrogenic atom and to the theory of radiation. 
The compression of such a survey of wave mechanics 
into 40 pages naturally presupposes a good knowledge 
of mathematics. Part III is devoted to further 
applications and to molecular, atomic and nuclear 
radiations. Each part ends with a short summary, 
and an appendix gives a simple derivation of the 
leading results of relativity theory as used in atomic 
physics. 

The author’s aim is stated to be “to help the reader 
to gain a clear idea of the essential simplicity of 
atomic phenomena, and to see in their proper per- 
spective the new principles which modem investiga- 
tions have brought into being”. There can be little 
doubt that this aim has been very satisfactorily 
fulfilled so far as the more advanced reader is con- 
cerned ; in addition, there has been compressed into 
an easily accessible and digestible form a vast amount 
of modem experimental and theoretical work. 

N. M.B. 

, Albert Einsteins . 

a Picture of his Life and his Conception of the World. 
By Bavid Eeichinstein. Pp. 255. (Prague; Stella 
Publishing House, Ltd. ; London : Edward Goldston, 
Ltd., 1934.) 12^. net. 

As an intimate friend of Einstein, the author of this 
w^ork is in a position to reveal some interesting 
details of Einstein’s life and mental outlook. The 
great scientific work of the foimder of general 
relativity is thus placed in its proper setting as an 
aspect of the remarkable development of its author, 
pie^liberal spirit of Prof. Einstein is stressed ; and 
in giving an account of his clashes with Prussianism 
and Xazism, Prof, Eeichinstein shows much feeling 
for the persecutions to which Einstein has been sub- 
jected by his fellow-countrymen. There is little 
doubt that this book is a valuable source of informa- 
tionfor any future biography of Einstein. T. G. 


Potlatch and Totem: and the Recollections of an 

Indian Agent : 

By W. - M. Halliday, Pp. xvi-'F240 + 24 plates. 
(London and Toronto : J. M. Uont and Sons, Ltd., 

1935.) 16, net. 

Mb. Haddiday has a personal experience of the 
Indians of British Columbia which goes back to 
1873. He has been in personal contact with them 
for thirty-eight years, of %vhich twenty-six were ■ 
spent in charge of the Canadian Government Iiuiian 
Agency of the Kwawkewlth (Kwakiiitl), of Van- 
couver. 'His reminiscencos of Indian custom fall., 
into two parts. In the first, ho describes an imaginary 
potlatch ceremony, that remarkable custom by 
which ■ position and prestige was made to depend 
upon the lavishness with wEich gifts w^ere distributed 
by the head of a clan at a feast ; and in the second 
he records such of his oxperieiic^es among, and 
impressions of the Indians, wdiiio acting as a Govern- 
ment official, as will serve to throw light on Imlian 
character and mentality as ex]>ros.sed in religious 
belief, attitude to law and authority, ami achieveinont 
under the white man’s system of cxlucation. Mr, 
Halliday’s views on racial origins iiro not to be taken 
seriously. 

The author’s outlook is that of a sympathetic 
official, whose duties and views of Indian character 
and custom coincide. Thus the potlatch, now for- 
bidden by law, is regarded as detrimental to the 
interests of the Indian, because, involving a roturn 
with interest, often so high as two hundred per cent, 
it reduced the individual and his immediate group 
to penury, and was an increasing burden on the 
community. His account of the institution, however, 
is sufficiently objective to make it obvious that the 
potlach was the integrating factor in the commimity, 
and its abolition the death knell of Indian tribal 
society. The Indians themselves, or at least the' 
younger men, being shrewd and progressive, welcomed 
a change wdiicli set them free from tribal obligations. 
The tribal disintegration which has foliowod is a 
typical example of the results of the a|>]ilication of 
White philanthropic and moral ideas to the ad- 
ministration of the affairs of a non-European culture. 
That .the results in this instance have not been 
universally unfortunate is to be attributed to a 
sympathetic administration, as well as to tlie abilities 
and character of the Indians themselves, thoiigli the, 
author is inclined to assign their acliievemeiit to the 
infusion of white blood. 

Law and the Social Sciences ■ 

By Huntington Cairns. (International Library of 
Psychology, Philosophy and Scientific Method.) Pp.^ 
xiv-f 279. (London : Kegan Paul and Co., Ltd. ; Hew 
York : Harcourt, Brace and Co., 1935 .) 12 ^. 6d, net. 

What comes out clearly in Mr. Cairns’s study of 
the ■ relations of jurisprudence to anthropology, 
psychology,. political theory, economics and sociology 
is that law, regarded more especially as the judicial 
process, has become increasingly sociologically: 
minded, and, that if it is to achieve full power in 
ordering human .society, “it must join with the other' 
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social sciences in a united effort to solve the problems 
common to all”. These are not novel conclusions, and 
yet the task the author set himself was well worth 
doing. For it is often forgotten that only as late as 
the sixteenth century did jurisprudence escape from 
theology, philosophy and ethics, and became a 
separate discipline. This emancipation was un- 
doubtedly necessary at the time. But once achieved, 
it became even more necessary, with the growing 
complexity and intercomiectedness of society, to 
bring law back into the totality of social life. Society 
is one, and each of the social sciences, including law, 
studies and attempts to manipulate but one aspect 
of it. They cannot therefore remain isolated from 
each other if they are to be useful instruments for 
theoretical understanding and practical manipulation. 

Every topic here touched upon would require a 
separate volume for full treatment, and it says much 
for the author’s wide reading and large equipment 
that he has been able to concentrate so much in 
such a narrow compass. At the same time, a certain 
discursiveness and lack of criticalness (see, for ex- 
ample, the discussion on intelligence tests and 
cruninal responsibility) are evident, and no doubt 
the author would be the last person to claim that 
he has exhausted the field. The book is a pioneer 
work, and from that angle deserves close study, 

J. R. 

The Dorset Coast: a Geological Guide 

By G. M. Davies. Pp. vii4-126-f-8 plates. (London ; 

Thomas Murby and Co., n.d.) 65 . net. 

Practically the whole of the Dorset rock consists 
of formations of Mesozoic age, and it has, moreover, 
a wonderfully extensive and various catalogue of 
fossils. Whereas one may traverse the greater part 
of Cornwall without finding fossils at all, here in 
Dorset one cannot go into any little bay or cove 
without finding an abundant and extensive fauna. 
Few portions of our Jurassic rocks can be studied 
in such detail and admirable sequence as the Dorset 
coast line, which forms a very distinct oxcposite to 
the neighbouring coast of Devon. 

The numbers of photographs in this book, and 
the meticulous care with which these have been 
chosen, and the care with which various details have 
been picked out, all add knmensely to the value of 
the book. 

We regret that so little has been said about the 
Chesil Banl^, which still remains a problem. The 
Palseozoic pebbles are by no means so few as Mr. 
Davies suggests, and their persistent appearance has 
yet to be explained. For even supposing these 
erratics to have travelled all the way from their 
home in the St. Just cliffs, just around the Land’s 
End, it still remains a problem as to why they, should 
be piled up here, and yet why the beaches of Corn- 
wall and South Devon contain so few. 

We heartily congratulate Mr. Davies on having 
produced a book the clearness and simplicity of 
which make it a pleasure to read. Not only the 
tyro in geology but also many a professional geologist 
will take this with him when he travels the Dorset 
coast. F. J. Stephens,. 


A World Production Order 

By Dr. F. M. Wibaut. Translated from the Dutch 
by B. W. Boame. Pp. 240. (London : George Allen 
and Ilnwin, Ltd., 1935.) 6 s. net. 

There is much in this unpretentious book to com- 
mend it to the attention of the scientific reader. Its 
indictment of our present system of production and 
distribution as obsolete and inadequate, leading to a 
chronic condition of chaos in which unemployment 
on a large scale is endemic, is characterised by common 
sense and moderation. No less noteworthy for the 
complete absence of denunciation and class hatred or 
bitterness is its condemnation of the private monopo- 
lies which are the inevitable result of the present 
system and which control, in their own interest only, 
prices of the necessities of life. Its resolute attempt 
at fundamental thinking on the situation and to 
secure the economic conditions which will enable the 
scientific and technical triumphs of mankind to 
benefit the whole race has a sure claim on the sym- 
pathy of scientific opinion, and this claim is rein- 
forced hy the many years of administrative experience 
in Amsterdam from which Dr. Wibaut is able to speak. 

Dr. Wibaut sketches for his readers no Utopia, nor 
does he make the mistake at this stage of outlining 
ways and means too closely. He defines with some 
certainty a fundamental change in the world’s 
organisation and the improvements required to effect 
that change. He indicates too that in the League 
of Nations and the International Labour Organisa- 
tion there already exist the germ of international 
and national councils and institutes required for 
building up ordered production on the basis of 
democracy. He is most concerned, however, to 
provoke thought, above all creative thought, through 
which alone can be worked out the details of a new 
production system based on the collective satis- 
faction of human needs. 

The Geographic Pattern of Mankind 
By John E. Pomfret. Pp. xv-f428-b22 plates. 
(New York and London : D. Appleton-Century Co., 
Inc., 1935.) 155.net. 

Dr. Pomfret views his ‘geographic pattern’ as an 
essential background for the comprehension of 
economics, politics, history and the other social 
sciences ; and in surveying the modern world as 
composed of areas each exhibiting a preponderant 
type of climate or physiographic influence, he con- 
sistently maintains this point of view. His aim 
is to show in detail how this main factor has deter- 
mined the social organisation, utilisation of resources, 
character of industries and type of occupation, 
incidentally bringing out with no little point and 
emphasis the differences in character and achieve- 
ment of regional forms of culture which have developed 
under these varying influences. The differentiation, 
social and psychological, of China and Japan, or the 
characterisation of South America, with particular 
reference to uts economic and political development, 
may perhaps be regarded as particularly successful 
examples of his understanding of the interplay of 
the forces involved. 
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The Deep-Water Circulation of the Indian Ocean 

By A. J. Clowes and G. E* R* Deacon 

U NTIL, very recently, it has' been generally Gauss also showed tliat thert* was a liighly saline 
asstiined that the deep-water ' circulation in warm deep layer in the Antarctic and siilaAiitard-ic 
the, Indian Ocean was 'very similar to that of the regions ; and since the data troiii t!ie iiiter\eiii!ig 
Atlantic ; in, certain features, such as the Antarctic' part of the ocean were very scanty, it wis reasou- 
, bottom, current and the Antarctic intermediate /able to suppose that the warm dec^]) layer ioiiiid 
current, the close resemblance between the two in the south was a continuation ol the dicep current 




oceans is still undisputed. It has, however, been 
suggested that the north Atlantic deep current — 
the highly saline deep current which Merz and 
Wiist (1922, p. 23) showed to flow southwards 
between the intermediate and bottom currents in 
the Atlantic Ocean — ^has no parallel in the southern 
part of the Indian Ocean. ■ 

The existence of a southward deep current of 
highly saline water in the northern part of the 
Indian Ocean was demonstrated very clearly by 
Schott (1926), Matthews (1927) and Moller (1929), 
and it was found to be composed of highly saline 
surface water sinking from the coastal regions of 
the Arabian Sea and the neighbouring gulfs, par- 
ticularly from the Red Sea. The observations 
made by the Challenger, Valdivia, Planet and 


which spreads southwards from the nortli. It was 
therefore assumed by L. Moller (1929, p. 37) that 
the north Indian deep current filled the deep .layer 
in the western part of the Ocean with water of 
salinity more than 34*80 per milie almost as far as 
the Atlantic-Indian cross ridge in about 50® S. 

Thomsen (1933), has, however, used the observa- 
tions made by the Dam (1932), and the Willebrord 
SnelUus (1932) in the southern tropical and sub- 
tropical parts of the ocean to show that the 
assumption that the highly s-aiine deep layer in 
the south was a continuation of the deep current 
in the north was, after all, not Justified, He Tound 
that the north Indian ■Oce.an deep current did' not., 
carry w'ater /with : a salinity greater than 34*80 
per mille south of a line from the northern end of 
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Madagascar to Ceylon. L. Moller (1933) was not 
convinced that the new data which Thomsen used 
justified at present a reversal of her former con- 
clusions. In a later paper, Thomsen (1935, p. 299) 
states that at stations on a line 
between Ceylon and Cape Del- 
gado he found no traces of a deep 
current between 2000 m. and 
3000 in., but that it is possible 
that a rudimentary', southerly - 
directed current exists with a 
nucleus at about 800 m. in the 
north and about 1200 m. in the 
south. 

Further light has been thrown 
upon the problem by a series of 
observations made by the R.it.S. 

Discovery II in her recent voyage 
from the Antarctic in 1935 on a 
line from Marion Island through 
the Mozambique Channel to the 
Gulf of Aden. The positions of 
the stations and preliminary sal- 
inity, temperature and oxygen 
content sections are shown in 
, Figs. 1-4. The north Indian deep 
water is clearly distinguished at 
the northern end of the sections 
by its high temperature and high 
salinity, and low oxygen content. 

The salinity section (Fig. 2) 


shows ' that ' it has a' salinity of 
34*80 per milie as far as 20° S, 
approximately. South of this 
latitude there is a second body of 
highly saline water with a salinity 
of more than 34*80 per milie, 
but it is clear from the salinity, 
temperature and oxygen content 
that this second body of highly 
saline water is not merely a con- 
tinuation of the north Indian 
deep current. It is approximately 
2° C. colder and 2 c.c. per litre 
richer in oxygen, and is therefore 
derived partly from another 
source, plainly from an eastward 
current of Atlantic deep water. 
The existence of such a current 
is in fact generally agreed upon. 
It was inferred b}^ Merz and Wiist 
(1922, p. 23) from the tempera- 
ture chart for 1500 fathoms given 
by Buchan (1895) in the Chal 
lejiger reports, and also recognised 
bv Wtist (1926, p. 250) and 
Moller (1929, p. 37). 

Although there is this body of 
Atlantic deep-water in the southern part of 
the sections, our observations suggest that the 
north Indian deep current does not come to 
a sudden termination in. 20® S. The oxygen 
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distribution, especially, suggests that the* north 
Indian deep water flows much farther south 
in the upper stratum of the warm deep layer, 
sandwiched between the Antarctic intermediate 
current and the Atlantic water. A chart of the 
oxygen distribution in the warm deep layer in the 
southern part of the Indian ocean, to be published 
in a forthcoming report by one of us (G.E.R.D.), 
shows that south of Africa the oxygen conteirt of 
the deep layer falls rapidly towards the east, 
indicating that the Atlantic water is joined by a 
southward movement of water containing less 
oxygen from the northern part of the Indian Ocean. 

A comparison of our section with that of Moller 
(her Mozambique section is along almost the 
same line as ours) suggests that the volume and 
salinity of the north Indian deep current are 
subject to large variation, probably related to the 
changes of salinity in the coastal regions and to 
the current differences brought about by the 
changes of the monsoon winds and .variation in 
the south Equatorial current. The observations of 
the Valdivia and the Ormonde used by Moller show 
that the deep current fills the northern part of the 
Ocean with water of 35'00 per mille salinity as far 
as 8° S. and to a depth of 2000—2500 metres, 
while our section (Fig. 2) shows that this isohaline 
is not found south of the equator or deeper than 
1500 metres. A strict comparison cannot be 
made between Thomsen’s and our section, since 


■his'is much farther ca.st than oim, but the volume 
of, the deep cuiTC‘iit .seems to have been lc*ss wflieii 
his observations were made, since he did imt find 
the 34*80 per mille isolialine soiitli of a. line from 
Ceylon to Cape iielgadu (1033. p. 78). wiitu'eas we 
found it to extend as far as 2tl 8. 

. Thus, as a result of the rei'cmt observations of 
the R.B.S. Discorenf IL the extent of the soiitli- 
ward flow of the north Indian (k‘ep eiirrent appears 
to be a compromise betwTcii the vknvs of Moller 
and Thomsen. Oxygen observations in particular 
show^ (Fig, . 4) that this cuiTent can l>e traced 
southwards as a tongue of poorly oxygenated 
water sandwiched between Antarctic intermediate 
water and an eastward current of nmdli Atlantic 
deep water. 
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A Century of Botany' 
1835—1885—1935 
By Prof. F. O. Bower, F.R.S. 


1835 Glasgow already possessed a botanic 
garden, wliicb had been established in 1818 
by Royal Charter. In this same year, the regius 
chair had also been fotuided. It was occupied in 
1835 by its greatest tenant, Sir William Hooker, 
who after holding it for twenty j^ears became, in 
1841, the first director of the Royal Botanic 
Gardens at Kew. He was succeeded in that office 
by his son. Sir Joseph Hooker, who had been 
educated in this University. Thus Glasgow may 
be held as the cradle of the national establishment. 
Under the care of the professor, the Royal Botanic 
Garden of Glasgow had become « centre of high 
horticulture, and of the distributidn of rare plants, 
many of them new to science. But there was in 

* From an address delivered on November S i\n the TJniveraif.v nf 
“ celebration of the Jubii|e of 
^^Sius professor of botanj- (Anro 1 18861 and nf 
Prof. Bower’s eightieth birthday (November D 19 k)’. ^ 


1835 no Department of Botany in the old ibliege* 

. There were no laboratory, botanical museum, 
herbarium, or library, beyond what Hooker him- 
self possessed, Avhich was accommodated in his 
own private house. So Avheii he Avas appointed 
as the first Director of Kew^ in 1841 he naturally 
took his collections with him, leaAdng the Uni- 
versity Avholly denuded;, though KewU itself . 
.absorbed thus the finest ..priA^ate eoliectio,iis in the. 
country. 

A brief s.urvey, may be made of the state of 
botanicaT science in . the world at large in - 1835, 
when Sir William .Hooker Avas in his fifteenth year 
of office at Glasgow, and in the full plenitude of 
■ his powers as a man of fifty. Nothing can be 
more revealing of the time than that Avhile it AA'as 
pre- evolutionary, it Avas also pre-protoplasmic. 
Though plant anatomy was Avell adAmneed, with 
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its foundations securely laid by Hooke and Grew 
in the seventeenth century, and though their 
observations had been extended in the eighteenth 
by the phytotomists of the Continent, it was 
only the scaffold of cell-walls that they knew : 
the vital body which those walls enclosed was 
-almost wholly missed. Before 1835, sporadic 
allusions had already been made to a transparent 
slimy substance contained within the cell-walls. 
Interest had been taken in the movements of 
granules within it, and suggestions made of vital 
motion. But it was only in 1831 that the nucleus 
was first recognised by Robert Brown as a body 
of general occurrence in the cells of plants : while 
the structural correspondence of the cell contents 
with the sarcode of animals was first published 
by Schwann in 1839. Finally, it was not until 
1846 that the word 'protoplasm’ was introduced 
by von Mohl, to connote that "viscid fluid— of 
white colour — ^which occupies the cell- cavity”. 
Thus the year 1835 fell within that short nascent 
period when the physical basis of life was emerging 
from obscurity towards definite visualisation, 
making modern physiology for the first time 
possible. 

On the other hand, 1835 feU within the heroic 
age of scientific exploration : and Glasgow, 
through Sir William Hooker’s son Joseph, took 
her full share. We may well hold the years from 
1831 when the Beagle sailed with Darwin on 
board, or 1839 when Ross, with Joseph Hooker 
as a young medical oflScer, penetrated the Antarctic 
with the Erebus and Terror^ to 1851 when Joseph 
Hooker completed his Indian journey— or better 
still 1852 when Wallace returned from the Amazon 
—as its golden period. Discovery was then in the 
air, vrith its handmaids collection and record. It 
opened with a tacit acceptance of the fixity of 
species, but it bore within the germ of evolutionary 
theory. Sir Joseph, in working out his circumpolar 
collections into the Antarctic flora, gave in 1859 
expression to his belief in the mutability of species. 
This was the year of publication of Darwin’s 
"Origin of Species”, Sir Joseph was in fact the 
first of the great group who stood round him. 
Thus not only did 1835 fall within the nascent 
period of evolution, but also an alumnus of Glasgow, 
son of the some-time professor of botany, was . 
himself deeply involved. 

Sir William, however, belonged to a prior age. 
He never pubHcly committed himself to the later 
view of the mutability of species. He was 
essentially, an old-fashioned systematist, with a 
particular leaning towards the mosses and ferns. 
He had already published his "British Junger- ■ 
manniacese” in 1816, as well as important memoirs 
on mosses. But it was during the period in Glasgow 
that he produced with Greville the sumptuous 
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"leones Filieum” (1851), and with the artist 
Ferdinand Bauer the preparatory work was being 
done there for the "Genera Filicum” (1842). later 
came the "Species Filicum” (1846-64), a work 
which was finally condensed into the "Synopsis 
Filicum” (1865). These and other of his writings 
established Sir William’s position as the leading 
systematic authority of his time on the Arche- 
goniatae. But he was also a general botanist, 
whose personal influence moulded the scientific 
establishment at Kew. Robert Brown still reigned 
at the British Museum. The effect of their work 
spread to the universities, with the result that 
between 1835 and 1885 descriptive and systematic 
botany held the field in Britain. 

My second date, 1885, also marks a nascent 
period, but the conditions were very different from 
those of 1835. The intervening half century had 
brought in Britain, as the result of foreign travel, 
great accessions to its herbaria. The systematic 
treatment of these, particularly as published in 
floras of the British possessions, had occupied the 
time and capacities of our professional botanists 
to such a degree as almost to paralyse efforts in 
other branches of the science. Not only Kew and 
the British Museum, but the universities as well, 
were drawn into the floristic vortex. In Glasgow 
itself a notable result was the "Flora Indiae 
Orientalis”, in which Prof. Walker Arnott de- 
scribed the rich Indian collections made by Wight. 
It was published in their johit names. But, mean- 
while, on the Continent, and particularly in 
Germany where imperial demands were not so 
pressing, laboratories private and public were 
opening. The branches of minute anatomy, 
physiology and development of plants were 
advancing rapidly. In particular, Schleiden, 
Hofmeister, Naegeli and Pringsheim were laying 
afresh the foundations of morphology, broadly 
based upon the study of anatomy and develop- 
mental life-histories. Physiology was rejuvenated 
under the genius of Sachs. Tifiasne and De Bary 
were meanwhile estabhshing a new cult of 
mycology, while Bornet and Thuret were doing 
the like among the algae. Our own universities, 
however, concentrated their botanical teaching in 
the ’sixties and ’seventies upon the classes for 
medical students. The professors based their 
rather limited syllabus not on the biological side 
of the science so much as on the floristic and 
pharmaceutical. The idea of tropical forests and 
desert islands, of Crusoe and ■ the Swiss Family 
Robinson hovered in the background. There were 
before 1870 no botanical laboratories hi ' the 
British universities. . Floristic and systematic 
botany, with dashes of pharmacy, morphology and 
economies made up the usual fare offered to the 
student. The individual professor might take what 
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-special branch of study he pleased : but this rarely 
filtered through, as a private act of grace, to the 
individual pupil. In point of fact, Britain had 
fallen behind in all branches excepting systematic 
botany, in which she excelled. 

The revival of biology, and of its branches of 
zoology and botany, was initiated in Britain by 
Huxley, Michael Foster and Thiselton-Byer : but 
an important preliminary step was taken by Dean 
Farrar, himself at the time a public-school master. 
He advocated the teaching of science in schools, 
at the British Association meeting at Nottingham 
in 1866, with Huxley in the chair. Little result 
followed at first in the old public schools or in 
the universities. It was, in fact, through the 
national schools that the revival began. If science 
was to be taught there, the teachers must them- 
selves be taught first. This led to the classes for 
teachers at South Kensington, organised under 
Huxley from 1871 onwards. The essential feature 
of his method was a daily preparatory lecture, 
followed by personal observation by each student. 
Thiselton-Dyer undertook the botanical side and 
Vines, originally a medical student in London, 
assisted him : by his election as a scholar of 
Christ’s College, Vines formed the connecting link 
with Cambridge. Marshall "Ward soon stood out 
among the early pupils at South Kensington, 
and later he also was entered as a scholar of 
Christ’s. He and I, as fellow students at Cambridge 
under Vines, soon found places on the demon- 
strating staff to the summer classes at South 
Kensington. 

This revival in the ’seventies spread with varying 
success to the English universities : but Huxley’s 
methods caught on less readily in Scotland. The 
northern lag was, however, made up in Glasgow 
by the appointment of Bayley Balfour, fresh from 
foreign travel and visits to German laboratories, 
as professor of botany there in 1879. When I 
succeeded him in 1885, also having experience of 
foreign universities, and after three years’ ex- 
perience as lecturer at South Kensington, element- 
ary practical classes of Huxley’s type were already 
in being in London and elsewhere for the study 
of the ‘New Botany’ : my duty was to develop 
them in Glasgow. 

All this sounds very easy now : but the revival 
that spread from South Kensington found opposi- 
tion like any other missionary effort. “The 
Cause”, as Marshall Ward used to call it, involved 
a change over from the dead to the living plant : 
from the herbarium, supported by study in the 
garden and field, to observation at the laboratory 
table by each student himself. Structure, function, 
development and life-history were to be examined, 
and that not only in flowering plants, but in the 
cryptogams as well. 


In 1885 there were in the Seoilish universities 
no faculties or degrees in sc‘i«‘!ic*e : nor wc*re there 
any advanced classes iiiicler ordiria,iu-t‘. In 
Glasgow, botany was studied oificiaJly only in the 
summer. Not only was the time then di ‘voted to 
botany in Glasgow liiiiited, hut also the space 
available for its study. The Depaiiineiit in 1885 
consisted of two small rooms used as \'ohiiilary 
laboratories, and dusty attics for thi! Ii(*r!iariuiii. 
There was no lecture room, but such as could be 
borrowed from another department. I paid my 
own, 'assistant and laboratory aiteiKlant. There 
was no official staff', not indeed any department 
at all in the modern sense. In theory this was 

■ corrected under the Act of 1889 : nevertheless, 
for sixteen years after niy appiointment the 
accommodation remained the same. It was not 
until 190rthat the new building was t^peiied. 

■Great as were these official and material defects 
in Glasgow in 1885, that date again fell within a 
nascent period in the history of botany in Britain. 
The first English edition of Sachs’s “Tc^xtbook” 
had been published in 1875 : the translation of 
De Bary’s “Anatomy” followed in 1884, and that 
of Sachs’s . “Lectures on Physiology” In 1887. 
Thus the student of tlie Brit-ish i:‘evlval was 
supplied with fresh textbooks. ■ His observational 
. work was also vivified by the experience of 
teachers who had studied personally under these 
great men. Beyond this, many new starts were 
already in the air. Tangl had demonstrated in 
1880 the continuity of protoplasm from cell to 
cell, and Gardiner extended these results so that 
Sachs found himself able in 1882 to state that 
“every plant, however highly organised, is funda- 
mentally a protoplasmic body forming a connected 
whole”. 

On the other hand, in 1874, Schweiideiier 
had given a new aspect to anatomy by demon- 
strating the mechanical principles tliat underlie 
structure : while Haberlaiidt furtlier stimulated 
the functional study of tissues by his “Physio- 
logische Pflanzenanatomie” of 1884. At the same 
time, from the Buitenzorg garden., Treu,b was 
revealing the wonders of Lycopod embryology, 
with their bearing upon the morphology of the 

■ Archegoniatse. At Bonn, Strasburger .had already 
laid the foundation for cytology by his inquiry 
into the minute details of nuclear division. The 
third edition of his “Zellbiidung und Zelltheilung” 
had appeared in 1880, while statistical hybridisa- 
tion, the experimental correlative of nuclear 
division, had already, been initiated by Mendel in 
1865, though the world did not know of his results 
until 1900. Finally, it was in 1885 that Weismann’s 
pronouncement on germplasm was . published. 
Thus at our second period , many new lines of 
advance were being repened mp. v V^ 


Suppleinent jn 
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Such was the deTelopmental phase of the science 
of botany when I accepted the Glasgow chair in 
1885. Botany was no longer a valley of dry bones : 
a progressive and living aspect had been given to 
it. But at Kew and the British Museum great 
systematists still upheld the old classificatory 
traditions : and there appeared to be some danger 
of British botanists separating into two camps — 
as systematists or as physiologists. On the 
Continent, however, an ameliorating influence 
sprang from the work of Warming, who combined 


under the name of ecology the records of function 
and of distribution : thus presenting to systemat- 
ists a living aspect of their study. Here at home 
Sir Joseph Hooker was the Colossus who had a 
foot down in both camps. It was, in fact, a forecast 
of ecology that he had practised in the Antarctic. 
But he was never a teacher, nor did Kew compete 
with the colleges, which had drifted off with, a 
dangerous and almost exclusive bias towards the 
‘New Botany'. 

(To he continued*) 


Progress of Food Investigation 


A S in previous years, the report of the Food 
Investigation Board for 1934* describes the 
researches carried out at the various research 
stations of the Board by the members of the food 
investigation staff and emphasises the ways in 
which laboratory results have been applied com- 
mercially. Sir Frank Smith was appointed chair- 
man of the Board, in succession to Sir Joseph 
Broodbank, who resigned ; Mr. E. Barnard was 
appointed director of food investigation and Br. 
Franklin Kidd superintendent of the Low Tem- 
perature Research Station, in succession to the 
late Sir William Hardy. That the work of the 
Board is of value to all parts of the Empire has 
been signally recognised by the contributions 
made by Bominion Governments, which amount 
to nearly £10,000 a year, and show the wide extent 
to which Imperial co-operation in this field of 
research has already grown. 

The discovery that beef can be stored in the 
chilled state for 60-70 days when the atmosphere 
contains 10 per cent of carbon dioxide has quickly 
led to the importation of considerable amounts of 
chilled beef from Australia and New Zealand ; 
during 1934, no less than 4,400 tons were imported 
in gas storage from these two Bominions, and it 
is now practicable to secure the necessary gas- 
tightness in the holds. At the same time, the 
careful preparation of the meat and the hygiene 
of the slaughterhouse floor are probably of even 
more importance than control over the conditions 
of transport. 

A number of problems, however, remain for 
solution, including the correct storage to prevent 
chafing, and the proper conditions as regards 
cooling, humidity and air circulation for the 
preservation to the fullest extent of the natural 
appearance or bloom of the meat. Loss of bloom 
is largely due to the oxidation of hsemoglobin 

Department of Scientific and Industrial Research, Report of the 
Pood Investigation Board for the year 1934. Pp. 261 -fx. {London: 
H.M. Stationery Office, 1935.) 48. net. 


to methaemoglohin ; the reaction is monomolecular 
with respect to the concentration of reduced 
hsemoglobin and roughly monomolecular with 
respect to the partial pressure of oxygen ; the 
rate is maximal at a partial pressure of about 
23 mm. of carbon dioxide. The results show that 
10 per cent of carbon dioxide in the atmosphere has 
a negligible effect, but with this concentration that 
of oxygen must be increased to more than 60 per 
cent if the production of methsemoglobin is to be 
appreciably retarded. 

Important developments have taken place during 
the year in the application of refrigeration to the 
herring industry. Experiments had shown that 
herring, although containing much more fat 
than white fish, could be brine frozen at the usual 
temperature of —S^F., and would make good 
kippers after at least five months' storage at that 
temperature. 800 tons of herrings were then frozen 
in one of the East Coast factory ships with the 
view of using them for kippering, for canning and 
for consumption fresh during the early months of 
this year (1935) when home-caught herrings are 
not normally available. 

The gas-storage of home-grown fruit has gone 
on apace. Buring 1934 the number of commercial 
gas-stores in Great Britain increased from 12 to 40, 
and the number has probably doubled in the course 
of the succeeding twelve months. It has been 
found that the winter temperatures of English 
warehouses are too low for the satisfactory ripening 
of several varieties of imported pears and plums. 
Conditioning for a brief period at a temperature of 
70® F., however, greatly improved the quality of 
South African and Australian William pears , and 
of South African Kelsey plums. The best condi- 
tions for commercial conditioning have yet to be 
ascertained, but there is little doubt that condition- 
ing will soon be considered essential for the 
successful marketing of certain varieties of im- 
ported pears and plums. 
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The use of wrappers treated with a solution of 
iodine in potassium iodide lias been found to retard 
the development of fungal rotting in grapes, 
tomatoes and oranges. Brown rot of plums and 
peaches has also been reduced by iodised wraps. 
The appearance and flavour of the fruit are not 
impaired, nor is ripening hastened. On the other 
hand, certain varieties of plums and peaches are 
adversely affected ; they fail to ripen properly or 
may even turn black. When iodine is successful, 
it is because spores and young mycelium at the 
critical stage of infection are far more susceptible 
to its action than are old mycelium and the tissues 
of the fruit ; it can thus be used in concentrations 
sufficient to retard the development of moulds 
without causing damage to the fruit. 

Further results of interest have been obtained 
from the continued study of the critical changes 
occurring in the apple at the climacteric, the most 
important of which is the identification of the 
active substance which is given off by apples at 
their climacteric change, and which itself stimu- 
lates this change in other apples. It was identified 
by absorbing it in bromine at —65° C., afterwards 
preparing a crystalline derivative identified as 
diphenylethylenediamine. The suggestion that 
the active substance is ethylene was, there- 
fore, confirmed. About 1 c.c. is apparently 
given off during the whole of an apple’s sen- 
escence. 

An accidental discovery of great practical 
interest was made in the course of gas-storage trials 


of the 1934 season ; a set of ri|>is strongly-siiielliiig, 
post-climacteric apples \?as ineliide-d in some of 
the experimental cabinets among several other 
varieties in the prc-eliiiiacteric; eondition. The 
ripe fruit caused a (‘Oiisiclera!>Ie amount cff physio- 
logical damage to tlio rest of the fruit in the form 
of spotting round the lenticels. 

Progress is recorded in the study of two common 
.diseases of stored apples, namely, scald and low 
temperature breakdown. Scald is produced by 
changes in the tissues of tlia fruit occurring weeks 
or months before the injury becomes apparent ; 
prevention by oiled paper wappers is chiefly 
efficient during these early predisposing changes. 
Scald was also almost completely prevented in 
■ Newton , Wonders stored at 3° C, by lirlef inter- 
mittent warming of the fruit at 15® C. Scald is 
probably due to an excessive aecunfiiilatioii in the 
superficial tissues of ■ the fruit of some volatile 
substance. 

Among other points in the rc^port to which 
attention may be directed is the Investigation into 
the stability of synthetic vitamin (3 (ascorbic acid) 
during canning. It was added to runner beans, 
which do not naturally contain much vitamin C, 
to spinach and to apples and ai>ple jelly ; in no 
case was the loss greater than 25 per cent during 
the canning. 

This brief summary of some of the investigations 
described in the report will give some idea of the 
range of the researches carried out by the Board, 
and their importance for the nation’s food supply. 
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Dr* Griffith Evans 

D B, GRIFFITH EVANS, whose death on 
December 7 we regret to annoimce, was a 
pioneer in the study of protozoology in connexion 
with infections, and the jffist man to associate 
trypanosomes with the production of disease. He 
was born at Tymawr, near Towyn, Merionethshire, 
on August 7, 1835, After studying medicine for a 
short time with a medical practitioner at Towyn and 
Aberdovey, he entered the Royal Veterinary College, 
London, where he qualified as M.R.C.V.S., and later 
passed into the Royal Artillery, with which regiment 
he served in Canada during the American Civil War. 
During his years of service in Montreal he registered 
in the Medical Faculty of McGill University, and 
graduated M.D,, C,M. in 1864. 

On his return to England in 1871, Evans was 
transferred to the Army Service Corps and continued 
his medical studies at King's College, London, and 
elsewhere until 1877, when he was sent to India. It 


uary 

was there that his great work on blood parasites 
was carried out. Microscopy had been Ms hobby 
since his earliest student days, and an important part 
of the equipment which accompanied Ixim to India 
was a portable microstand, the best k^nses , 'which he 
could obtain up to 1 /12th . immersion, a suitable 
condenser, etc. 

On arrival in India, Evans was appointed to. 
investigate an endemic disease which ,, for many years 
had been fatal to cavalry and artillery hors^ j , by „ 
microscopic examination of the blood, which revealed 
the specific bacillus in the blood of every , patient, 
Evans at once proved the disease to be anthrax fever. 
What surprised him most , in his, investigations was , 
. the fact that theffirst change in the blood seen under 
the microscope was a great increase in the number of 
the large white corpuscles before the bacillus could 
be seen ; moreover, when the bacilli came, they 
appeared to be closer to the white corpuscles than 
to the red. He reported his conviction that the large 
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granular: coxpuscles had an important' relationship to 
the bacilli, though he was unable to prove what that 
relationship might be. This was in 1878, six years 
before Metchnikoff discovered them to be phagocytes, 
and at a time when Evans himself did not know 
even how to fix and stain microbes in the blood for 
microscopic observation. 

In 1,880 Evans began his work on surra. He was 
requested to proceed to Dera Ismael Khan, where 
surra had been fatal to horses and camels for many 
years I and upon studying the reports which had 
already been made upon the disease he at once reached 
the opinion that it was due to a parasite of the blood 
— an opinion which had never before been formed. 
After much opposition, he gained permission to carry 
out his Investigations with a free hand, to make what 
experiments he wished upon sick and healthy animals, 
and to kill the animals at any stage of the disease. 
His first act was to examine microscopically the blood 
of a surra patient : it was swarming with parasites. 
Though Koch had not yet made his classical postu- 
lates, and though Evans did not know the nature 
of the microbes revealed to him, he immediately 
associated them with the production of the disease. 
They were the parasites which, at first called 
Trichomonaa evansi, are now known as Trypanosoma 
evanai, 

Evans at once took steps to show his newly- 
discovered microbes to Dr. Timothy Lewis, the 
discoverer of the parasite in the blood of the brown 
sewer rat — ^now called Trypanosoma lewisi. Without 
hesitation Lewis declared that the two parasites were, 
with some slight difference, morphologically alike ; 
but he emphatically denied that they were patho- 
genic, His rats were, in his opinion, healthy, and he 
did not believe that Evans’s microbes were the cause 
of surra. Nevertheless, Evans continued his in- 
vestigations eagerly, seeking to prove that a definite 
relationship existed between the variable number of 
the parasites present in the blood and the course of 
the S 3 nmLptoms. Official opinion was strongly against 
him. In fact, in Evans’s own words, the Surgeon- 
General, the Chief Sanitary Officer and all the senior 
medical officers “sat upon me heavily”, but the 
Government printed his reports, and he had the 
gratification of knowing that his statements spurred 
on a number of younger men to continue investiga- 
tions along lines which he had laid down. 

Evans returned to England in 1885, and after 
further work in Crookshank’s laboratory. King’s 
College, London, retired from the army in 1890. In 
1917 he was awarded the Mary Kingsley Medal by 
the Liverpool School of Tropical Medicine, in recogni- 
tion of his distinguished scientific work, and on that 
occasion he wrote a short autobiographical memoir, 
which was published in voL 12 of the Annals of 
Tropical Medicine and Parasitology, A year later the 
Koyal College of Veterinary Surgeons awarded him 
its John Steel Medal. 

Dr. Griffith Evans celebrated his hundredth birth- 
day in August last, when he was the recipient of a 
presentation scroll from the Royal Veterinary College 
and ':of many congratulatory messages (see Natctbe, 
August 3, p. 173 and August 17, p. 251). ' ■ 
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Dr. J/ H. ' Breasted 

Wb regret to record the , death of . Di/. J. , H. 
Breasted, the well-known Eg 5 rptologist, founder 
and director of the Oriental Institute of the , Uni* 
versity of Chicago, which took place on December 2, 
in the Medical Center Hospital, New York, at the 
age of seventy years. Dr. Breasted, who had returned 
to the United States from, Italy only a few days 
previously, was thought to be suffering from an 
attack, of the tropical malaria to which he had been 
subject for some years ; but his illness proved to be 
due to haemolytic streptococci, and terminated fatally. 

James Henry Breasted was born on, August 27, 
1865, and was educated at the Chicago Theological 
Seminary and the University of Berlin. At the latter, 
he devoted himself particularly to Egyptological 
studies ; and, indeed, the abiding influence of the 
Berlin school of thought was apparent throughout 
his work. In 1894, he became assistant in Egyptology 
in the University of Chicago, and in 1901 was made 
director of the Haskell Oriental Museum. Among 
other university appointments, he occupied the pro- 
fessorial chair in Egyptology from 1905 until 1933. 
His more important activities outside the University 
included a mission to the museums of Europe in 1900 
to prepare documents for the Imperial Egyptian 
Dictionary for a commission of the Royal Academies of 
Germany, and the direction in the field of the expedi- 
tion of the University of Chicago to Nubia in 1905-7. 

By the close of the first decade of the present 
century, Breasted’s international reputation as an 
Egyptologist and an ancient historian stood high, 
owing in no small measure to his attractive, and at 
the same time scholarly, “History of Ancient Egypt’®^ 
(1905), and his excerpts from original documents ofi 
the Egyptian historical records, of which he had 
published five volumes. His strength, however, as^ 
was proved by his later activities, was even greater in 
the organisation of research than in his quality as 
a research worker. ^ His interests had ■ transcended 
the bounds of Egyptology and at a comparatively 
early stage of his career he had begun to formulate 
plans for a scheme of research into the origins and 
growth of civilisation on a grand scale, the theatre 
for its operation — the ancient East— being deter- 
mined by the fact that here the lengthy span and 
the continuity of man’s existence as a member of 
organised society could be investigated on archaeo- 
logical sites with a wealth of detail that was impossible 
in any other part of the world. 

These plans did not attain fruition until after the 
Great War. As the result of an expedition of 
reconnaissance through the Near East in 1919-20, 
Breasted mapped out a plan of campaign for research 
in the field which covered all the main historical, 
geographical and chronological strategic points in 
E)g 3 q)t and Western Asia, extending from the time of 
palaeolithic man in the Nile Valley and Mesopotamia 
down to the days of the Persian Empire. ' As a 
necessary complement, and accompaniment was an 
institute for the interpretation of results ' and further 
research at headquarters' in Chicago, which so far 
as library and laboratory'work were concerned 'was 
to be duplicated on a reduced scale at headquarters 
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in the field. Thajiks to the generous assistance of 
Mr. J. D. Rockefeller, Jr., who aoeompaiiied Breasted 
on a tour of the chief pivotal sites of his scheme, 
it became possible to put the plan into operation; 
and it took material form as the Oriental Institute, 
which, as Breasted stated, at the time of the formal 
dedication of its own building in December 1931, in 
addition to its activities in Chicago, had no less than 
eleven expeditions at work in the field at one time. 
The placing of these expeditions in reference to the 
respective phases of historical and cultural research 
which Breasted anticipated that each would elucidate, 
showed a masterly grasp of the essential movements 
of ancient history, a quality conspicuous in what 
are perhaps his best known works ‘‘The Development 
of Religion and Thought in Ancient Egypt” (1912) 
and “A Survey of an Ancient World”, “Ancient Times: 
a Survey of the Early World” (1916), and “The 
Dawn of Conscience” (1933). 


News an 

The Ultimate Value of Science 

l3sr a recent address on “Ultimate Values of Science” 
before the Commonwealth Club of San Francisco, Dr. 

J. C. Merriam, president of the Carnegie Institution 
of Washington, discussed the question whether, by 
reason of science or research, the world has been 
made a better place in which to live, or life has 
become more worth while. Referring first to the way 
in which better use is being made through science of 
natural resources, Dr. Merriam pointed out that 
though we have still a long way to go in learning to 
control the living world, the way has been marked 
out, and mankind may be expected to follow it. More- 
over, organisation of society has made possible the 
transmission of knowledge from one generation to 
another, and science in particular has made possible 
the recording and continuous development of know- 
ledge ill a way which no one generation could achieve 
alone. The whole capacity for constructive work has 
been increased, and science is gradually giving us a 
new outlook over the universe, with ampler oppor- 
tunity for appreciation of life and a new attitude 
towards its problems. The scientific point of view 
and the humanistic point of view require adjustment, 
if the full value of science, art, philosophy and 
religion is to be secured for mankind. 

Dn. MERBiiUvi urged that science, by reducing the 
uncertainties of life, increasing the assurance of 
progress and broadening the possibilities of achieve- 
ment, has increased the opportunity for constructive 
living and thus favoured the development of the 
individual. He insisted that the problem of leisure 
should be considered primarily in terms of oppor- 
tunity, and that it is essential to guard against a 
narrow vision in facing this and other problems of 
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We regret to aimorinet* the fullowirii/ ihidhs: 

Prof. J. S. -Mackeiwic, f?irif*ritus prfift^>^sur of logic 
and philosophy in tlio rnivorsity of 8oiifch 

Wales and Monmouthshire*, Cardiff, cm i loiiombor 6, 

aged seventy -five years. 

■Prof. Charle‘s Richei, profe.'^sfir of pli\’.<!u!fjgy in' 
the Faculty of Medicine, Ijuver.sity cif Paris, on 
December 4, aged olghty-flvr^ years. 

Sir. Alfred Sharp<% K.iCM.Ch, CJi.. Ibmierly 
governor of Nyasalaiid, who was well known as a 
traveller and big-game Inintor, auihur of '•‘The, 
Backbone of Africa” (1921), o!i Becemb.u' PC aged' 

eighty-two years. 

Lieutenant-Colonel E, \W Wliite, C.li.E., cancritiis 
professor of psychologif'al iiiocllcino in King's Col- 
lege, London, on November 28, aged ♦*ight>"-foiir 

years. 
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citizenship. The dircndi facing of the insiios, tlie 
honest use of all the k.iiow!odg<» gainiMi, is tlio surest 
way to recovery, and tlio wide w'^iteptaimo of an 
attitude of mind ill list ratet! by iJio pattern of scientific 
thought with its persistent searcli for facts upon 
which to base judgment and its broad vision over the 
world of things and events is an urgent nB&d, T.he 
building of a better world depends upon the quality 
of intelligence used and upon clarity of vision, as 
much as upon thorough investigation and correlation 
of the facts. 

Romanticism and the Modern World 

At the Royal Institution on Dtvoiribor (>, Mr. F. L. 
Lucas, fellow and librarian of King’s Collagn, Cam- 
bridge, delivered a dis<*ourBt^ on tills .subject. 
Romanticism, he said, may perhaps bo emailed the 
literature of intoxication and droain. Frond has 
pictured the human ego as living a harassed life, 
between the conflicting claims of the instinctive, 
animal ‘id*, the ‘super-ego’ or souse of social obliga- 
tion, and the ‘reality -principle’ or sense of fact. 
Eighteenth-century classicism shows above all a too 
tyrannical control, by the two last., of the dreams 
and impulses that rise from the less conscious depths 
of personality. The Romantic revival was. a revolt 
of dreamers against those twin sleepless' dragons-—, 
■‘good sense’ ,and ‘good taste’. Though the Romantic 
Empire declined and fell, at . its heart rom.ains an 
eternal city. Romance is not dead. The . science of 
the niaeteenth century seem-ed to expo! her with a 
brandished test-tube; the 'science of .the twentieth 
re-opens the door to her with a bow. . .Yet this .should ' 
not be exaggerated. The recently, expressed view 
that poetry is independent of truth, a mere alcohol 
to stimulate ‘emotional attitudes’, is in its turn 
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a mystical excess. The worid about us grows, it 
is true, more and more a dance of phantom formulae 
on the points of dial -needles — the very stuff of 
dreams. Yet there are dreams and dreams. Some 
cohere and work ; others do not. Incoherence was 
the weakness in the romanticism of Shelley or Victor 
Hugo ; it is the romanticism of Homer or Hardy 
that is more enduring. Though dreaming, they 
imposed order and consistency even on their fantasies. 
Classicism, realism, romanticism, are all extremes — 
the three points of a triangle within which lies 
inscribed the magic circle where walk the greatest 
masters. 

Parliamentary Science Committee 

At the annual meeting of the Parliamentary 
Science Committee held at the House of Commons 
under the presidency of Sir Arnold Wilson on 
December 5, the following officers were elected: 
Preside^it, The Right Hon. the Earl of Dudley ; 
Chairman, Sir Arnold Wilson, M.P. ; Vice-Chairman, 
Prof. B. W. Holman ; Deputy-Chairman, Mr. Alan 
E. L. Chorlton, M.P. j Hon, Secretary and Treasurer, 
Mr. H. W'. J. Stone. The honorary secretary’s annual 
report discloses that representative scientihc and 
technical institutions continue to affiliate to the 
Committee. During the 1934-35 session, questions 
were asked in Parliament concerning agricultural 
and horticultural research, interchangeability of 
water supplies, the International Locust Conference, 
milk pasteurisation, aeronautical engines (output), 
the gas grid scheme, the possibility of constructing 
earthquake-proof buildings in India, the research 
powers of the agricultural marketing boards, tech- 
nical education and grants for industrial and agri- 
cultural research. Members of the Committee took 
an active part in the debates on the Herring Industry 
Bill and the Metropolitan Water Board General 
Powers Bill. Looking to the future, the Committee 
contemplates consideration in the near future 
among other things of such widely diverse subjects 
as the endowment of research, the finance of industrial 
research, income tax exemption on industrial 
research, patent legislation reform and the remission 
of death duties on bequests for research. The Com- 
mittee compiles from Hansard and other sources a 
monthly summary of all scientific and technical 
matters considered in Parliament. The third volume 
of “Science in Parliament” has just been completed, 
and issued with a cross-reference index. Owing to 
the coming demolition of the Adelphi, the Committee 
is moving to Granville House, Arundel Street, Strand, 
W.C.2, on Januaiy 1. . 

The Imperial Cancer Research Fund 
At a meeting of the General Committee of the 
Imperial Cancer Research Fund held on December 4, 
the Duke of Bedford presiding, the thirty -third annual 
report of the Fund, dated 1934-35, was presented. 
A tribute was paid to Dr. J. A. Murray, who retired 
on October 1 after holding the directorship of the 
Fund since 1915, and who iS' succeeded by Dr, W,. E. 
Gye. Dr. Gye in his report surveyed the scientific 


activities of the Fimd sine© its inception, and referred 
to the work now in progress. The bearing of the 
researches upon tar cancers of mammals, and of the 
malignant sarcoma of fowls, the virus of which is a 
filterable one, on problems of human cancer was 
discussed, and Prof. J. McIntosh’s experiments upon 
tar cancers of the fowl were summarised. The last- 
named tumours can at first be transmitted only by 
transplantation of a portion of the growth, but after 
transmission by this method for a few generations, 
it appears possible to transmit them by means of 
cell-free filtrates, that is, the virus becomes a filter- 
able one comparable to that of the fowl sarcoma. 
The honorary treasurer, Sir H. J. Waring, reported 
that the Fund had a surplus of £7,568 for the year, 
and that legacies, donations and subscriptions all 
showed an increase over 1934. At the same time, 
the work is expanding, and expenses are likely to 
increase in the future, and he, therefore, made an 
appeal for additional contributions to the Fund. 
Dr. Gye, in summarising the present position of 
cancer research, said : “So far from there being any 
justification for pessimism, laboratory workers can all 
feel hopeful that the rapid progress now being made 
will lead to the solution of the primary problems of 
cancer”. 

Minerals and their Utilisation 

Sm Thomas Holland, principal and vice-chan- 
cellor of the University of Edinburgh, propounded 
some very pertinent questions in proposing the toast 
of the profession of chemistry at the Ramsay 
Chemical Dinner held in Glasgow on December 6. 
Sir Thomas said that some of the problems which 
have been baffling geologists for a long time are really 
problems for the chemist. In the early days, geo- 
logists were content with a knowledge of the principal 
constituents of minerals, and based their classifica- 
tions on these. But it has become evident that, in 
some cases, it is the smaller constituents of a mineral 
which are the most important. With civilisation has 
grown the desire for the use of metals, and this 
desire has increased and will continue to increase 
until the supply of metals has been exhausted. What 
the geologist is most interested in and what he wants 
the help of the chemist to solve are, therefore, the 
laws which control natural deposits. These reactions 
of Nature have gone on for countless ages of time, 
and have produced local concentrations of minerals. 
We produce annually about 50,000 tons of nickel 
and 1,500,000 tons of copper, and yet the crust of 
the earth contains about twice as much nickel as 
copper. Our production of lead is about the same as 
that of copper, and the available supplies of lead are 
only one fifth of those of copper and therefore one 
tenth of those of nickel. Zinc, of which we produce 
more than 100,000 tons a year, is only half as abundant 
as copper, and we use three times as much tin as 
nickel, though the supplies of nickel are 50-100 times 
those of tin. There is surely something wrong in 
this relationship. The different habits of rocks in 
showing that varying tendency towards rearrange- 
ment of their constituents open up problems in 
physical chemistry which are still largely obscure. 

ji 
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Physics in Industry in the United States 

The Advisoiy Council on Applied Physics of the 
American Institute of Physics met at the University 
Club, Pittsburgh, Pa., on November 16. This was 
the inaugural meeting of this Council, the purpose 
of which is to stimulate the application of physics 
by recommending suitable actions and policies to the 
Institute and the founder societies. Dr. Paul D. 
Foote, executive vice-president of the Gulf Research 
and Development Corporation, presided during the 
morning session and Dr. Lyman J, Briggs, director of 
the Bureau of Standards, during the afternoon. A 
discussion was held on the university education and 
training of men whose careers are to lie in industrial 
research. This discussion was opened with reports by 
Dr. Saul Dushman (presented by Dr. A. W. Hull) 
of the General Electric Co. and Prof. George H. 
Harrison of the Massachusetts Institute of Technology. 
Further discussion was devoted to the services which 
are rendered by the founder societies and the Institute 
to physicists employed in industrial laboratories. 
Reports on this topic were presented by .Dr. L. 0. 
Grondahl, director of research, Union Switch and 
Signal Co., and Prof. John T. Tate, of the University 
of Minnesota. In this connexion, the Council passed 
a resolution encouraging the formation by such 
physicists of a division on applied physios of the 
Physical Society. It is strongly felt that, while the 
Optical Society, the Acoustical Society and the 
Society of Rheology furnish splendid facilities for 
meetings and publications in their fields, other general 
applications of physics are neglected. The opinion 
of the Council is opposed to the formation of new 
specialised societies, since only through close integra- 
tion with the Physical Society can the community 
of interest and interchange of ideas between the 
general applications and the basic fundamentals of 
physics be conserved. 

South Indian Bron^ies at South Kensington 
Bkokze figures of the members of the Hindu 
Pantheon in their various manifestations are a con- 
spicuous feature in the art of southern India. Of 
these, there is a large collection in the Madinas Govern- 
ment Museum, which is perhaps not so widely known 
in detail as it deserves. The iconogi*aphic value of 
these bronzes is great : they are an important source 
of information for Hindu religious and cosmological 
conceptions ; but, as a rule, their artistic merit is 
not high. It is now announced that, by a bequest of 
the late Lord Ampthill, formerly Governor of the 
Madras Presidency, the Victoria and Albert Museum, 
South Kensington, has acquired five of these bronzes, 
which are both of high artistic merit and of interest 
for their religious significance. Of these the most 
important is a figure of Siva as the Cosmic Dancer, 
which expresses the idea that the god himself is both 
performer and audience, while the universe is his 
theatre. The figure is four-armed, and appears in a 
dancing attitude in an encircling flaming nimbus. In 
its upper hands a, re a drum and fire as the symbols of 
creation and destruction respectively, while the lower 
hands are in the conventional attitudes of protection 


and assurance. The liejiddress a <‘ro.scent 

moon, a hiimaii skull, cobras mid Howoiv. llio male 
and female principles arc by a ear-ring 

in the right oar ami a woinards cur-riiii? in i Im left oar. 
With this figure is shown one of hi^ Farvati, 

in the manifostation of (biuri, bgiw s were 

found buried near a to!ti|dc in tbo Tiiiovally District 
of the Madras Fft^sideiicy. Hioy wcrci iriado by the 
cire perdue proeciss ; an<l from tlwir stylistic allinitifM 
it is concluded that thvy belong tia.i late tcviitii or 
early eleventh century of cnir ora. Lonl Ampthiirs 
bequest, part of which hsid |>ro\iously l>ooii on loan 
in the museum, includes, in addition t.o the llv© 
bronzes, a iiinnher of other oljjwjts of grc'at interest, 
illustrative of Brahmanii*al and 'Buddhist boiiofe. , 

Vision in Optiml Instruments 
In his Thomas Young Drat ion of iltr^ I'diysical 
Society on December 6, Prof. Charles Fabry dis- 
cussed ‘‘Vision in Optica! Ii'istrumentH”, Classical 
theory gives the resoliHug poinr of an optisail instru- 
ment as detorminml by dillVacftion iihc^nonieim, but 
the result so obtained takt\s no accomit of the pro- 
perties of the eye. Coiisrspiently, it dofw not iiidicato 
exactly what will actually l>o parcaived with an 
instrument, Wliat can actually bo schus. witli such an 
instrument <!oponds considorubly on tiro briglitnasiS 
of tho object examined, mid on tlio dogroii of contrast 
between its parts and iKdiWocm tlio objoot and the 
background. In order to oxarriine these ciiieHtions, it 
is necessary to conunence with thf» proportios of the 
eye, and in jiarticular, its ability' to distinguish 
objects, not under the idea! conditions reached in 
the laboratory, but under condititias similar to those 
met with during observations, Tho effect of bright- 
ness is particularly large *. for tlio groate^st brightness 
the limit of resolution is about l\ whilst it is 250 
times as large (about 4'-’) for barely pi3rceptil:>!o bright- 
ness. Contrast also lias a wny lai*go off )ct, Witli those 
data, it becomes possible to dciormiiio what the eye* 
will really see in a given inst-ruiOt:nt, assumed to bo 
■ of perfect geometrical ctuislrycrioti, I’ho optiiniim 
size of exit-pupil can Ixi calciila-trML mu! is found to 
be 0*7 mm. for the highest illumination, hi agrooiiionfc 
with experience. For an instruniiuit witli geoniotrical 
imperfections, an offioiency can be delined cliaraetor- 
ising the qualities of tliis iiistruniiait as tauaparixi 
with those of a perfect instrument. Stray light (fog) 
is another cause of inferiority in instrurneiiis, and 
the effect of this factor was discussed by Ih*of. Fabry. 

Automatic Fire and Burglar Alarms 
A DEVICE, invented in France, which can foe -used 
' either as a fire alarm which will give automatically a 
telephone message to the fire brigade, or as a burglar 
alarm which , will ..s'ummon tho police, is described 
_ in The Times of 'Deoeniber .7.' . The apparatus is 
called a ‘signaphonefo and is already installed in about 
forty buildings in Paris. , When used as a lire alarm® 

, the device is operated either by thermostats fixed 
,■ near the ceiling, or by push buttons so that a watch- 
man has only to press the nearest button. The 
theimostats. : are operated by hot air rising to the 
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ceiling when fir© breaks out. This breaks a closed 
electric circuit, and an electrical relay at once starts 
a clockwork motor. The motor drives a small dialling 
drum, the small metal discs on which correspond to 
the letters and figures of the telephone number of 
the nearest fir© station. The station is thus called 
up and a gramophone record then comes into action 
giving, in a verbal message, the location of the fire 
and all essential details. This message is repeated 
continuously for 3| minutes. If necessary, also, it 
can be mad© to ring up a second number — ^for ex- 
ample, that of the owner of the building — and repeat 
its message. When used as a burglar alarm, the 
signaphon© is connected with an electric circuit in 
the building. In this case, a burglar who opens a 
door or window, takes down a picture or tries to 
open a safe or desk, without knowing it thereby 
summons the police, who learn from the the gramo- 
phone message what is happening. Anyone who 
desires to have both a fire and burglar alarm must 
have two signaphones mstalied. The Post Office has 
given permission for these devices to be attached to 
telephones on automatic exchanges. It has also met 
with the approval of the Metropolitan Police, to 
whom it has been demonstrated. 

Equalising Supply and Demand 

In the first number of Trends — A Monthly 
Graphical Review of Business Movements (H. White- 
head and Staff, 20 Buckingham Gate, S.W.l, 
October 1935), Mr. Harold Macmillan contributes 
an interesting article on “Equalising Supply and 
Demand’* in which he emphasises the importance 
of planning an adjustment of productive ©Sort, so 
as to ensure the production of all goods and services 
in the quantities which will enable them to exchange 
for one another at prices covering their production 
costs. The regulation of production in relation to 
demand for the products of each industry requires 
that some common policy should be pursued by all 
the units collectively, for example, in regard to 
scientific research, observance of standard wages 
and conditions, mamtenanc© of standards of quality 
or standardisation of the range of patterns. But as 
things are, a common policy must depend on volim- 
tary agreements, and in the great majority of cases 
voluntary agreements break down because, when 
they have created conditions of stability and profit- 
ability, other producers are attracted who can 
exploit the market by the old methods. Mr. Mac- 
millan therefore urges that it is necessary to give 
industry legal powers to enforce upon a recalcitrant 
minority decisions which have been approved by 
a large majority of the producers and have been 
sanctioned by Parliament. It is essential, however, 
that there should be adequate safeguards to defend 
the general public interest ' and the special interests 
of consumers and workers affected in each case. 

Despotic and Democratic Governments 

The question as to whether parliamentary demo- 
cracy can survive its present crisis and whether the 
tise of dictatorships in Italy, Germany and Russia 


does not indicate the decline of a long ©pooh of 
parliamentary government, is discussed by Mr. 
Herbert W. Stewart in an article in the Hibbert 
Journal (April, 1935). Mr. Stewart definitely rejects 
the modem scepticism, although he is far from 
denying many of the difficulties and real dangers 
involved in the parliamentary system, such as party 
intrigues, the corruption of the free but corruptible 
Press, the demagogic misuse of public institutions 
under parliamentary control. The unavoidable 
dilemma of this system seems to be that current 
affairs are run either by expert commissions, more or 
less on account of the initiative of the electorate and 
its parliamentary representatives — or by the masses 
themselves, and this involves the danger of delicate 
political matters becoming dependent on the issue of 
demagogical party activities and political bargainings. 

CoMPABiNG these dangers with those of Fascist 
States, however, Mr. Stewart concludes that Fascist 
State policy is apt to replace a comparative evil by 
a much more radical one ; for an oligarchy controlling 
the key positions of the State is worse than the 
personal power of local cliques under parliamentary 
government. Parliamentary corruption is the smaller 
evil as compared with the possible and hidden 
corruption under a despotic government. The dis- 
advantages of democratic governments should not b© 
over -stressed. In the United States, Canada and 
Great Britain, after all, the individual voter does not 
feel that the electoral victory of any one of the 
existing parties might jeopardise the ooimtry. 
Parliamentary institutions are capable of adapting 
themselves to new circumstances and of modifying 
themselves. In the long run, the masses do not wish 
to be without these means of self-expression. 

Solar Activity and Radio Transmission 

Recently, Dr. J. H. Dellinger, head of the radio 
section of the Bureau of Standards at Washington, 
suggested that a close watch should be kept to see 
whether there was a fade-out of radio transmissions 
at any time between October 21 and 25. He was led 
to make this suggestion by the discovery of severe 
fading occurring on March 20, May 12, July 6 and 
August 30, which indicate a 54-day cycle. Accord- 
ing to a report issued by Science Service, Washington, 
D.C., certain short wave-lengths were wiped out 
by eruptions of the sim for the single day October 24. 
This fade-out sheds new light on the difficult problem 
of the connexion between radio transmission, sun- 
spots and magnetic storms. Ordinary transmissions 
having wave-lengths approximately the same as 
those used in domestic broadcasting were not 
affected; but experimental radio transmission was 
completely wiped out, and the sending of commercial 
and amateur radiograms was greatly hampered. 

The Bureau of Standards describes the occurrence 
on October 24 as a wiping out of radio transmission 
above a certain frequency. It is also stated that 
there was probably some eruption in the sun much 
more sudden than the growth of a sunspot, and that 
this abruptly changed the rate at which the sun 
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sent certain waves or particles into the earth’s 
atmosphere. Previously there has been no way of 
identifying the magnetic disturbances associated with 
such eruptions. As the radio effects are easily 
identified, it is hoped to get a closer insight into the 
connexion between them and solar disturbances. In 
a later report by Prof. H. G. Gale of Mount Wilson 
Observatory, it is stated that on the morning of 
October 24 a group of dark granular flocculi 
observed on the sun’s disk. This group was observed 
frequently during the day, and at its maximum it 
was the largest object on the sun’s surface as observed 
by the hydrogen spectroheliograph. The increased 
solar activity paralleled the strange radio fade-out. 
Technical details are given in the November 15 issue 
of ih-Q Physical Review. 

Science and Vegetable Production 
Mb. F. a. Secbett lectured before the Royal 
Society of Arts on November 27, the subject of the 
discourse being “Modern Methods of Vegetable Pro- 
duction and Marketing”. Mr. Secrett, as the owner 
of IJolly Lodge Farm, Walton -on-Thames, is well 
qualified to speak on this topic (see Nature, May 25, 
p, 866). Mr. Secrett’s outlook combines the en- 
thusiasm of the amateur with business acumen 
and scientific discrimination. One of the problems 
of intensive culture is to obtain sufficient humus 
for the soil. Sewage waste and town refuse may 
possibly fill the need, but Mr. Secrett insisted 
that fresh or green manure has a denitrifying effect 
on the soil. The technique of irrigation by over- 
head sprays, and of heating the soil by hot water 
pipes laid in troughs of water below the soil, were 
described in detail, for Mr. Secrett is an authoritative 
exponent and pioneer in the application of these 
practices. Particular attention was given to methods 
of aerating the irrigation water, and of incorporating 
soluble fertilisers. The section on marketing dealt 
wdth the use of non-returnable packages, the re- 
organisation of commission sales, and the revision of 
railway rates. Much criticism of the work of market- 
ing boards was given, and Mr. Secrett show^ed, by 
reasoned argument and without caustic remark, that 
the im varied edict of bureaucratic control is often 
opposed to the best interests of a dynamic and 
changeable industry such as vegetable growing. 

Mount Everest Expedition 

In preparation for the new Mount Everest expedi- 
tion of 1936, a reconnaissance party was at work last 
year. At the Royal Geographical Society on December 
2, Mr. E. E. Shipton gave an account of this ex- 
pedition. The main objects were to investigate snow 
conditions at high altitudes and decide on the best 
season for the attempt on the summit, to examine 
the possibility of alternative routes either by the 
north-west ridge from the head of the Central 
Rongbuk glacier ‘or by the unknown Western Cwm, 
and to test equipment. An exploration of the 
western approaches to Mount Everest revealed no 
possible way of approach to the summit. Moreover, 
it was found that the ice slopes of the North Col were 


in a very dangoroii.s diirirty tlirs whole of 

the mominm, iiiid alwHys liablsi to bi* swi'pt by 
avalanches the occiiiTuiifo of wldrli if wa- iiiipo&sibk 
to foratcli. Tim oxpcditiuii sciibii hitherto 

unelimlxMl peaks in the districi in iJa’ r«piir>e of its 
work. 

Housing and Overcrowding 

The : Ministry of H ctil 1 1 1 I la h n *ii t ly iski a < I oviral 
circiilai*s dealing with ilio subjcclH of lioiihing and 
overero%?diJig, all published by IL.M. ^Stationery 
Office. “Housing” (id. lud) siiiiiinaidsos tlio priiidpai 
provisions of the Hinisirig and Ihililie* Health Acts 
in relation to maiiitenaiico of tlw'ellings in a reason- 
■ably fit condition, “Housing, Kxiglaiifr’ (Statutory 
Rules and Ordoi^s 1935 No, 1115, hi, net) relates 
to the .appointmont of u cuminit-tfo, to b© called tlie 
Central Housing Advisory C’oriiinilteo, for tlu^ pnipose 
of advising the ^^Onister on fpieslioiis ndallng to over- 
crowding. “Ciroiilar .1507” deals with 1, 

Housmg Act, 1935, aiul fixes dal in for (I) the coin- 
pletioxr of inspoetirui April I, 1930, (2) Hubinissicai 
. of report— June 1, I93lh iiml (3) subniiHsioiii of pro- 
posals—AuguBt 1, 1936. “Kiiiiutory Hulos and 
Orders 1935 No. 1086” (Jd. iitd) rognlaiiom 

■ applying to polls t>f govorniiioiit oltxdors in 

connexion with the promotion of hillH by t*ouncils 
other than coimcilB of iiudropoliian bortnighs. Tho 
Central Housing Advisory Coiiimittoo iqipoiriteci by 
Sir Kingsley Wood inelwlos among oiht?r |>roininoiit 
members the names of Lonl Balfour of Burloigii, the 
Earl of Crawford and BaIoari*os and the ]5ari of 
Dudley, the Bishop of Winchester, Miss Megan 
Lloyd George, Sir Francis Fremantle, Dr. Greeaveood 
Wilson and Mr. Silkin. 

A Long Barrow in East Anglia 

, It has been supposed that no long barrows exist 
in Norfolk and Suffolk, and, Mirious thcjorios have 
been put forvrard to account for the abstmeo of the 
long-barrow culture in tlmso counties. Some have , 
supposed that it never existtKl in tlu^so annis, while 
.others have thought that th«' non-ox istcuujo of the 
burial moiuids is to be accountcMl for by their romoval 
through ploughing or other agricmltiiral operations. 
It now seems that the latter is the more iiicely 
explanation as, recently, Mr. J. E. Sanity ^ of The 
Hedges, West Runton, near C‘romor, and ids friend 
Mr. A. Q. Watso,n, of Holt, liavo discovered, in west 
Norfolk, what has every appearance of b6i.ng a long 
barrow, surrounded by a ditch. This is a noteworthy 
find and the discoverers hope to be able to excavate 
the site in the near future. 

Science in the Public Press 

We are glad to direct attention to a series of eight 
: articles on scientific problems of .particular human 
interest now being, contributed.,, to, .the Evenifig 
Standard by competent, authorities on the subjects 
with which they deal. The first article, by Prof. H. 
Levy, in the issue of December 9, presents a philo- 
sophic picture of the universe. Succeeding articles 
in the series are “What is Death?”, Prof. J. B. S. 
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Haldane; “Is There an After-life V\ the Bishop of 
Birmingham ; “Can We Create Life r\ Prof. F. 0. 
Bonnan ; “Is There Life on the Planets V\ Dr. H. 
Spencer Jones ; “Why Do I Dream Prof, Cyril 
Burt ; “Can We Harness the Atom Prof. E. JST. 
da C. Andrade; and “What Is My Conscience?”, 
Prof. J, C. Fliigel. 

New Research Laboratory of the 

On December 10, Lord Rutherford opened the new 
L.M.S. Railway research laboratory at Derby in the 
presence of many well-known scientific workers and 
industrialists. Before the special train left St. Pancras, 
Pat Rutherford, grandson of Lord Rutherford, had 
the honour of naming the new Crewe-built engine of 
the special train. Sir Josiali Stamp first introduced 
him to the leading guests and then lifted him on to 
the running-plate of the engine. A purple cloth 
covered the name-plate. Pat pulled the cord to 
unveil the plate and called out, “I name this engine 
‘Lord Rutherford of Nelson’ ”. We propose to print 
an account of the speeches made at the opening of 
the new laboratory at Derby in our next issue. 

The 2 oo~inch Disk for the Mount Wilson Observatory 

Accobdingj to the New York correspondent of 
The Times, the second two hundred inch pyrex glass 
disk wdiich has been made at the Corning Works 
for the California Institute of Teeimology has been 
accepted as satisfactory by the scientific repre- 
sentatives of that institution. The disk has been 
annealing for twelve months, and it is expected that 
the process of grinding and figuring, which will take 
place at Pasadena, Cal., will occupy five years. There 
are said to be some flaws on the surface of the disk : 
these were caused through the floods of this summer, 
which shut off the heating apparatus for forty-eight 
hours, but they will be removed during the grinding 
process. Astronomers and others on the east of the 
Atlantic who have followed the not uneventful 
history of the manufacture of the mirror for the two 
hundred inch telescope with great interest, will be 
glad to hear that the present disk is satisfactory, 
and will wish their American colleagues a little luck, 
of which perhaps they have not yet had their share, 
in their delicate and long-continued operations on 
this large disk. 

Announcements 

The honorary membership of the Royal Asiatic 
Society has been conferred upon Prof. Wilhelm 
Geiger, of the University of Munich, in recognition 
of his eminent services to Indian and Iranian 
philology. 

The following appointments have recently been 
made by the Secretary of State for the Colonies : 
Mr. J. C. Cater, to be assistant conservator of forests, 
Trinidad ; Mr. H. E. C. Lewys-Lloyd, stock inspector, 
Tanganyika, to be assistant live stock officer, Uganda. 

Dr. Wilbur A. Sawyer has been appointed 
director of the Division of International Health of 
the Rockefeller Institute, New York. 


The fourth International Congress of Cytology 
will be held in Copenhagen in 1936. The exact date 
has not yet been fixed, but the Congress will probably 
take place in August. Further information can be 
obtained from the General Secretary, Nassaustrasse 
17, Berlin-Wilmersdorf. 

The Iron and Steel Institute is offering a number 
of grants from the research fund founded by Mr. 
Andrew Carnegie in aid of metallurgical research. 
Candidates for grants must be less : than thirty-five 
years of age. Applications should be mad© before 
January 10 to the Secretary, Iron and Steel Institute, 
28 Victoria Street, London, S.W.L 

The first International Congress of Criminal 
Anthropology and Psychiatry will be held in Rome 
next April, when the following subjects will be 
discussed : etiology, diagnosis and prognosis of 
criminality in minors ; prophylaxis of crime in 
relation to jDenal laws ; fundamental conception of 
criminal biology; and prophylaxis of crime and 
criminal anthropology. Visits will be paid to the 
various Italian institutions for the prevention of 
criminality and re-education of delinquents in Rome, 
Naples, Orvieto and elsewhere. Further information 
can be obtained from the general secretary, Prof. 
B. di Tuliio, via Giulia 52, Rome. 

A PRACTICAL brochure entitled “Instructions for 
Collectors : No. 4 — ^Insects”, published by the 
British Museum (Natural . History), has recently 
appeared in its eighth edition. It gives instructions, 
intended chiefly for persons travelling abroad, as 
regards the best methods for collecting insects and 
the essential apparatus. It is obtainable from the 
Museum or through booksellers, price 3d. (postage M). 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A part-time lecturer in practical mathematics in 
East Ham Technical College — The Secretary for 
Education, Town Hall, East Ham, E.6 (Dee. 17). 

A scientific officer at the Building Research 
Station, Garston — ^The Establishment Officer, Depart- 
ment of Scientific and Industrial Research, 16 Old 
Queen Street, Westminster, S.W.l (Dec. 19). 

An assistant instructor in dairying to the Wilts 
County Council — The Clerk of the Council, County 
Offices, Trowbridge (Dee. 19). 

Pharmacist-inspectors to the Pharmaceutical 
Society of Great Britain — ^Th© Secretary of the 
Society, 17 Bloomsbury Square, W.C.l (Jan. T). 

A professor of mathematical physics in the Indian 
Institute of Science, Bangalore — The Director (Jan. 
15). 

A professor of physiology in the University of 
Queensland — ^The Secretary, Universities Bureau, 88a 
Gower Street, W.C.l (Jan. 25). 

An assistant lecturer in mathematical physics , in 
University College, Hull — -The Registrar. 

An assistant lecturer in chemistry in the Hudders- 
field Technical College— The Director of Education, 
Education Offices, Peel Street, Huddersfield. 
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Chemical Detection of Artificial Transmutation of 
Elements 

It has been our aim for years to prove the result of 
transmutation experiments by chemical analysis, and 
in a brief report^ wo have described our failure to find 
chemical evidence for the production of hydrogen or 
neon by bombardment with a-rays. In the mean- 
time, many new ways of artificial transmutation have 
been found, and the discovery of artificial radio- 
elements has enabled Curie and Joliot^ to use the 
methods of radio -chemistry, that is, the combination 
of radioactive measurement with chemical operations, 
for the investigation of the chemical character of 
products of artificial transmutation. This line of 
work has been extended by Fermi and his collabora- 
tors and by many others. The quantity of newly 
formed matter has in general been much too small 
for any attempt at a purely chemical detection ; the 
claim® of having separated and spectroscopically 
observed helium of atomic weight 3, made from 
lieavy hydrogen, has been disproved by later work*. 

At present, for various experimental reasons, the 
best choice for the chemical detection of an artificially- 
produced element seemed to be helium originating 
from boron according to the reaction® 

-f -f 

In a closed copper vessel we bombarded the methyl 
ester of boron with neutrons. These were produced 
near the centre of the spherical vessel by the decay 
of radon, mixed with beryllium, and were slowed 
down by the hydrogen atoms of the ester and of the 
water surrounding the metal flask. In a first experi- 
ment, by the decay of 450 mC. of radon, sufficient 
helium was produced for a spectroscopic observation. 
During a second experiment, lasting seven weeks, 
we procured enough radon to allow 2,200 mC. of it 
to decay in our apparatus. This time we were able 
not only to observe spectroscopically the helium 
produced but also to measure it ; we found, to an 
accuracy of about 20 per cent, 1*3 x 10"’ c.c. helium. 
A blank test run afterwards for nine weeks under 
exactly the same conditions, but without radon- 
beryllium tubes, showed not the slightest sign of 
helium production. 

The copper vessel was a sphere of only 7*5 cm. 
radius ,• it is unlikely that more than half of the 
neutrons formed in the beryllium tubes were caught 
by the boron inside the vessel, A new experiment, 
making us© of a larger flask, is in progress ; but it 
can already be concluded from our preliminary 
figures (as on© helium atom, according to the above 
equation, needs for its production one neutron) that 
a miliiourie of radon, mixed with beryllium, produces 
more than 3,000 neutrons a second®. 

In this experiment — ^for the first time, so far as 
we are aware — axi artificially produced element has 
been separated, spectroscopically observed, and 


measured. We presume that the old alchemistical 
. goal can be achieved to-day in other cases also. 

We wish , to express our sincere thanks to Prof. 
F. L. Hopwood, director of the Radium Department, 
St. Bartholomew’s Hospital, London, to Prof. S. Russ, 
director of the . Radium Department, Middlesex 
Hospital, London, and to Prof. Stefan Meyer, diroetor 
of the Institute for Radium Research in Vicjima, for 
kindly supplying the radon-beryllium tubes ; and also 
to Dr..E. Gliickauf for assistance in the expf3riments, 

F. A. Faneth. 

H , Lolket, 

Imperial College of Science 
and Technology, 

London, S.W.7. 

Nov. 28. . 
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•The ordinarily assumed yield of neutrons under these conditions 
is 1,000 neutrons per sec. (See, for example, B. Fermi and collaborators, 
Proc. Rou. Soc., A, 148, 483; 1934.) According to E. JaeckePs observa- 
tions (Z. Phus., 91, 493 ; 1934) the value 10,000 neutrons per sec. 
is more likely. 


Absorption of Residual Neutrons 

Amaldi, D’Agostino, Fermi, Pontecorvo, Rasetti 
■and Segr© have discovered that certain elamoiits 
strongly absorb neutrons which have hoen slowtHl 
down by paraifin waxL They rofiort, for ex- 
ample, that thin sheets, of cadrniuoi or iiidiiiin of 
0-013 gm./em.^ and 0-3 gm./cm,® thickness re- 
spectively cut down the intensity of a beam, , of slow 
neutrons to half its value and find for iodine a half- 
value thickness of 4 gm./cm.®. 

Thick sheets of a strongly absorbing ©lemont, 
such as cadmium, will, however, still transmit an' 
appreciable fraction of the incident lieterogoneous 
.beam,' and in these circumstances it appeared to be 
of interest to investigate the absorption of such 
residual neutrons in some elements. 

In on© set of experiments, I filtered slow neutrons 
by a sheet of cadmium, 1 ,-6 mm, (1-4 gm./cm.®) thick, 
and determined the absorption of the residual 
neutrons in several , elements, using radioactivity in- 
duced in mdium (54 min. period) as an indicator of the, 
neutron intensity. The residual neutrons from the 
thick cadmium filter are .scarcely absorbed by cad,-, 
mium itself — a 0*5 mm. thick cadmium absorber, 
will absorb perhaps less than 10, per cent of the. 
residual neutrons. , Yet I find .that these residual 
neutrons are strongly absorbed by soma elements — 
for example, a thin indium absorber of less than 
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0-3 gm,/omJ (0*4 mm.) tliieknoss absoiBs moixvtlm 
two thirds of tho ..intensity. 

Cadmium absorbs the bulk of tlio imfiitered beam 
imicli more strongly than indium, but as we see, it is 
transpai‘ent for some component of the unfiltered 
beam which in its turn is strongly absorbed by indium. 
This fact is in contradiction to the current con- 
clusions^ drawn from the theory of radiative capture, 

Fermi aL, Bethe, Perrin and Eisasser attempted 
to explain the observed large absorbing cross-sections 
of elements such as cadmium wdthout assuming long- 
range forces of the nucleus. They have assumed that 
the range of these forces is small compared with tho 
’wave-length X of the slow neutron and that the 
neutron is captured in a deejj energy level of tlio 
nucleus, the excess energy of several million volts 
being carried away by an emitted photon. They 
have demonstrated that large effective absorbing 
cross-sections result if resonance occurs, and it can 
be shown that the degree of this resonance will not 
change apprecieibly with tho neutron energ5?' between 
thermal energies and some 10,000 electron volts. 
Consequently, if an element lias an absorbing cross- 
section larger than another element for one particular 
neutron energy, it should not have a smaller absorb- 
ing cross-section for any other energy within this 
energy range. 

The^ present observation on indium contradicts 
this conclusion. It cannot be argued in defence of 
the theory that tlie observed effect might be due to 
neutrons of energies higher than some 10,000 volts, 
since the observed very large absorbing cross-section 
of the indium atom for the residvial neutrons would 
then have to exceed X^/rr — the limit set by the theory. 

In our experiments, use was made of the fact 
that slow neutrons wall diffuse through a paraffin 
wax tube in much the same way as a gas will diffuse 
through a tube, if the mean free path in the gas is 
large compared witli the diameter of the tube. The 
neutrons were led from a radon-beryllium source of 
about 200 mC. through a paraffin wax tube of 13 cm, 
inner diameter and 20-40 cm. in length to filter, 
absorber and indicator sheets and passed only once 
through those sheets. 

Control experiments show' that the observed 
absorption is not due to reflection (back scattering) 
from the indium absorber. Reversal of the position 
of cadmium filter and indium absorber produces no 
change in the transmitted intensity, and this fact 
indicates that the observed highly absorbable residual 
neutrons are not produced in our cadmium filter but 
form part of the unfiltered beam. We are thus led 
to the conclusion that we have to deal in these 
experiments with types of absorption spectra for 
which the present form of the theory camiot account. 

There were earlier observations^, especially those 
reported some time ago by Moon and Tillman, 
w^hich did not seem to fit in with the theory. Tillman 
and Moon showed that the absorption of slow neutrons 
in an element appears to be different if different 
elements are used as indicators, and that it often 
appears to bo comparatively high, if the same element 
is used as absorber and indicator. 

In the present experiments, the residual neutrons 
from cadmium show such selective absorption effects 
with some combinations of indium, >silver and iodine, 
and show them much more markedly than the un- 
filtered beam. Moreover, some elements show, if one 
and the same element is used as absorber and in- 
dicator, a larger absorption for the residual neutrons 
than for the unflltered neutrons ; for example, less 


than 1 gm./cm.2 of iodine absorbs more than half 
of the residual neutrons if iodine is used as indicator. 
It would therefore seem that some elements have 
fairly sharp regions of strong absorption in an energy 
region for which cadmium is transparent. 

It would b© interesting to know the energy values 
which correspond to these absorbing regions. An 
attempt is now* being made to determine them by 
studying the absorption in boron and lithium of the 
‘highly absorbable’ components of the residual beam. 

The observed strong absorption of residual neutrons 
makes it possible to construct efficient slits or vslmtters 
for the purpose of stopping out a well defined beam. 

Leo - SziLAB'D., . 

Clarendon Laboratory. 

Oxford. 

• Nov. 19. 

fP/w. ifoi/. A, 149, 522 ; 

- Artsimovitch, T. Koiirtsehatov, Miecowskil and Paiibin, OJl., 
m 2159; 1935. Bjerge and WV^stcott, F roe. Roy, Soc., A, 150, 
709; 1935. Amaldi, D’Agostino, Fenni, Ponteeorvo and Segi*^, Ric. 
ScL, (vi), 1, iVo. 11-12. Moon and Tillman, Nitore, 185, 904 ; 
1935. Tillman and Moon, Mature, 136, CO, July 13, 1935. Eitienotir 
ami Yost, Phys. Rev., 48, 383 ; 1935. 


The Slowing Down of Neutrons by Collisions with 
Protons 

Fermi and others^ showed that neutrons, passing 
through substances containing hydrogen, loose their 
energy by collisions with protons. It is of interest 
to discuss this process of slowing dowai somewhat 
further. So long as tho energy of the neutron is 
higlier than the energy with which the protons are 
bound in the molecules of the substance through 
which the neutrons pass, it seems evident that the 
latter give, on tlie average, half their energy to tlio 
proton at every collision. But when the neutrons are 
slowed down below this binding energy, they must 
excite rotation and oscillation of the hydrogen atom 
in the molecule in order to lose energy. 

It is not certain whether the cross-section of 
protons for neutrons is a uniform function of the 
velocity of the neutrons, or if it shows discontinuities 
for energies comparable wuth the molecular bindings, 
in the latter case, it is possible that two substances, 
containing hydrogen held by different linkages, 
would show differences in slowing down the neutrons. 
We have carried out some experiments which indicate 
the existence of such differences. 

Spheres with different radii (5-15 cm.) were altern- 
ately filled with water (0*11 gm. H/cm.®), ethyl 
alcolxol (0 • 10 gm. H/cm.^), benzene (0 *067 gm. H/cin.® ) 
and a liquid paraffin (0*14 gm. H/cm.^). In the centre 
of the sphere a neutron source (radon -h beryllium) 
w- as placed. The activation of a silver plate, whieli 
w*as fixed on the surface of the spheres and exposed 
for five minutes to irradiation, served as a measure 
of the intensity of slow neutrons. 

Fig. 1 shows the number of slow neutrons per unit of 
the solid angle plotted against rd, where r is the 
radius of the sphere and d the quantity of hydrogen 
contained by 1 cm.® of the liquid in question. The 
general aspect of these curves is already known. For 
small radii a rapid increase of the intensity witb 
increasing radius is observed, due to the slowing; 
down of neutrons by collisions with protons. After 
a certain point, an increase of the radius causes a 
reduction of the intensity. This clearly shows that, 
not all neutrons which pass the surface of a sphere- 
are reaching the next bigger sphere. The vanishing, 
of slow neutrons must bo ascribed to absorption.. 
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Tile af^sorptioa of slow aexitrons by paraffin and 
otiu^r substances containing liydrogen has betm 
studied in detail by Bjerge and Westcott^, who found 
t hat the number of slow neutrons is reduced to a half 
after diffusion through 1*6 cm. of water. By a dif- 
ferent method wo obtained the value of 2 *5 em. for 
paraffin in a preliminary experiment. A source of 
neutrons was placed in the centre of a paraffin wax 
cub(^ of 14 cm. side. Five plates of paraffin wax, each 
1 cm. thick, and finally a small silver plate were 
placed ui)on this cube. A screen of cadmium was 
intoiposed between the paraffin plates at different 
distances from the silvw plate. The activity of the 
silver, obtained for equal times of irradiation, in- 
creased when tlie distance between the silver and the 
cadmium was increased. A curve was obtained 
which showed that influence of the absorption of the 
cadmium decreased to a half when the distance 
between the silver plate and the absorber w'as 
iiieroased bv 2*5 cm. 



Eia. 1. 

Fig. 1 shows that the maximum values of intensitv 
difforont for different liquids ; these difference's 
Kiiumot be ascribed to the quantities of hvdroaen 
contaimid by the liquids alone. Also, it is not possd)lo 
to explain these results by absorption of slow neutrons 
by oxygen or carbon nuclei. A neutron has, for the 
.same mimbor of collisions with protons, pa.sscd twice 
the nurnbor^ of carbon atoms in benzene as in tlio 
iquid paraffin, and we see that the maximum value 
tor the latter is much lower than for benzene, whore 
the maximum seems to bo just reached with the 
biggest .sphere. . 

The differencos in the influence of the four liquid.s 

im ’ iT of slow neutrons, cannot 

b(. .teciibod to differences in the- quantities of hvdro- 
gcn. carbon or oxygen these liquids contain. Other 
diflerences between the.se liquids depend upon then- 
molecular structure. Thus different probabilities for 
the slowing down of neutrons by excitation of rotation 

mol hydrogen atoms in the different 

'll o.s may account for the discrepancies observed. 

\ Hans VON Halban, Jk. 

'' Peter Preisw^erk. 


Quantised Field. Theory a.iid the M.ass of 
the Proton 

^ The n<‘W ilR'ory of tin* eJiM'troiiiegiiiTir liedd wlii<*h 
I have pro] H)se(P stH‘ine<l to allow au iiherprdatioii 
of the spin of tix' nlrfiroii as a ival roinagmdic 
angular momentum. Prof. U*. Pauli wa.s so kind to 
direct my altontiou to tho huu that quant isation 
of the fleld ('quations dt‘tonninf‘s th«‘ total tloctro- 
magnetic angular momentum as an integral multiple 
oi'Ti; hence this interpretation is inipos.sibJo, 

My collaborator, :\lr. M. H. L. Ih'yee% has* then^- 
■fore, proposed a modili(‘ation of tin" quantised ti(d(l 
theory, in which thtn*(‘ is ascribnl to oach singnhiritv 
,a. spin, rcpresontc^d by non-cominut ing matrices of 
the Dirac typeo Pryce rmnarked that this J-issnniptioii 
may explain the existeiict^ of two diflerent kinds of 
■ cha-rged particles, electrons and ])n)tons, both with 
the spill 4 . For tiie electromagian ie angular momcai- 
turn can have the values J :r-. p. f, 2 , . _ (in units /d) 
As the .spill with the ‘ momonium s 4 mav be 
parallel or anti-])aralfel m ihr eloetn unagan*! ie 
moment, its com]>onen 1 in this direction being 

"" /h i ^ --- - h Hiere. t‘xist statt's with 

the total momentum namdy, j p, r? 4 ^ 

J ™ — T Pryc'e suggf\ste{| t’hat tie* faitm’ state 

might have a much higher fmergy than tim first one. 

Ihis conjecture ot Pi'y<’f‘ is stroiiglv eontimiiHl h\' 
an e.stimato of ilie ivktiou nfthr taiergics or masst^i 
^0 necessary formuhe have ainadv bom givim !>v 
bchrodingiT and myself in a note in Xaturk-^ TlierV 
we started from the assumption (wliich I now con- 
sider as wrong) that the spin is the eioet romagntgic 
momentum; then tlu^ ]>rincipal part of tin* 
of the electron would iioi be (|e(Urostati<* hut ehTdin- 
ma^tetic, and w(^ showed that this would maki^ th<‘ 
radims of the electron almut .lu tinu's largm* than is 
usually a.s.si.me(l. Xow I appl,v the .same mcthuii 
lor an estimate of the mass of the in-oton. 

■f "f tile energy of tlu- 
sa e.t T 1 1*^ "T " - eleetroniagnetic and can he 

\entional radius of the eleetroii and n (r,. -’a jiie 

Bohr magnelon (x ^ J 137 ). ‘ 

vuhif of one gels by introducing the 
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In the noii-rot:i:.it.i,ng state 
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Institut du Radiunp 
■Laboi’a toire Ciale , 

, Paris. 

Hov. 5. ■ 


1 We >^c>-nUfwa, (v) 2, 1 ; 1934. (v^i) 1 

T. Bjerge and 0. H. Wostcott, Pr\ Pou, Soc„ A, 150, 709 • I 935 ’ 


18,770 

8 

agreement witli the exiieriinental ^■alue 

iriagneton -j. for ealeiilatiug the 
energy doo,s not imply the assumption that the ^Hl 

fo^rTWn— i eonu-adfet tS 

St \ moment 

just a Bohr magneton of the oppo.site direction 
a,nd the resultant ought to be zeroMf t c ^omp^Z^ 

? a «tu-prising Sthdo 

1 .S a non-compensatmg part of thi- ordi-r n d 000 as 
the experiments show. ' ' ’ ■ ^ ’ 

ne2thJ‘nr4t^4 positron (or a 

of the samrS^tfm Bifferent .states 

one to'thA othni. 7’ transitions from 

one to the other, for example, a transformation of a 


NATURE 


953 


December 14 , 1935 

proton into a positron under emission of light quanta 
of the order of magnitude Mc^ 2,000 mc^ or 1,000 
millions of electron volts, as are actually found in 
cosmic rays. 

Max Bornt. 

Indian Institute of Science, 

Bangalore. 

M. Born, Faturb, 132, 282 ; 1933. Pmc. Roy, Soe., A. 143, 410 ; 

M. Born and L. Iiifeld, Proc. Roy. Soc,, A, 144, 425 ; 1934. A, 147, 
522; 1934. A, 150, 141 ; 1935.. . ' 

^ Bryce’s paper lias not appeared yet. As we are now widely 
separated, he in America, I in India, I publish this conflmiatiou of 
his idea without asking his consent. 

2 M. Born and B. Schrodinger, Nature, 136, 342 ; 1935. 


Frequency of Collision of Electrons in the Ionosphere 

Messrs. Farmer and Batcliffe^ criticise my results 
on this subject 2 on the ground that I have neglected 
the effect of a possible variation of the E layer 
attenuation during the three-quarters of an hour or 
so in which the observations were taken. Such a 
variation of E layer attenuation would involve a 
spurious contribution to the slope of the log p, P' 
curve, which would invalidate the calculation of the 
collision frequency. But where the reflection co- 
etlicient p decreases to a minimum and rises again 
(as in all cases observed), there are two bi'anches to 
the log p, P' curve, one corresponding to p decreasing 
and the other to p increasing, and the effect of a 
continuous variation of E layer attenuation would be 
to increase the slope of one branch and decrease that 
of the other by the same amount. The effect of the 
variation of E layer attenuation is therefore auto- 
matically eliminated in taking the mean of the slopes 
of the two branches. 

In actual results obtained where both branches are 
clearly defined, there is no significant difference 
between the slopes of the two branches (so far as the 
accuracy of the observation allows) so that the effect 
of the variation of E layer attenuation is certainly 
small. 

Prof. Appleton’s criticisms^ are more fundamental, 
for he considers the formula from which the collision 
frequency is derived to be unjustified. My formula 


log p = 


— is contrasted with the more accurate 
2c 


formula log p = -^r — (P'—P), and Prof. Appleton 

considers that the neglect of P may introduce con- 
siderable error, especially when P is of the same 
order of magnitude as Ph 

It should be noted, however, that in the application 
to the determination of by my method, I am not 
so much concerned with the total reflection co- 
efficient or equivalent path P\ as with the changes 
S log p and SP' occasioned by alterations in the 
layer as the maximum critical frequency ap- 
proaches the frequency v of transmission. As 
approaches v, P' rapidly increases, if not to an 
incite value at least to a very large value, while P 
tends to a definite limit.' It follows that in the limit, 
as the critical frequency is approached, SP' tends to 
a large value compared with SP, and the relation 


aiog,p== 


— Vc 
2c 


^P' is accurately satisfied for the 


ordinary ray, while S log p = 


■ 


BP' 


for the extra - 


2 c 1--T/2 

ordinary ray. Thus the slope of the log p, P^ curve 
gives Vc, quite accurately. . 


In order to test the accuracy of this relation, some 
examples have been worked out in which no ap- 
proximation is mad© other than that involved in the 

assumption that a == — is small. The attenuation and 
Ptcv , 

group time derived from the real and imaginary parts 
of the refractive index were integrated bj?- quad- 
ratures, and the relation between log p and P' was 
determined. The distributions of electronic con- 
centrations in the layer considered were those which 
start from zero, reach a maximum at a height 
and then decrease. A t 5 q>ieal example is shown in 

Fig. 1, in which log p/ — — ^ is plotted against--' 

I X 2^0 

In accoi'dance with relation (1) the curve should, for 
large values of P', tend to a straight line the slope of 
which is unity for the ordinary ray and 1/(1 --t/2) for 
the extraordinary ray. 



0 2 4* 6 8 lO 

FIG. 1. 

This is actually the case for the curve, which is 
calculated for the extraordinary ray with t 2 = 0-1. 
The slop© of the curve is constant for values of 
P'l2zo>4: and agrees with 1/(1 —t/2) — 1 • 187 withini 
the errors of the graphical representation. 

This general theoretical reasoning, backed by 
numerical examples, demonstrates clearly that the 
method given is quite accurate for the purpose of 
determining the collision frequency. 

T. L. Eckersley. 

Research Department, 

Marconi’s Wireless Telegraph Co. Ltd,, 

Chelmsford. 

' Nature, 135, 585 ; 1935. 

2 Nature, 135, 435 ; 1935. 

Nature,. 135, 618 ; 1935, 


Muitiplanar Cyclohexane Rings 

The claim of Dr. Qudrat-i-Khuda^ to the isolation 
of the four stereoisomeric forms of l-carboxy-4- 
methyic 2 /cZohexane-l-acetic acid required by the 
Sasehe-Mohr h;^q)othesis which it has not been 
possible to substantiate in this laboratory^ led us 
to search for further possible examples of this 
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phenomenon in reactions involving the methylct^c^o- 
hexanones. Attention was directed, therefore, to the 
condensation of the eyanhydrins of methyl c^/cZo- 
hexanones with arylamines, by an extension of the 
method used by Waither and Hubner in the case of 
the simple cycZohexanone®. 

If, for example, 4-methylcycZohexanone were to 
react with potassium cyanide and aniline in the 
stabilised strainloss forms, the production of four 
isomeric 1 -cyano- 1 -anilino-4-methylc2/cZohexanes 

NcHa.CH/ \NHPh 

would be anticipated. This reaction was actually 
studied by Betts and Plant some years ago, from 
quite another point of view^. Fractional cr^^stallisa- 
tion of the condensation product led, however, to 
the isolation of a more easily fusible isomer in addition 
to the l-cyano-l-anilino4-methylcycZohexane de- 
scribed by these authors. 

The condensation of 4 -methyic 2 /cZohexanone with 
p-bromoaniline, o-, and p-toluidines, and the 
a- and jB-naphthylamines led, with the exception of 
the case of o-toluidine, to the formation of pairs of 
isomeric cyanoarylaminomethylci/cZohexanes. 3- 
Methylca/cZohexanone behaved similarly towards 
aniline and gave rise to two isomeric forms of 
1 -cyano- l-anilino-3-methylc2/cZohexane, but with o- 
and p-toluidines and with the naphthylamines, the 
presence of only one individual could be detected. 
The cyanhydrin of 2-methylc2/cZohexanon0 also gave 
rise to pairs of isomerides on condensation with amline 
and with ^-naphthylamine. In the reactions with 
0-, m- and p-toluidines, and with a-naphthylamine, 
however, only one product was isolated. 

In all the three methylcycZohexanones, therefore, 
the formation of two, but of never more than two, 
isomeric cyanoarylaminomethylct/cZohexanes was ob- 
served in certain cases. A full report of these 
experiments will be published elsewhere. 

R. D. Desai, 

R. F. Huotee. 

Department of Chemistry, 

The Muslim University, 

Aligarh, India. 

Nature, 13S, 301 ; August 24, 1935. 

® Nature, 136, 608 ; October 12, 1935. 

“ J. prakt. Chem., 93, 124 ; 1916. 

« J. Chem. Soc., 2073 ; 1928. 


Breeding in Captivity of the South American 
Lung.fish 

In view of the advantages of the South American 
lung-fish, Lepidosiren paradoxa, as a laboratory 
animal on account of the large size of its cells and 
of its vitality, the first record, so far as I am aware, 
of a sLiccGssful attempt to breed the fish is of general 
interest. 

At the suggestion of Professor Graham Kerr, 
■a double tank was installed in this Department 
in 1929, having a wooden lining fitted to float in a 
large outer Uiik of galvanised non. The latter, 
erected over gas burners, serves as a water-jacket 
by means of which the temperature of the water 
in the inner wooden tank is maintained at 20^^ C 
The inner tank, 9 ft. X 2 ft. 9 in. x 4 ft. 3 in., con- 
tains water to the depth of 1 ft. 8 in., and in addition 
about 30 cwt. of mud which was collected from a 
nearby loch. The mud is piled on an inclined plane 


diminishmg, in depth from 2 ft, 0 in. to 1 ft. It 
forms a narrow platform abo\o th<‘. wnft^r-lovoi on 
which an extensive growth of «!o\’rlopoci 

in the last eight months, and tlm water-siirfacr itstlf 
supports a carpet of Saloinhi. I’fie tonipnraluro of 
the mud increast3S with dt‘pth, roarliiug a irmxinium 
of 26® C. at the bottom of iha tank. 

An adult, female Ltpklosirm has livtnl in this tank 
for the past six years. Until the spring of this year, 
she had as partner a male speeinieii wliit*h showed 
breeding signs from time to time; for example., 
enlargement of the filainoiii.s on the posterior 
appendages, burrowing and taking down v<3getatioii 
■■ to support the burrow walls. Young, however, were 
■not forthcoming.' This male diet! and was replacirl 
in August by another adult which hatl lived in a 
separate tank in the Dej)artrnont for sc3verai years. 
Disturbance of the fish was redue(‘ii to a miiiiimim. 
Maintenance of the water-loved by moans of two largo 
sho’wer sprays permanent h' mount (?tl oviu* the tank, 
and connected to the main water suppl>' was peu*- 
mitted, and also the roguiar introduction of fooii in 
the form of sliced beef ovovy second tlay. Xo other 
disturbances were allowed and brooding must have 
begun very soon after the second iiiaio had boon 
placed in the .tanlc. On Octobia* 21-22, twenty - 
two post-larval young (that is, older than stage 3tP) 
appeared at the surface amongst tho k^tilvinia and 
were collected. 

The pH of the water is 0*6 and tho oxygen content 
at the surface 2*3 c.e. per litng diininisliing to 2d) c.c, 
per litre at tho bottom of tho tank. 

I am indebted to Mr. H. H. Browii for fclio oxygen 

esthnations. 

C, W. Pakso'NB. 

Department of Zoology, 

University, Glasgow. 

^ J. Grabam Kerr, “Normal 'Plates of the Development of Lepido- 
siren paradoxa and Protopierm anneHmis*\ Kei'bel’s “Normentefeln 
zur Entwicklungsgeschiclite der W’iibeltiere.*’, 10 ; 1909. 


The Species Problem 

May I add a few words as a contribution to tho 
species concept discussion which was toiiclHid ujmn 
in a recent article^ in Xatuke ? Tlio iikNoi species 
definition has not yet been gh“en, and probably never 
will be given, the probkm Ixlng of* tua <*umpiox a 
nature to be condensed into a singiti defiiiitiiai. 

There is, however, one as|}ect of the tlieorc.tical 
pi’oblem, wdiieh I discussed some years ago to which 
I wish to direct attention hero, as I think that 
special^ point has not boon sufficiently emphasised. 
Accepting : the evolution theory, as we do to-day, wo 
have definitely precluded the possibility of treating 
the species as- the basal unit of ta^xonom^u The unit 
rnust be the different Imes of evolution. I defined a 
Ime of evolution thus : “A taxonoiiiical-phjdogenetic 
line of evolution is a sequence of generations, the . 
individuals of .which descend from the individuals of 
the preceding generation anel within each generation 
group themselves accordhig to the law of probability 
with regard to ail essential features, and further, 
form a closed sphere of combinations, reacting 
ayitally or incompatibly with all other spheres of 
cdfeabinations with which it comes into contact”. 
The species is the momentary realisation of such a 
Ime. 

The great advantage of this view is that ail demands 
for (constancy are omitted from the species definitioii, 
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where they are, in reality, absolutely antagonistic to 
the theory of evolution. By regarding the species as 

an expression of the line of evolution, and only in 
that way, can we keep our species concept in con- 
formity with the demands of the theory of evolu- 
tion. 


The curve of variation according to which the 
values of characters group themselves may change, 
but so long as it remains one curve , we really have the 
same species, as it is the realisation of the same line 
of evolution, even if the characters have changed. 
But if two (or more) different populations of a species 
change in different ways, so that the curves of varia- 
tion are no longer congruent, two (or more) species 
arise from the old one. The line of evolution has 
divided into new ones, which manifest themselves as 
different species, none of which is identical -with the 
old one, even if one of them might show to a certain 
extent the same exterior qualities. Tor the further 
consequences of my view I may refer to the origitial 
paper ; I may add that the problem has recently 
iDeen touched upon by Hiitonen®. 

Kntjt 

c/o Bergens Museum, 

Bergen, Norway. 


^ Nattoe, 136, 574, ,Oct. 12, 1935. 

^ Bergens Museums Arbok 1931. Natv. r. Nr. 4. 

» Mem, Soc, Faun, and Flor. Fern. (1933-34), 59 ; 1935. 


^^The University of London Council for Psychical 
Investigation*^ 

In September last the “University of FLondon 
Council for Psychical Investigation*’ issued an invita- 
tion to an exhibition of fire-walking. Much attention 
was given to the subject in the daily Press, and an 
account of the demonstration was contributed by 
Mr. C. R. Darling to Nature of September 28, p. 521. 
From the reports it is not clear what ‘psychical 
investigation’ had to do with the heat-resisting 
properties of the soles (? souls) of the feet ; but what 
was more important was the iuterest apparently 
taken by the University of London in an unusual 
method of studying thermal conductivity. On 
inquiring, indeed, of the Principal, I was told that 
the ‘University of London Council for Psychical 
Investigation’ had no connexion with the University 
of London : if it had none with psychical investiga- 
tion either, that might explain the matter. Since 
then, however, the “Honorary Secretary of the 
University of London for Psychical Research” has 
given an exclusive film interview, which was adver- 
tised recently in the programme of the Gaumont- 
British Movietone News Theatre. “Psychical Re- 
search”, in spite of the Principal, has clearly come 
into its own. 

It is to be^^hoped that other learned bodies will 
follow suit : for example, The Royal (Spook) Society 
of London ; The Marine Biological Association (for 
the Study of Sea Seipents) ; The Institution of Fire 
(-walking) Engineers; The (Psychical) Research 
Defence Society. My only personal fear is that the 
Anti-Vivisectionists may seize their opportunity and 
announce themselves as A.V. -Societies. 

A. V. Hill. 

University College, , 

Gower Street, W.C.l. . 

Nov. 26. 


Kelvin^s ^As IP in Physics > 

In a letter appearing in the issue of Natures for 
November 9, headed “Kelvin and the Age of the 
Sun”, attention is very needfully directed to an 
instance of a complete misrepresentation of Kelvin’s 
attitude towards a special problem. 

A still more lamentable instance was given in a 
comparatively recent statement, by a leading worker, 
in which scorn was poured on Kelvin for his support 
of the so-called elastic -solid theory of the ether. One 
can scarcely avoid the conclusion that the worker 
had never read the “Baltimore Lectures”, which deals 
with investigations as great and mind -satisfying as 
any of the truly great investigations of the present 
day. For, on p. 9 of the “Lectures”, Kelvin says ; 

“The luminiferous ether we must imagine to be a 
substance wdiich so far as luminiferous vibrations are 
concerned moves as if it were an elastic solid. I do 
7iot say it is an elastic solid”. (I have added the 
italics.) And, on p. 17, he says : “There is no way 
in which that can be explained by the rigidity of 
an elastic solid”. 

It is greatly to be desired that the “as if” of Kelvin 
were freely interspersed throughout many of the un- 
qualified statements made regarding the conclusions 
to be drawn from the theory of relativity. An apt 
illustration of the need for this occurs in the letter, 
by Dr. Lanchester, which appears in the same issue 
of Nature. 

It cannot be said that we are without indications, 
for example, in connexion with Miller’s work on ether 
drift, that it may yet foe found necessary to return 
to, and develop, Kelvin’s methods. The necessary 
“as if” is as safe in them as it is in an uniliustrated « 
equation. Co-ordinates ignored in an equation may 
actually be the most fundamentally active. 

The idea that relativity first told us that, possibly, 
physical “things are not as they seem to be” is 
inconsistent with the history of natural philosophy. 

W. Peddie. 

University College, 

Dundee. 

Nov. 11. 


A New Technique in Cookery 

The authorities on cooking understand the effects 
of time and temperature^ better than one might foe 
led to suppose from Mr. Dufton’s comments in his 
letter 2 under the above title. 

The new technique is interesting, and has some 
obvious advantages over normal roasting, which 
demands experience, personal attention and a know- 
ledge of cuts, but the meat is really stewed in its own 
juices for a very long time. It would foe a tough 
joint indeed that resisted fifteen hours cooking at 
212° F., if evaporation was prevented. Stews can be 
delicious, and are generally made from inexpensive 
meats. 

In roasting, the centre of the joint never reaches 
212° F, ; for ‘well done’ meat the maximum recom- 
mended is 180° F. to 185° F. Hence only cuts which 
do not require prolonged hydrolysis can be roasted 
successfully. Tough meat has to bo stewed or boiled 
for some hours because more drastic hydrolysis of 
the tissues is needed to secure a tender result. To 
do this in the ordinary oven, water must be added 
on account of evaporation ; but the smaller the excess, 
the more flavoursome the meat : a large excess 
yields tasteless meat, but good broth. 
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Although fully appreciating Mr. (and Mrs.) Dufbon’s 
contribution to the economics and technique of 
stewing, we wnuld point out that : 

(1) high temperature ovens are required for other 
dishes ; 

(2) the cooking of meat and, incidentally, of other 
foods, has been studied scientifically, though not 
exhaustively;' 

(3) many people consider the appearance and 
flavour of outside cuts to be worth the trouble and 
expense of roasting. 

R. O.Hall. 

2 Gwendolen Avenue, L. Hall. 

Putnej^'S.W.lb. ■ ■ 

^ Vide “The Boston Cooking* School Cook Book”, revised edition, 
1933, p. 239 se?. 

“ NATmiis, 136, 796, November 16, 1935. 


Food and the Nation 

I WAS disappointed not to find in the article under 
this heading in Natitbe of November 18 any reference 
to the change that lias taken place during the last 
half century in the manufacture of white bread. 

In my young days, flour was produced by grinding 
wheat between millstones, whereby the skin of the 
grain (not the husk) was preserved in the flour. A 
notion having got abroad that the excellence of 
bread is in proportion to its whiteness, steel rollers 


were made to replace the inillstoncs, wiioreliy 
grain was stripped of its dusky skin, with its valuable 
vitamin contents, and the baker was enabled to 
produce a whiter loaf. ^ 

Simultaneously with this lias grown the 

manufacture of margarine, coloured and liaxauired in 
resemble butter, but with little, if any, its nutritive 
quality. It is distressing, to see children in our larg<‘ 
cities- fed chiefly on ivhite luuad anri mui'garine. 

In India, rice — the staple food of now 

milled .in the same drastic way as wheal, is in jhiropiu 
resulting in wddespread mortalit.y from be.ril:>eri. 

Stone-ground flour is still prodnced in (treat 
Britain.' My own houseliold is supplied w’itii it from 
a mill in Horsham, and tli<? broad baked from it is 
more agreeable in taste thani tlie baker s uiti’ii-wliite. 

Herbert Maxweia., 


Monreith, 

Whauphill, 

Wigtownshire. 


What Sir Herbert Maxwell sa>\s with regard to 
the loss of nutritionai value threugli Ihe \vitlt*<pread 
use of white bnml and maigarine is uu dnuhl trie* 
enough ; but omission of rererimre to tins point dors 
not affect the economic ulationship lH'lwt‘t>n food- 
production and comiimptiou, with whiefi 1 he. artielo 
was particularly concerned. 

■ Editor, K'ature. 


Points from Foregoing Letters 


Helium produced from boron by neutron bombard- 
ment has been purified, observed spectroscopically, 
and measured by Prof. F. A. Paneth and H. Loleit. 
This seems to be the first case where an artificially pro- 
duced element has been detected spectroscopically 
and measured by other than radioactive methods. 

Dr. L. Szilard states that slow neutrons filtered 
by thick sheets of a strongly absorbing element like 
cadmium are strongly absorbed by thin sheets of 
indium and some other elements, though cadmium 
itself is transparent for such residual neutrons from 
cadmium. This is in contradiction to the conclusions 
usually drawn from current theory. The residual 
neutrons from cadmium show strong selective ab- 
sorption effects, and are in some elements more 
absorbable than the ixnfiltered beam. 

Dr. Hans von Halban, Jr., and Dr. Peter Preiswerk 
have determined the degree of activation produced 
in a, silver plat© by neutrons (from a radon-beryllium 
source) slowed down by passing through various 
thielaiesses of w^ater, alcohol, benzene and liquid 
paraffin. The difference in the effects observed 
suggests that the molecular structure of those com- 
pounds may affect the amount by which the velocity 
of the neutrons is reduced. The authors believe that 
the neutrons part with some of their energy in order 
to excite rotation and oscillation of the hydrogen 
atoms in those compounds. 

A modification of Born’s theory of the electro- 
magnetic field has been suggested by M. H. L. Pryce 
to explain the existence of tw'O different kinds of 
charged particles, electrons and protons, both with 
the spin -J. Dr. Max Born calculates the mass of 
the proton by means of formulae derived from that 
theory; he arrives at the value 2,400, which is of 
the right order of magnitude. He points out that the 


theory allows for tlie trajisforroation of a |;)rotoi,i into 
a positron, with emissian of radj'ation cfiianta of one 
thousand million electron volts, s'licli as are found 
in cosmic rays. 

T. L. Eckersley maintains that, iiotwitlistaiiding 
the criticisms of Farmer and Rateliffe and of Prof. 
Appleton, his previously suggested formula for .tlie 
calculation of the frequency of collision of* electrons 
in the upper atmosphere giv'cs sudichaitly accurato 
results. 

Dr. R. D. Desai and Prof. R. F, Huuii’r sfati^ that 
they have carried out furtlifS' exp‘Tinwnts with 
methylc^c^ohexanones in ordia' to test the Sasolu'- 
Mohr hjqxothesis, according (o whicli Ibm* isomeric 
forms of certain d6r.i\'atives of those coiripouru Is should 
exist; .but so far, they have uiia{)h‘. to obtain 

more than two isomeric cyanoarvlamino de.rivatives. 

C. W. Parsons reports that a pair of South 
American lung -fishes, living in a woodiMi tank con- 
taining mud and partly filled with water, luaintaineil 
at 20° C.,. have bred after a. period of some months 
during which they .have been disturbed as little as 
possible. Twenty -two young fi.sh (just po.st -larval) 
have appeared at the surface, rcpresentiiig the brood. 
This seems to be the first record of this fish 
breeding in captivity. 

Knot Fsegri states that, in dealing with biological 
classification, it is preferable to speak of ‘dines of 
evolution” rather than species, A lino of m^olutioii 
■is a sequence of generations, the individuals of each 
generation grouping themselves according to the law 
of probability with regard to all essential features,. 
Only^by regarding the species as a momentary ex- 
pression of the.. line : of .evolution, Mr. Ifsegri states,, 
can the species concept be. kept in conformity with 
the theory of evolution. 
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Research Items 


Venesueian Archaeology 


Three new arclifeological sites in the State of 
Falcon j Coro, El Mamon and La Maravilla, in the 
important but little explored coastal area of northern 
Venezuela, have been described by Gladys Ayer 
Nomland {Ibero- Americana, 11). They are situated 
in the midst of shifting sand dunes in the fiat coastal 
^ strip at the edge of the jolain, which lies between the 
^Ndnland range of mountains and the present coast line, 
and was left by the retreat of the sea with which it 
was covered in Pleistocene times to a distance of 
twelve kilometres inland. This flat strip must have 
served as a cultural highway between central and 
eastern South America. The location of the sites, 
excepting the hill-top site of El Mamon, was deter- 
mined by the seasonal presence of dammed water in 
the gullies. The inhabitants lived by hunting and 
fishing. The absence of any signs of European con- 
tacts is strong presumptive evidence of a pre-Colum- 
bian datmg. Notwithstanding the fragmentary con- 
dition of both pottery and skeletal remains, it is 
evident that the inhabitants practised urn burial, 
presumably as a secondary interment, judging from 
the size of the mortuary vessels, which could not 
have held a corpse entire. The artefacts from the 
sites consisted of pottery, implements of black and 
green stone, and ornaments of shell, pottery and 
stone. The pottery comprises a grey -brown ware, 
painted ware and a red ware. The ornament is 
geometric. In the Venezuelan fictile art, which is of 
a high degree of excellence, the plain red and grey- 
brown ware appear to form the basic substrata from 
which the more complex painted ware was developed. 
Certain groups can be differentiated, but phylogenetic 
relations are to be traced. The site of Coro, however, 
stands apart, the red ware diverging from the orderly 
progression into the highly complex incised group 
and not in the direction of the painted ware as else- 
where. This may be due to chronological difference, 
Coro probably being the earliest and La Maravilla, 
with its rich development of painted wares, the 
latest; but this is mere conjecture. The groups 
cannot be affiliated with any other datable groups. 

Courtship of Manakins 

The manakins (not to be confounded with the 
fashionable variety !) are small passerine birds (family 
Pipridae) inhabiting the tropical and sub -tropical 
regions of America, exclusive of the Antilles. They 
show courtship behaviour which in. some species is 
complex, co-operative and well organised, and the 
existence of fundamentally similar habits among 
widely distributed and strongly differentiated mem- 
bers of the same family suggests that these are rooted 
in the origin of the family itself and are as much 
part of its evolution as is form. Frank M. Chapman 
has made a particular study of the courtship of 
Gould’s manakin (Manacws mtellinus vitellinus) on 
Barro Colorado Island {Bull. Amer. Mus. Nat. Hist", 
68, 471, Sept. 1935). About a fortnight before court- 
ship activities begin, the males commence to gather 
at an established or courting ground in the forest. 
The arrival of the breeding season is marked by the 
making of a ‘court’ from which the male removes 


all loose material, and into -which the chief object 
of its existence is now to induce a female to enter. 
The courting ground generally contains from five to 
seven courts, thirty to forty feet from each other. 
Since the males have limited vocal powers, they 
announce their presence by making snapping and 
whirring sounds with their wing-feathers. When a 
female has once entered a court, there is no further 
competition for her favours by other males. The 
courting site has no immediate connexion with the 
nesting site, for the nest is built in a forked branch 
a short distance off the ground (twenty inches to 
five feet) usually a. hundred yards or more from the 
nearest court. 

Evolution of the Human Foot 

Herbert Elftman and Jolm Manter (/. AnaL, 70, 
Part 1, Oct. 1935) state that the fundamental 
similarity in architecture of the foot of the chimpanzee 
and that of man leaves no doubt as to the evolution 
of the human foot from that of an ape. Super- 
imposed upon this structural similarity are important 
diffierences, considered in some detail, which the foot 
has undergone in evolution. The authors state that 
although the gorilla resembles man more closely than 
does the chimpanzee in the relative shortness of the 
lateral digits of the foot, it shows no indication of 
the more fundamental changes which are essential 
for the development of the human condition. “The 
fact that the human foot, adapted as it is for walking 
on the ground, bears a closer resemblance to the ape 
foot as used in arboreal than in terrestrial locomotion, 
may be regarded as another evidence of man’s 
arboreal ancestry. It would also suggest that the 
essential features of man’s foot were acquired at an 
early stage of his terrestrial existence, rather than 
after long apprenticeship on the ground.” 

Crustacea of Jehol 

Iisr the report of the first scientific expedition to 
Manchoukuo under the leadership of Shigeyasu 
Tokunaga, June-October 1933 (Sect. 5, Div. 1, 
Part 2) various Crustacea are described by Masuzo 
Ueno (Phyllopoda), Tune Sakai (Decapoda-Brachy- 
ura) and Hajime Uchida (terrestrial Isopoda and 
freshwater Amphipoda). Most of the text is in 
Japanese, but there are descriptions of species and 
bibliography in English, and all the papers are 
beautifully illustrated, some in colour. Apus numidicus 
was found in a swamp of alkaline water in the northern 
part of Jehol, It is a form typically inhabiting water 
of waim and arid regions of Africa and the south- 
western parts of Asia. The extension of its distribu- 
tion into Manchoukuo from these western regions 
is probably due to the similarity of ecological con- 
ditions in both countries. Only one crab was collected 
by the expedition, Wriocheir sinensis, the mitten crab, 
which has now become notorious from its having been 
accidentally imported from China into Germany and 
settling there. It is now difficult to eradicate. Of 
terrestrial Isopoda, only one species was found, a 
new one, PorcelUo jehoensis ; and one new species 
of Amphipod, Gammams nefc&eRSM, inhabiting a cold 
spring, 1,000 metres above sea-level. 
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Plankton Pfodiiction in the Southern Hemisphere 
The yearly cycle of events in the production of 
marine plankton has been followed for many years 
and in many places in the northern hemisphere. 
Similar observations are, however, to a large extent 
lacking from coastal waters in the southern hemi- 
sphere. It is therefore worthy of note that the 
yearly sequence has been followed in Australian 
waters off Sydney (Dakin, W. J., nnd Colefax, A., 
“The Marine Plankton of the Coastal Waters of New 
South Wales (1)”, Proc. Lmn. Soc, N. S. Wales, 58, 
Parts 3-4, 186-222; 1935). Collections made at 
fortnightly intervals throughout the year showed that 
in its main essentials the seasonal cycle is similar 
to that known for northern waters. The phyto- 
plankton production shows two peaks, one in early 
spring and a smaller one in late summer. The spring 
outburst is not so markedly great as in northern 
seas ; but it is of interest to find that the similarity 
extends also partially to the sequence of species, in' 
that species follow those of Chmtocer os. 

The zooplankton appears also to show two maxima, 
occurring respectively just after the two phyto- 
plankton maxima. Tables are given for all the 
plankton catches, the organisms being identified to 
species so far as possible. This work forms a valuable 
foundation for further research on the plankton of 
Australian waters. 

Primitive Colour-Pattern of Insect Wings 

Mb. Hemming Lemche, of the Zoological Labora- 
tory of the Royal Veterinary and Agricultural College, 
Copenliagen, discusses this subject in a recent paper 
{Vidensh. Medd.fra Dansh naturh. Foren., 99, 45-64 ; 
1935), His chief contention is that there exists in 
insect wings a primary colour -pattern, which can be 
traced back to an archaic pattern common to all 
insect groups. This archaic pattern comprises a 
number of cross -bands (most probably seven) 
separated by hyaline interspaces. He further points 
out that these archaic cross -bands traverse the wing 
in such a way that the bifurcations of the veins lie at 
the inner edge of the bands. It follows from this 
contention that the primary vein-forks cannot have 
been scattered irregularly over the wing, but have 
been located in cross-luxes represented by the inner 
edges of the bands. The theory, it is claimed, is 
supported by evidence afforded by the most primitive 
fossil insects. Traces of the primitive banding are 
also retained among generalised Lepidoptera, in 
Mecoptera and in Acridiidse among living forms. 
The present paper, it is stated, will be followed by 
more detailed studies which will form the subject 
of a later contribution. 

Leaf and 5cale Types in Pinus 

Within this single genus, indeed upon a single 
tree, are found four distinct types of branch system, 
long shoot, dwarf shoot, staminate cone axis and 
o\uilate cone axis, and the generally accepted theories 
of this last cone would add yet another, the axis of 
the seed scales. Upon these varying bx'anch systems 
are found no less than eleven types of foliar structures 
which include some leaf tyqxos, many scale types and 
the sporophylls. A most instructive analysis of these 
different foliar and branch types, of their develop- 
ment and structure and of their homologies, has been 
prepared by Dr. C, C. Doak (Illinois Biol. Mon., 
13, No. 3, August 1935). Evidence for reduction of 


leaf number both in of I fie .hliorl -IiooIh 

and in tlio numbor of leiueh or ettiy If'dojir iu 

the soodlings thus omorgiw voiy vAmvmvhvd} , 
the influonco of the closely knit Mirroiiiifliug bud 
scales upon the shape and growth ef the iic^i i.deiuat ic 
basal regions of the noodles growiiiff wit bin is \'iTy 
clearly brought out. Alike in its extetisiv e and cli*urf\ 
recorded obsox'vations upon sorao thiily-li\». sprcicrt 
of pines and in its oxtonsivo and critical survey of 
the ..relevant literature, this monograph \uli have 
permanent value as a contribution to sonu' of the 
most intriguing problems of s'hoot mor|;>lKiI«iuy. 

Asparagus Cultivation 

A SHOET note by ]\rr. A. N. Rawes (J. Idn/. //orb 
Soc., Oct. 1935) gives some very iistfiii hiftuinatiuri 
about the cropping of Asparagus. Se\*enil st'ri«‘s trf 
beds containing all male plants wonr compared with 
beds planted with fomaio crowns. Tlir^ result sliowed 
that in every case the male plants yielded about 
60 per cent more saleable stems tliaii the 
The series covered a variety of planting iiietJuals and 
differing cultivation, but the superiority of flu* inaies 
was obvious ;in every case. Wry (liffereiici^ in 

the relative grades of producr^ was, however, dianon- 
■ strable betw^oen the two sexes, d1ie paper reports a 
continuation of previous experinamts iimdo at the 
Wisley gardens, with conlirmali<m of the earlier 
results, and also disetisses the na‘rils of closi' ami 
wide planting. 

Antarctic Moraines 

In his presidential address to tlie Australian and 
New Zealand Association for the Ad\*aiiei‘inent of 
Science, 1935, now reprinted in pamphlet form, Sir 
Douglas Mawson gave a lengthy reniciw of the 
imveiling of Antarctica, and discussed sc\'eral of the 
problems which that continent prescaits. He stressed 
the evidence of the former mueix more extensive 
glaciation and noted particularly tin?, recoiit recogni- 
tion of teiminal moraines on the sea floor often fifty 
to one hundred miles beyond the real coast line. These 
moraines are frequently hundreds of feet in height. 
Off Adelie Land the height of thr^ chitT off-shore 
moraine is about throe thousand fiMxt. It is the 
occurrence of these subraaririo banks that has much 
to do with the iee-obstructioii that pre\^eiitH access 
to certain coasts of Antarctica. Hugo ietd')t‘rgH become 
grounded in 600-1,000 ft. of water and hold up fioating 
pack, and thus coastal waters are blockaded . It is 
noticeable that where the sea floor is down-faultcxi, 
as on the west of the Ross Sea or tho oast of the 
Weddell Sea, deep water prevents those moraines 
acting as barriers to moving ice. Such shores are, 
relatively accessible. It is only the action of periodic 
.super-tides as described by O. Potttu‘seii that moves 
the more securely anchored ice obstructions , 

Earthquakes and Rainfall 

Mb. J. F. Brennan, Government meteorologist in 
, Jamaica, has recently mad© an iiiterostiiig com- 
parison between., the. mean : monthly froqimncy of 
earthquakes , and, the mean . monthly reiiifail in 
Jamaica (i5ar^/L Notes, Fast. Sect. Seis. Soc. America, 
.7, .25-26; 1935). During the years 1908-34, 480 
earthquakes were recorded. The curve representing 
me mean monthly frecpiency sliows two maxima, in 
February (60 earthquakes) and July (46), both months 
of minimum rainfall, and Wo minima in May (25) and 


iiuppj, 
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October (31), moatlis of maximum rainfall . The 
author suggests that the greater frequency of earth- 
quakes during the dry seasons may be due to the 
withdrawal of water from underground water-courses, 
which may thus facilitate the fall of large masses 
of rock. 


Irrigation Research 


The Punjab Irrigation Research Institute has 
issued two further reports of its work. In “Protection 
' below Khanki Weir” (2, No. 8, Nov. 1934), Mr. J. P. 
Gunn gives an account of the experiments made, 
by means of models, to determine an effective and 
simple method of preventing scour at the recon- 
festraoted portions of the Khanki Weir, which is built 
^ fci^a nd foundation. The' arrangement adopted 
and inOTpp^ated in the new works consisted of three 
rows of ‘arrows’ pointing upstream, followed by 
several rows of control blocks, as it had been found 
that this gave a low velocity of flow at the bottom 
without local turbulence and had the effect also of 
raising the level at which maximum velocity occurred 
sufficiently near the surface of the water to stabilise 
the scour. The results in practice are so far reported 
as satisfactory, but a complete investigation could 
not be made until the fall of the river. In the second 
of these reports, entitled “Influence of an Upstream 
Sheet Pile on the Uplift Pressure on a Floor” (2, No. 9, 
Jan. 1935), Dr. N. K. Bose, mathematical officer, 
and H. L. Uppal, assistant research officer, present 
the results of one of a series of experiments directed 
towards ascertaining the influence of different 
arrangements of sheet pilmg on the distribution of 
floor pressure. The work has involved extensive 
observation and mathematical analysis of the data 
obtained, and from it two general conclusions are 
drawn : namely, that, length for length, a long sheet 
pile is less effective than a short one, and that the 
longer the sheet pile the less effective is the floor. 
As the investigation proceeds, it is hoped to be able 
to determine data for safe and economical dimensions 
under varying working heads. 


Solar Radiation and Weather Studies 


‘constant’ for the period 1920*“34. A number of 
periodicities ranging from 7 months to 68 months 
were revealed by a variant of the poriodogram 
method of analysis, and these suggested the existence 
of a well-marked 2 3 -year period. For tracing the 
connexion between these and weather, use has been 
made of long meteorological records collected together 
in an earlier Smithsonian Publication— “World 
Weather Records”. Considerable success is claimed 
in this, and practical application of the results was 
made in long-period forecasts for 1934, 1935 and 1936 ; 
it is stated that these were fairly well verified for 
temperature and precipitation in 1934. 


Vibration of an Incomplete Circular Ring 


Finding that Lamb’s method of , treatment is 
applicable only to relatively small arcs of rings, Mr. 
T. Ikebe has investigated, by means of a mathe- 
matical analysis, the frequency and form of vibration of 
a ring having a very small air gap ( ‘ ‘On the Vibration of 
an Incomplete Circular Ring”, Sci.Fap, hist.Fhys. and 
Chem. Ees.y Tokyo, 27, No. 589). His investigation is 
based on equations given by Prescott in “Applied 
Elasticity”, and proceeds by the application of Eitz’s 
method and of an integral equation to determine 
values of the frequency of a ring of negligible cross- 
sectional dimensions. Comparison of these results 
with those obtained experimentally reveals marked 
discrepancies, which are considered to be due to the 
effect of rotational energy in the test ring, the radial 
thickness of which cannot be regarded as negligible. 
A further investigation, giving effect to the influence 
of rotational energy, yields more comparable results j 
but as the experiments were carried out on a magnet- 
ised ring and in a magnetic field, some doubt is 
expressed as to the effective value of Y oung’s 
modulus and as to the condition of free oscillation. 


A Method of Improving the Radio Beacon 


In “Solar Radiation and Weather Studies” by C. G. 
Abbot {Smithsonian Miscellaneous Collections, 94, 
No. 10) an account is given of an investigation begun 
by Dr. S. P. Langley, formerly secretaiy of the 
Smithsonian Institution, into the dependence of 
weather on variations in the radiation emitted by 
the sim. While few physicists or meteorologists are 
likely to dispute the probability of a connexion 
between the two, some may doubt whether the 
problem of measuring the solar radiation, which 
involves various assumptions about the relation 
between its intensity outside the earth’s atmosphere 
and at the point where measurement is made, has 
been solved, and may regard any apparent variations 
of the intensity, after due allowance has been made 
for the varying distance between the earth and the sun, 
as mere errors of measurement and computation . Such 
doubts may perhaps be dispelled by the generally 
close resemblance found between graphs representing 
the day to day values of the solar ‘constant’ obtained 
by measurements made at places so far apart as 
Montezuma (Chile), Table Mountain (California) 
and Mount Brakkaros (South West Africa) illustrated 
in this work. The solar variations on which the 
comparisons in this discussion are mainly dependent 
are those revealed by ten-day means of the solar 


In 1929, the Air Ministry erected an improved 
rotating beacon at Orfordness, Suffolk, for direct 
navigational use in the North Sea. Mr. H. A. Thomas 
has discussed the possible errors of this method when 
the navigator uses it to find the direction of the beacon 
from the ship ( J. Inst. Elec. Eng., 77, 285). An analysis 
of the records of bearings taken on this beacon by 
ships at sea shows that within a range of 100 miles, 
about 80 per cent of the bearings obtained were 
correct within 2°, whether taken by day or by night. 
At greater distances the day observations showed 
reasonable consistency up to 250 miles, but the night 
observations gave evidence of the well-known ‘night 
effect’ errors. These effects are known to be due to 
interference at the receiver on the ship between the 
ground ray and other rays which have travelled 
through the upper atmosphere. These produce false 
bearings owing to the lack of definiteness of the 
minimum points. With the operating frequency 
288*5 kilocycles (1,040 metres) at present allocated 
to rotating beacons, it is necessary to use a large 
aerial system, and rotating this produces mechanical 
difficulties. In the system described by Mr. Thomas, 
there are two pairs of spaced aerials supplied by 
two power amplifiers. These amplifiers, automatically 
controlled, provide the necessary voltage variations. 
Experiments show that a controller of this type can 
advantageously fulfil the function of an excitation 
apparatus. It is concluded that the system would be 
suitable for incorporation in a full-sized rotating radio 
beacon for marine navigational purposes. 


i 
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British Institute of ' Radiology : Annual Congress and Exhibition 


T he ninth Annual Congress and Exhibition of 
the British Institute of Radiology was held in 
the Central Hall, Westminster, on December 4-6. As 
usual, one session was devoted to the reading of 
papers on the physical and technical aspects of X-rays 
as applied to medicine. 

Dr. J. Read, of the Radium Institute, gave a 
lecture on “High Voltage X-ray Tubes in the U.S.A.”, 
in which he traced the development of continuously 
evacuated tubes for voltages up to one million volts. 
The first tube of this type, constructed by Lauritzen 
at the Kellog Laboratory, Pasadena, in 1927, was 
successfully operated at 600 k.v. peak supplied by an 
alternating current generator comprising four trans- 
formers in series. The tube, which was self-rectifying, 
had a glass envelope some nine feet long and an 
earthed anode. A later tube of the same type has a 
central earthed discharge -chamber and a balanced 
arrangement of electrodes, one at 500 k.v. positive 
potential to earth and the other at 500 k.v. Negative 
potential to earth, so that the peak potential dit- 
ferenoe between the electrodes is 1000 k Whereas 
the earlier tube made use of the ‘cold emission’ of 
electrons, the later tube has a shielded hot filament. 
Special vacuum pumps, first of the mercury vapour 
type with iiquid-air traps and later of the oil vapour 
type, -were designed. The latest pump has a pumping 
speed of 2,000 litres per second, 

A somewhat similar X-ray tube excited by alternat- 
ing voltages up to 100 k.v, peak has been installed 
at the Soiland Institute, in this tube, the glass 
envelope is replaced by a porcelain one consisting of 
a large transfoimer bushing insulator, this permitting 
a considerably smaller over-all length. At Lincoln 
(Illinois) and at the Harper Hospital, Detroit, 
similar tubes are operated by constant voltage 
generators. Rather different types of tubes and 
generators are installed at Seattle and at Chicago. 
In these installations, the high-tension generators 
consist of two Villard generators coimected in series, 
and the tubes are built in a cascade arrangement so 
that the electrons are subjected to successive ac- 
celerations. This design reduces the cold emission of 
electrons, but requires a considerably better vacuum 
than the Lauritzen design. A further difficulty in 
operating such tubes arises from the fact that, owing 
to the long electron path (some 10 feet) the electron 
beam is deflected by magnetic fields to a serious 
extent. The effect of the earth’s field may be balanced 
out by suitably disposed magnets, but even so the 
focus is apt to wander. 

Dr. Read also described an ingenious arrangement 
devised by Sloan at the San Francisco hospital In 
tiiis outfit, the liigh-tension generator consists of an 
oscillator generating high-frequency waves of 6 metres 
wave-length, coupled as in a Tesla transformer to a 
tuned secondary. The transformer is mounted in an 
evacuated tank, and the high -potential end of the 
secondary carries the target of the X-ray tube, the 
filament being mounted in the side of the tank. The 
high-tension transformer and X-ray tube are thus 
moimtod in the same vessel, and the complete outfit 
is considerably smaller than those previously con- 
sidered. borne difficulties are experienced owing to 


mechanical vibrations of iho liigh-toiisiuii t'oil, and 
the effieieney of the giunantur is rath«‘r low, an input 
power of about 100 k.w. l>oi.ng rtM|iiijvd to givi‘ a 
reasonably powerful X-ra;\’ Ijcnin. 

Dr. L. H. Gray, of tin? Mount Vcnioii Hospital, 
gave a paper' on “The lonisatitui Method of Cdamina 
Ray Energy ^leasoroinent'h in which lio show(‘d 
theoretically that the degree of ionisation produced 
in light elements can be related to the' energy of they 
radiation, and measured by ioriisatirai in air, The f 
.possibility of measuring ganiiria ray ^‘Lvrgios by ' 
ionisation depends on two factors * {i) The energy 
required to produce an ion ni air must iiule- 
pendent of the velocity Hie ionising elt'ctrons ; 
and (2), the ratio of stopping powers of aij* and 
other materials for rwetrons rnust be indepiauient of 
the velocity of the olecirons. Keviewing the experi- . 
mental evident* , lie is of opinion that hotli these 
condition '=-u.a’e fulfllletl. lii tlie ciHe ol* heavy eloincnts, 
the Jegme of ionisation is relati\’oiy higher, due to 
one fact that the alisorption proi*ess is not. wholly one 
of scattering, hut is jiartiy photsi-electric. In ain- 
miniiim tlm ionisation is some lUptuM-ent higlnwthau 
in carbon, and in lead more than fom* tinh\s as great. 

The eighteenth JSilvauus I'hotnpson Memorial 

Lecture was given b>' Dr. (,b \\h Kaje.*, of tlie 

National Physical Lahoratiu'y, tm “.Forty Years of ! 
Radiology (1895-11^15) : A !h'*view and Some 
Reminiscences”. Obser\i‘iig that*, almost to the day, 
forty years have passed since R fait gear’s discovery of 
the radiation that bears liisnanie. Dr. Kaye rei'iewed 
in a fascinating manner the history of the subject, 
starting from the early gas X-ray tubes excited by 
induction coils, passing on to Coolidge’s invention of 
the hot cathode tube ”^(1913), Boinver’s development 
of the self-protected tube aini tlio rec'ein; advances of 
various types of shock-proof equ i jii runt . High-tension 
generators, he said, bcgimiing as induction coils and 
made by instrument makers, har'c 1 :h ‘ come more an<l 
more powerful, and modi‘rn equ!|)mcrit follows closely 
th© lines of other branches uf electrical engineering. 
Apart from ewryday ap|>aratus in use in all hospitals, 
there is a tendency, particularly in { he rnited btates, 
to experiment with much higher \’olfcages, and 
generators and tubes operating at one million volts 
have been described. In (5n‘at Britain, X-ray treat- 
ment with 400 kilovolt X-rays is bta'ng (‘ari’UMl out in 
several hospitals in Iwnidon, i^eiMls, Manchester and 
Birmingham. 

■ Reviewing the question of dosage. Dr. Ivayo stated 
that the ionisation unit of X-ray quantity, the 
rontgen, has practically rep]ae<?d the uidm* aT'i)itraiy 
standpds such as tlie pastille dose. Recent research, 
he said, appears to siiow that tlie iniitgeii will also 
serve as a unit of gamma -ray dose. Touching briefly ■ 
on radium therapy, Dr. Kaye- remarked tliat since 
1913 th© National Physical Laboratoiy has measured 
about a quarter of a pound of ividiiim, of value more 
than a million pounds, the bulk of tills radium being 
the p.roperty of the National Radium Trust. Mention 
was also mad© of the industrial and physical applica- 
tions of. X-rays in tho radiographic and fluoroscopic 
examination of objects and the study of the solid state 
of matter by crystal analysis. 
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Lightning Stroke Currents 


R ecent laboratory researches on impulsive 
rushes of electricity produced by high-voltage 
discharges of condensers have proved of great value 
by leading to improvements in the methods used in 
protecting buildings and overhead wires from 
damage by lightning strokes. The discharge in the 
laboratory is very similar to the lightning stroke in 
Nature, The sound produced, although the arc is 
only a few feet long, is uncomfortable and often 
painful to the ear. Anyone taken unawares by a 
laboratory discharge occurring a few feet away might 
be seriously affected by the blinding light and the 
deafening noise produced. 

In a paper read at the Pacific Coast Convention of 
the American Institute of Electrical Engineers, 
Seattle, Mr. P. L. Bellaschi gives definite and interest- 
ing information about lightning strokes. Statistics 
prove that most of them are single discharges. The 
number of multiple discharge strokes is about 20 per 
cent, and the number of oscillations is very seldom 
greater than four. Field observations show that 
multiple discharges sometimes strike the ground at 
appreciable distances apart. Hundreds of cases are 
known where bronze conductors, used in telephone 
circuits, which are about 2 square millimetres in cross- 
section have been fused by lightning. A ease has 
been reported where lightning has vaporised a 
3*34 sq. mm. copper conductor. Several thousands 
of wood poles used for telegraphs and protected by 21 
sq. mm. steel wires connected to the earth have been 
kept under observation for several years. None of 


the wires was found fused and none of the poles was 
damaged, although previously to being protected 
they were often found shattered. 

Assuming that an ordinary lightning stroke fuses 
a 2 sq. mm. bronze conductor, and that it consists 
of a single discharge, then on the basis of a duration 
of 40 microseconds, the maximum value of thci 
current produced by the stroke would be of the order 
of 100,000 amperes. On the basis of a 100 millionths 
of a second duration, the current would be of the 
order of 65,000 amperes. The data available show" 
that currents as high as 200,000 amperes would be^ 
very rare. 

Photographs are shown of copper tubes that have 
been crushed inwards by lightning discharges. In 
one case a hollow copper rod 1 *47 cm. inside diameter 
and 6*675 mm. thick was crushed by lightning. 
From the incipient fusion shown in several places,, 
the rod was obviously raised to a high temperature. 
The crushing force was calculated to be 400 lb. per 
sq. inch of tube surface. An oscillatory discharge 
would considerably increase this crushing force. 

Lightning strokes to guy wires have blasted the 
rock, cement, etc., in which the wires were embedded. 
The shattering of poles and trees is a familiar occur- 
rence. Parts of shattered objects have been thrown 
distances of more than a hundred feet. Metal pipes, 
have been cracked and broken open by lightning. 
Experiments are quoted which show that the dia- 
meter of the lightning stroke channel generally lies, 
between one and two centimetres. 


Aluminium in Food 


S TATEMENTS appear from time to time in- 
criminating the use of aluminium cooking 
utensils as dangerous to health, the small amounts 
of the metal that are dissolved by the food being 
considered responsible for the occurrence of various 
human ailments. As often as such allegations have 
been made they have been denied, and the question 
is not yet settled. There is no doubt that the ingestion 
of relatively large amounts of aluminium produces 
toxic symptoms, but it is not so simple to prove the 
toxicity to human beings of the minute amounts 
which are non-toxic to animals. In any event, 
knowledge of the amounts of the metal likely 
to be met with in cooked foods and of the 
amounts producing symptoms in animals is a pre- 
requisite to a discussion on the subject. Such 
information is provided in a recent review by 
Monier-Williams’^ . 

Alum itself has in the past been used as the acid 
ingredient of commercial baking powder and is still 
so used in some countries : bread made with such 

* Ministry of Health. Reports on Public Health and Medical 
Subjects, No. 78 : Aluminium in Food, By Dr. G. W, Monier- Williams. 
Pp. 34. (London : H.M. Stationery Office, 1935.) 9d. net. 


a baking powder may contain as much as 0"05 per 
cent of aluminium, or 500 parts in a million. The 
amount found in foodstuffs is much less and a large 
part of that found in plants is probably adventitious 
in origin, due to contamination with soil and dust. 
Probably the amount consumed daily with food is 
of the order of 5-10 parts, or less, per million. 
In animal organs the quantities are of the order of 
1-2 parts in a million. 

The accurate determination of aluminium in food 
and biological material is a difficult matter. Monier- 
Wiliiams describes a method in which 8-hydroxy- 
quinolin© is used as a precipitating agent for 
aluminium. It has the advantage that the compound 
with aluminium contains only 5*9 per cent alumin- 
ium, so that small amounts can be determined with 
great accuracy ; the precipitate can be weighed or 
titrated with bromine. 

The amount of aluminium taken up by food during 
cooking varies greatly with its nature, especially its. 
acidity, and the conditions of cooking as well as with 
the particular utensils used : the purer the metal 
employed in the latter the more resistant is it to* 
corrosion. Probably less than 10 parts in a million 
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is usually the amount ooourring in food cooked in 
jfl.innn inn'll ITS vessels. It appears that a considerable 
proportion of the metal taken into the stomach is 
soluble* but the actual amount dissolved varies 
greatly with the circumstances. Only minute amoimts, 
however, appear to be absorbed into the body, from 
determinations of the quantity in the blood, tissues 
or urine. The presence of relatively large amounts 
of the metal in the digestive tract may interfere with 
the digestive processes, alum especially producing 
gastro -intestinal irritation and Ipss of appetite in both 
animals and man. 

Neither these experiments nor those which show 
the harmiessness of the ingestion of small amounts 
of aluminium are necessarily conclusive, since it is 
possible that there may be individuals who are 
susceptible to even such small doses of the metal as 
may be derived from aluminium utensils. Monier- 
Wiiliams concludes that there is no convincing 
evidence that these small amounts have a harmful 
effect upon the ordinary consumer, but that it is 
undesirable to admit the entry of aluminium into 
food in the relatively large amounts in which it may 
be employed as a constituent of baking powders or 
self-raising flour. 


Phytoplankton and Herrings* 


T he concentration of phytoplankton organisms at 
times in dense patches in various parts of the 
sea is a phenomenon, which was recognised by early ob- 
servers (see also Natube, Dec . 7 , p. 897) . These brown- 
ish or greenish patches in the North Sea, usually formed 
of the diatoms Bhizosolenia or the colonial flagellate 
Fkwocystis and accompanied by a slime which clogs 
the nets are well known to the fishermen, who call 
such discoloured water ‘stinking water’, ‘weedy 
water’, ‘Dutchman’s baccy juice’, etc., regarding it as 
a bad sign for the fishing. The present authors 
analyse the herring fishery of the southern North Sea 
together with the occurrence of these phytoplankton 
patches, the object of the work being “to give an 
account of our knowledge of the distribution and 
movement of any dense phytoplankton concentra- 
tions in the southern North Sea from 1921 to 1932 
(epepting years 1928 and 1929) at such times as 
might affect the herring fishing, and by examining 
the official reports and statistics of the fisheries from 
year to year to see whether or not the existence of 
these patches, either on the fishing grounds them- 
selves, or lying in the path of incoming shoals of 
fish, can be regarded as a probable cause of some 
of the fluctuations in the herring landings over this 
period.”- 

It has been found again and again that where 
large zones of phytoplankton occur the herrings 
avoid them, sometimes making extensive detours 
rather than penetrate them, and that these patches 
form definite barriers to the oncoming shoals. 

At the time of the great herring shoaling in the 
/Southern ^ North Soa, Bhizosolenia styliformis and 
PhcBocystis are thex outstanding features of the 
plankton in this area, and when the fish have been 
plentiful and. the fishing above the average, no 
instance is found of a, ^concentration of plankton 
in such a position where it might be held to have 


* Ministry of Agriculture and fisheries. Fishery Investieatioii 

ir.i- 

Pp, 73. (London t H.M. Stationery Office, 1935.) 3s. *6d. net. 
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an influence on the, fishery, wlieroas on each occasion 
when the fishery has been below the average erd 
the. decrease cannot be attributed to weatha^^ or 
economic conditions, , phytoplaj concentry. 

tions occurred. Four factors nL as possibly 

influencing the fishery— the effect of _the moon, yetu 
classes, gales and economic eoiiditioiis ; to these 
are now added the very probable and now almost 
certain factor of influence of phytoplankton. 

The authors note further that sineo the presmi ' 
paper was being prepared for press another aiituiih 
season has come round, 1933, and this brings withji ' 
such strilting evidence in favour of tho phytoplanktoi , 
hypothesis that they feel justified in regarding tkk ' 'f! 
as not only possible but et^en highly probable. 


Educational Topics and Events 

Cambeidge.— -N. G. Hentloy, of St. John’s College, 
has been appointed to the Benii W. Le\’y msearch 
studentship in biochemistry. 

At Queens’ College, Sir C. J. II. Thomas, rorinanent 
Secretarj'^ of the Ministry of Agriculture and Fislioriw, i 
has been elected into an honorary fellowship. 

Mr. C. W. Gilbert, of (Iirist’s Collogf^ has ' | 
been elected into a researcli folloyvsliip at Jesus ? 
College. j 

An’ election to the Pinsent-Darwin studentship in I 
mental pathology will be made in January 1936. 
The studentship is .of the annual value of not less , 
than £226, and is tenable for three years. The student { 
must engage in original research into any problem 
having a bearing on mental defects, diseases or ; 
disorders, but may carry on ©ducationa! or other 
work concurrently. Applications should b© sent 
before January 1, 1936, to the Secretary, Pinsent- 
Darwin Studentship, Psychological Laboratory, Cam- 
bridge. 


Elections to three Beit feUows',hip-s for scientific 
research will take place on or about July 10, 1936. 

A fellowship .is of the annual value of £240, and is / 
tenable for two years at the Inip-erial College of ; 
Science and Technology, South Kensington, London, * 
S.W.7. Candidates must be less ti.ia.ii twenty -five 
years, of age. Further information ©.an be obtained 
from the Rector of the Coliogo. 

The thirty-sixth annual meeting of the Science 
Masters’ Association will be held in the Chemistry I 
Department of the Imperial College of Science and 
Technology, South Kensington, London, S.W.7, on | 
January 1-4, under the presidency of Sir William ' 
Bragg. The .following lectures will be delivered during L 
the meeting : Sir William Bragg, “School Science 
after School” (presidential address) ; Prof. J. C. 
Philip, “Chemical ^ Fogs” ; Prof. J. W.,.,Munro, j 
“Recent Advances, in Economic Entomology” ; :Dr, 

H. J, T,^ Ellingham, “Primary Cells : their Nature 
and Action” ; Dr. John Taylor, “The Doctor as 
Detective”, There will also be a lecture-demonstration 
of biological .films by H. R. Hewer.., Among the 
discussions to be held is one on “Geometrical Optics — 
especially Si^ Conventions” and another on “School 
Certificate Biology Syllabus”. Further particulars J, 
can be obtained from the Annual Meeting Secretary^ 
The Square, Repton, Derby. 
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Science News a Century Ago 

Meeting of the '1 Geographical Society 

An ordinary meeting of this Society was held on 
Monday, December 14,. 1835, at its rooms in Regent 
Street. The president, Sir John Barrow, “aimonnced 
that the Conncil had decided that His Majesty’s 
annual premium should be awarded to Captain Back, 
on account of his recent discoveries, and particularly 
of a large river running beyond the Great Slave Lake 
a distance of 500 miles. He felt convinced that the 
south land , seen by Captain Back was the coast of 
North America, and this convinced him of the possi- 
bility of a north-western passage. He was happy 
to state that the Council had decided in Captain 
Back’s favour on no other authority than that of his 
simple and affecting narrative. So closely had he 
been within starvation that he had been compelled, 
on one occasion, to eat his own shoes ; yet notwith- 
standing the great sufferings which he had undergone, 
h© had come forward gratuitously to the assistance 
of his 600 fellow-countrymen who were now enclosed 
in the ice on the shores of Greenland with no other 
prospect before them than death. He was happy to 
announce that Captain James Ross had previously 
offered his aid to the Admiralty, which, he had every 
reason to believe, would b© accepted.” {Courier.) 

Central Agricultural Society of Great Britain and Ireland 

As the result of a largely attended meeting held 
on December 15, 1835, at the Freemasons’ Tavern, 
Great Queen Street, a society called the Central 
Agricultural Society of Great Britain and Ireland 
came into existence. At the meeting, Mr. Ormsby 
Gore, M.P., was in the chair, while the Earl of Stan- 
hope was the principal speaker. A few days later, 
on December 21, the Society published a notice in 
The Times, stating that at a meeting of the Com- 
mittee held on December 16, at 448 West Strand, 
London, it was resolved that the objects of the 
Society “b© exclusively national ; directed to no 
theoretical purposes but formed solely with a view 
to procure the co-operation of the owners and 
occupiers of land in every practicable measure which 
can afford relief to the present distressed state of 
agriculture . . . and with a view to improvement 
in every branch of practical agriculture”. 

Manufacture of Machinery in Germany , 

On December 18, 1835, The Times quoted the 
following extract from a Frankfort paper : “We 
have much cause to rejoice at the great advance 
which has been made in Prussia within these last 
few years in the manufacture of machinery. It is 
not very long ago, for almost every large machine, 
w© required help from England, and had the greater 
part from that country. Now an entire change has 
taken place in this respect, and the great establish- 
ment of . this kind in Berlin, furnishes the most com- 
plete and admirable machines at far lower prices 
than in England. These happy results w© owe to 
the zeal of Privy Councillor Beuth, who, as President 
of the Mechanics’ Institution and Director of the 
Department of the Interior, dees everything to 
favour and improve the construction of machines”. 
Beuth was born at Cleve in 1781 and died in Berlin 
in 1853. A statue of him was erected in 1861. 


Monument to Laplace 

On December 19, 1835, the Athenceum stated s 
“A monument has been raised to this great man at 
Beaumont, and placed on the sit© of the house whore 
he was born. It is a building erected for the purposes 
of a primary school, and a hall for the mayoralty. 
Two tablets of marble are inserted in the front of the 
building, on one it is recorded that the corporation 
of Beaumont had erected their edifice to the memory 
of Laplace, born at Beaumont, the 22nd of March 
1749 and died at Paris the 5th March 1827. On the 
other is inscribed ; 

‘Sous un modest© toit, ici naquit Laplace, 

Lui qui sut de Newton agrandir le compas, 

Et, s’ouvrant un sillon dans les champs de 
I’espace 

Y fit encore un nouveau pas.’ ” 


Societies and Academies 

Dublin 

Royal Dublin Society, November 26. G. F. 
Mitchell : A recent bog -flow in Co. Clare. On 
October 29, 1934, a mountain bog burst above an 
escarpment which interrupted the gentle slope of the 
hillside. The bank of well -drained peat overlooking 
the escarpment gave way, allowing the bog above 
that level to flow away violently. It is suggested 
that the heavy rainfall (more than 2 in.) in the 
vicinity in the preceding week had increased the 
weight of the bog, and caused the supporting bank 
to give way. E. J. Sheehy : The mechanical aspect 
of the nutrition of farm stock. Insufficient recognition 
of the mechanical effect of foods explains the absence 
of uniformity sometimes occurring in the results of 
different laboratories, and also the frequent conflict 
of opinion between the scientific worker and the 
practical feeder. Certain foods have, in particular 
circumstances, a nutritive value in excess of their 
net energy value. G. Cruess-Callagbcan : The 
application of the catalase test to butter. An analysis 
of the large number of results published by Knudsen 
(probably for butter made from ripened cream) yields 
a value about — 0*4 for the coefficient of correlation 
between the catalase figure and the quality of the 
butter, and about the same value for the coefficient 
for the catalase figure and the keeping property. 
Reasons are suggested for the varying coefficients, 
ranging from —> 0*191 to -f- 0*96, put forward by 
other workers. 

Paris 

Academy of Sciences/November 12 {Q.R., 201, 861— 
916). Auguste B:ehal : Scientific bibliography. 
Edgae Baticlb : The problem of distribution. Geza 
Kunetz : The conservation of the Spearman common 
factor in a linear’ substitution. Nil Glagoleef : 
Axioms of appurtenance of Euclidian geometry, 
Maecel Vassbur : Tangential invariants relating 
to the conjugated network common to two applicable 
surfaces. FsisnEBic Roger : The relation between 
the tangential and metric properties of Cartesian 
ensembles. N. Aronszajn : The metric characterisa- 
tion of Hilbert space, of vectorial spaces and of 
certain metric groups. Edouard Callandrbau ; 
The variation of the influence round a point. Pierre 
Chevenard and Xavier Wacbcb : The acceleration 
of a structural reaction in a steel by the effect of a 
mechanical constraint. Experiments on a chrom©' 
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vanadiiuin-moiybdeuuni steel. Tests on the steel 
under load at temperatures between 450° and 600° C. 
show important changes. As neither the ^neasure- 
ments of resistance, expansion or magnetisation 
showed any appreciable physiochemical modification, 
the softening observed must be due to a structural 
modification of the alloy. It is pointed out that these 
facts must be taken into account when designing 
machines required to work at a high temperature. 
Maeiijs Atjbbbt, Piebrb Clebget and Roger 
DiJCHiite : The influence the addition of various 
substances on the combustion of gas oil in injection 
motors. Study of the effect of adding ethyl nitrate 
to the gas oil in regulating the combustion and 
suppressing detonation, Henri Camichbl : The 
constants of the movement of the ^-type stars. 
L:ioN Dubar ; The internal and superficial con- 
ductivity of cuprous oxide. Cuprous oxide possesses 
a very high superficial conductivity, which is reduced 
by the adsorption of water vapour. Mlee. Suzanne 
Veil : An electrometric control of displacement 
reactions, Georges Beuhat and Loins Weil : 
The rotatory power of quartz for rays perpendicular 
to the optic axis and its dispersion between 2537 A, 
and 5780 A. In the whole of the interval of the 
spectrum studied the rotatory dispersion of quartz 
is the same for rays perpendicular and parallel to 
the axis. Jean Laval : The diffusion of X-rays 
varies in a discontinuous manner with the angle of 
diffusion. Edmond RoTHi; and Mme. A. Hee : The 
radiometric exploration of a rhyolite couUe. The 
rhyolite near Welschbruch is strongly radioactive, 
and it has been found possible to map out the volcanic 
coul4e8 by radiometric measurements. Osias Binder : 
The hydrolysis of solutions of copper sulphate. 
Victor Henri and Pierre Angenot : The relation 
between the ultra-violet absorption spectrum and 
the Raman spectrum of pyridine. The analysis of 
the ultra-violet absorption spectrum of pyridine 
vapour proves the existence in the lower level of 
the molecule of five fundamental frequencies. These 
correspond with the Raman spectra of pyridine and 
benzene. Jean Tabutbau : The application of the 
Raman effect to the study of the cis4rans isomerism 
of the methylcyclohexanols. It has been proved 
that the Raman spectra of the cis and trans isomers 
are different and the variations are greatest for 
frequencies between SOO cm,"^ and 900 cm.”^. Pierre 
Caer]^ and Henri Passedoubt : The influence of 
an element or a negative group on the relative 
mobilities of alkyl radicals in their chloroformates. 
Georges Levy : The nitration of a-ethylnaphtha- 
iene. Georges Daezens and Andre Levy : The 
preparation of 1 , naphthyl-P-propionic, 2 , naphthyl- 
and 2 , tetrahydronaphthyl-p -propionic 
acids. The synthesis of dihydrophenalone and of 
5, 6 -tetrahydrobenzo-l-indanon 0 . Andre Guille- 
MONAT : The oxidation of 3-methyl-2-pentene and 
of 2-methyl-2-pentene by means of selenious an- 
hydride. Mosheh AvnimbleCh : The Vindobonian 
in Palestine. Fernand Jacquet and Theodore 
Monod : The fossiliferous Primary of the south of 
Mauritanian Adrar. Rene SoukoES : The embryo- 
geiiy of the Resedacese. The development of the 
embryo in Reseda Luteola. Jean Regnier and Andre 
Qitevauviller : The concomitant variations of 
chronaxy and of nervous excitability under a 
pharmacodynamic influence (action on the motor 
nerve of Eana escidenta of cocaine and its substitutes). 
Mlle. Catherine Veil ; The mechanism of the colour 
change in fishes. 


Forthcoming Events 


[Meetings tnarked with an mie^rhk areitpei^i io the puUk.] 
Saturday, December 14 

North or England Institctk of ^ Mining and 
Mechanical Engineers, at 2.30.~“Prof. (L Hicklingt 
■“William Hutton’s Observatitais on (.'oiil, 1833’% 

British Psychological Society, at 3, — ■ Annual General 

Meeting. 

Prof. J. Drever : “The Status and Qiialifleations of 
■ Professional Psychologists” (Presidential Address). 

Sunday, December 15 

British Museum (Natural History), at 3 and 4.30.—. 
Miss M. R. J. Edwa.rds : “Pests”.* 

Monday, December 16 

British M.useum (Natural History), at 1 1.3^0.— Gapt. 
Guy Doliman ; “Pouched Mammals”. * 

Wednesday, December 18 

Institution op Civil Engineers, at 6.3(1. — Prof. A. H. 
Gibson : “Tidal and Hiver Models” (\%‘mon-Harcoiirt 
Lecture). 
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Intematioual Tin Research and Deveiopnn'iit <’ouuejl. Miscel- 
laneous Publications. No. 4 : Tin and its Uses. By IK .1. Maciuuiglitan. 
Pp. 16. Free. No. 5: Tin and Civilisation. By 1>. d, MacnauKhtan. 
Pp. 9. Free. Technical Publicati<ni.s. Serus A, No. 22 : improve- 
ment in the Quality of Tinplate by Superimposed Elect rodepo.sit ion of 
Tin. By A. W. Hothersail and W. N. Bradsijaw. l*p. 16. Free. 
Series A, No. 24 : The Atmospheric Corrosion and Tarnishing of Tin. 
By L. Kenworthy. Pp. 17. Free. Series A, So. 25 : Eieetro- 
deposition of Tin Alloys from Alkaline St annate Baths. By Ji. G. Monk 
and H. J. T. Ellingham, Pp. 12. Free. (London ; Intemational Tin 
Research and Development Council.) 12911 

Other Countries 

^ Journal of the Faculty of Agriculture, Hokkaido Imperial Univer- 
sity. VoL 39, Part 1 : The Isolation and some Cultural Characters of 
BaMUm cellulosm dmolmis. By Jun Hanzawa and Sadahiko Yoshi- 
mura. Pp. 48-f-l plate. (Tokyo : Maruzen Co., Ltd.) [2911 

Territory of Papua. Anthropology, Report Xo. 16 : The Blending 
of Cultures ; an Essay on the Aims of Native Education. By F, E. 
Williams. Pp.iil-f46. (Port Moresby : Goveniinent Printer.) Is. [3011 
Tide Tables for the Atlantic Coast of Canada for the Year 1036: 
including the River and Gulf of St. Lawrence, the Bay of Fuiidy, 
Northumberland and Cabot Straits, Hudson Bay, ancl Xnh)rmatioii 
on Currents; in addition Tide Tables ihr New' York and Boston, 
U.S.A. (Fortieth year of Issue.) ?]>. 06. (Htawa: Government 
Printer.) ^ jHoil 

R^ort on the Administration of the Meteorological Departm^mt of 
ttie Government of India in 1934-35. Pp. I plate. (Delhi: 

Manager of Publications.) 1212 

Comisidn de Estudio del Tunel .submarino d(* 0i>)raltar. El Tiinel 
submarino de Gibraltar: Estado actual de los traltajos. Pp. 118-1-5 
]Mates. (Madrid : Comisidn de Estudio (iel Tune! sulunanno de 
Gibraltar.) [212 

XT Society. Summaris(*<i frauslation of BiiHetm 

^1?' 20, Chemical Section : Preliminary Investigations on tlie Phos- 
phoric Acid Supply in the Soils of the Buhtini PeriuaiHuit Exiieriments. 
By Ahnied Mahmoud.^ Pp. 47. Summarised tniiislation of Bulletin 
No. 21, Chemical Section : Phosphatic Fertilisers, Comparative Trials 
on Immediate and Residual Effects. By Ahmed Mahmoud. Pp. 30. 

(Cairo : Royal Agricultural Society.) [212 

Indian Forest Records, New Series, Vol. 1, No. 5: Neiie Atteia- 

Eduard Voss. Pp. ii + 
•. Manager of Publications.) 5 amms ; M. [212 
attT A Research Institute. Research Publication, Vol. 2, 

’ A ®6tometer for Studying Size Distribution of Silt.s and Sands. 

Sannas; 7/i. Research 
Deterioration in the Canal Irrigated 
^ • Equilibrium between Ca and Na Ions 
Reactions. By Dr. B. McKenzie Taylor, Dr. Amar 
JP* IS +4' plates. Saunas; 9d. Research 
Deterioration in the Canal Irrigated 
* li'^l^i^ien betweenDegree of Alkalisa- 
Deteriorated Soils. By A. G. 
Pun and E. McKenzie Taylor. Pp. 7-f 4 plates. 
^ Irrigation Research Institute.) [212 

Trumn y^Correspondencia clentifica de Florentino Ame- 

Paleoantrppologi'a Argentina. EdlcMii Oheial 
nor Proviiicla de Buenos Aires, Dirigida 

Director 

de la Bdicidn Oficial de Obras de Florentino Ameghino.) [312 
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Scientific 

I N tke preface of his admirable volume on the 
history of seventeenth century science, Prof, 
A. Wolf pleads for a new orientation in humanistic 
studies. The need for such a re-orientation, re- 
peatedly urged in the columns of Natube, is 
becoming more evident daily. On the Continent, 
reasonable persuasion and confidence in public 
education are increasingly regarded as exploded 
liberal superstitions. Blind obedience to leaders 
vdth supposedly exceptional gifts is more in keep- 
ing with the temper of the times, and if we record 
with gratitude the fact that Britain and the 
Scandinavian countries are least swayed by it up 
to date, it is all the more important to forestall a 
danger against which we have been amply fore- 
warned. Men of science in Huxley’s generation 
urged the claims of education with an assurance 
which is rarely voiced to-day. If we ask why this 
is so, one reason is not far to seek. The old tradi- 
tion which exacted several years of classical study, 
as the price of scientific education had at least one 
advantage. -At the end of it, scientific worker and 
statesman had a common realm of discourse. In 
modern practice there is a complete dichotomy 
between an education which gives the statesman 
110 prescience of the technical forces shaping the 
society in which he lives, and one which stimulates 
in the scientific worker little interest in the social 
impact of his own activities. 

That there exists suhstantiai reason for dis- 
satisfaction with the exploits of contemporary 
statesmanship most scientific workers realise, 
and far-sighted leaders of scientific work like 
Sir Frederick Gowland Hopkins and Sir Jolm Orr 
already recognise how the work of the man of 
science must inevitably suffer if society fails to 
make use of it. Sir Josiah Stamp’s recent assault 
on the technocrats, in his Norman Lockyer Lecture' 


Humanism 

before the British Science Guild on “The Calculus 
of Plentj^”, emphasises the absence of a common 
vocabulary to make the reasons for alarm rationally 
articulate. For the economist as such, plenty 
has little meaning aside from maldng what use we do 
make of our present resources with what social 
machinery we take for granted. The plenty of the 
scientific worker is a thermodynamic reality which 
resides in the balance sheet of human effort ex- 
pended in securing available sources of power 
which could be applied to the satisfaction of our 
common mammalian requirements, if then? use 
were rationally planned. The economist takes it 
as an axiom that people choose different things 
and does not concern himself with the fact that 
they have many common needs. The man of 
science sees society as an association of individuals 
with man^^ basic requirements ; and, since people 
have no instinct to recognise minimal quantities 
of ascorbic acid in their diet, he cannot assume 
that people necessarily choose ' what is best for 
them without a science of human nature to 
enlighten their choice. 

The disruptive movements whieh have over- 
whelmed Germany and Italy have been, first and 
foremost, youth movements. Some explain this as 
a symptom of large-scale unemployment. In part 
it may he. Still, it is important to remember that, 
under existing conditions, it is nobody’s business 
to take stock of what resources for human welfare 
are made available by progressive scientific know- 
ledge. Consequently youth has some excuse 
for feeling that intelligent leadership in social 
affairs is not likely to come from present political 
parties. The existing curriculum of humanistic 
studies does little to arrest the retreat from reason 
Social history is a pageant of political controversy 
in which matters of sentiment play a larger part 
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than matters of fact, or a sequence of commercial 
enterprises solely controlled by the incentive of 
profit. What the expansion of maritime enterprise 
in the sixteenth century owed to rapid advances 
.in nautical astronomy does not enter the picture. 
That witeh-hurning ceased almost as soon as the 
discovery that air has weight scattered the 
salamanders of alchemy,. is shown to be more than 
a mere coincidence by the noteworthy experiment 
which Gassendi induced Colbert to witness. For 
purposes of history, as it is now taught, the 
general enlightenment of mankind proceeds with 
no acknowledgment of its debt to advancing 
knowledge of Nature. 

At the end of the Great War, there was an 
articulate recognition of the danger of leaving the 
administration of a great country in the hands of 
civii servants trained in the tradition which 
prompted Mr. Gladstone’s familiar query to 
Faraday. Pressure of informed opinion succeeded 
in securing a pivotal concession, when ‘Everyday 
Science’ was introduced as a compulsory subject 
in examinations for higher administrative posts of 
the Civil Service. The recent decision of the Com- 
missioners to eliminate it will have deplorable 
consequences. Of late years there has been an 
encouraging sign of progress in the teaching of 
school science with more emphasis on its humanistic 
content. Many textbooks recently published 



show that more, emphasis on the place of .i 
in the education of the average cdtizen does ; 
necessarily entail , diffuse and vague courses, of 
study conferring no knowledge wliicli caa,!)®'' 
tested by customary exaiiiiiiatioii standards', » 
Wliile the authors of such books deserve oiir ' 
gratitude, there is still ample, scope, for improT^, - 
ment, which will come, if teachers of science k "l 
the universities can be encouraged to co-operate | 
with teachers of science in the school. In par. 
ticular, there is need for mo,re extemive as opposed 
to intensive teaching of isolated branches. With 
careful planning, and an enlightened , social 
, objective, this is not incompatible with ex- 
aminable knowledge suitable for pupils of average 
intelligence. 

The existence of the Civil Service examination m 
‘Everyday Science’ acted as a catalyst. While it 
■ remained, it provided a unique opportunity for 
canahsing the need for such co-operation by 
creating a demand for science courses in the 
universities suitable to students with a humanistic 
training. A begimiing had been made under great' 
difficulties with little appreciation from those who 
had been nurtured in the older tradition. If 
scientific men do not corporately influence the 
Commission to revise its decision, they will 
have forfeited an opportunity as w^eli as a 
principle. 


The Examination of Examinations 


An Examination of Examinations : 
being a Summary of Investigations on the Com- 
parison of Marks allotted to Examination Scripts by 
Independent Examiners and Boards of Examiners, 
together with a Section on a Viva Voce Examina- 
tion. By Sir Philip Hartog and Dr. E. C. Rhodes. 
(International Institute Examinations Enquiry.) 
Pp. 81. (London ; Macmillan and Co., Ltd., 1935.) 
1 . 5 . 

the late Prof. F. Y. Edgeworth made 
^ ^ the startling discovery that twenty-eight 
experienced examiners could assign to the same 
piece of Latin prose marks varying from 45 to 
100 per cent, he raised a doubt about the efficiency 
of public examinations which must have lingered 
ever since in the minds of persons concerned in 
their administration. No one questions that the 
major public examinations of Great Britain are 
conducted with scrupulous fairness, great pains 


being taken to secure by sii„pe,rvisioii and co- 
ordination of the examiners’ xvork that the ultimate 
verdicts shall be as trustworthy as pos,sibIe. The 
precautions worked out by Mr. David Mair when 
he was director of the Civil Service examinations 
are a noteworthy example of scientific efforts 
directed to this end ; and the same thing may be 
said of the measures described by Dr, Crofts m 
his writings. Doubtless there are other authorities 
responsible for important examinations who ap- 
proach the problems of administering them , in the 
same scientific spirit ; nevertheless, the results of 
inquiries which Prof, C, W. Valentine published 
in his book on the reliability of examinations 
showed only too clearly how doubtful an instru- 
ment for achieving its purpose an apparently well- 
administered examination may be. 

The uneasiness stimulated by . Prof. Valentine’s 
book must be greatly increased by the' pamphlet 
now. written by Sir Philip Hartog and Dr. E. C. 
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Rhodes on behalf of the English Committee of the 
International Institute Examinations Enquiry. 
The committee, it should Be, understood, is a branch 
of a body enlisted under the auspices of the Inter- 
national Institute, Teachers College, Columbia 
University, and financed by the Carnegie Corpora- 
tion and the Carnegie Foundation of New York. 
The object is an inquiry into the functions, methods 
of procedure and solid value of examinations in 
the more important countries of Europe and in 
the United States. The investigation is naturally 
taking different forms in the several countries, and 
in England has been devoted mainly, as the appear- 
ance of this pamphlet suggests, to '^tbe examination 
of examinations^’ from the point of view of theh 
efficiency. The chairman of the English com- 
mittee is Sir Michael Sadler ; Sir Philip Hartog is 
the director of the technical inquiries the com- 
mittee has conducted, while Dr. Rhodes has 
served as the committee’s statistical expert. 

Several other publications have appeared or will 
appear under the authority of the Committee, but 
so far as the general public is concerned none is 
likely to excite so much interest as the present 
brief, cogent and admirably written memoir. It 
would be improper to regard it as an ‘indictment’ 
of our public examinations, if only because the 
inquiry it describes was facilitated, and indeed 
made possible, by the cordial co-operation of 
several important examination authorities, and by 
the willing collaboration of expert examiners who 
work for them. The validity of the results here set 
out depends, in short, largely upon the fact that the 
material investigated consisted entirely of scripts 
that had been written and assessed in connexion 
with some public examination of repute, and that 
the agents were experienced examiners working at 
a familiar task under conditions to which they are 
well accustomed. 

These things premised, it must be admitted that 
the results of the inquiry establish beyond a doubt 
that chance plays a seriously large part in deter- 
i mining the verdicts passed upon candidates in 
examinations in which a student’s career is very 
often determined by the kind of place he takes. 
One has always recognised the possibility that a 
question paper may or may not ‘suit’ a particular 
: candidate. But what is now brought out is the 

degree to which the mark assigned by an examiner 
to a candidate’s answers may depend not merely 
upon stable , personal characteristics for which 
allowance could conceivably be made, but also upon 
' tendencies which vary from time to time, and even 
, upon such factors as his interest in the subject- 
matter of a particular question. 

The examinations selected by the Committee for 
the purpose of the investigations were : (a) the 
‘school certificate’ examinations taken in secondary 
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schools by between 60,000 and 70,000 candidates 
every year; (b) the ‘special place’ examinations 
(taken by from 400,000 to 500,000 chiidren 
annually, and of enormous social importance), by 
means of which children between the ages of ten and 
twelve years gain admittance from primary schools 
to central or secondary schools ; (c) a college 

scholarship examination in English essay ; (d) a 
university honours examination in mathematics ; 
(e) a university honours examination in history. 

Under heading (a) the plan adopted in investi- 
gating the marking of history and Latin was to 
select in one case 15 scripts, in the other case 15 
couples of scripts, all of wiiich had received the 
same ‘middling’ mark from the school, certificate 
authorities concerned. In each ease the scripts 
were re-marked in turn and independently by 
15 examiners, who were asked to assign to them 
both numerical marks and also awards of failure, 
pass and credit. In the case of Latin the examiners 
were divided into two groups who, in accordance 
with their expressed preference, were guided in 
their detailed marking by schedules differing in a 
good many particulars, one of them containing a 
greater number of instructions to examiners than 
the other. As the outcome of this second examina- 
tion, the fifteen history scripts originally con- 
sidered to be of equal value received 43 different 
marks varying from 21 to 70 out of a maximum 
of 96. The fifteen couples of scripts in Latin 
received from the six examiners who worked under 
Scheme I, 24 different marks ranging from 28 to 
55, and from their colleagues who used Scheme II, 
28 marks ranging from 33 to 61. Even more 
striking, if not more significant, was the fact that 
when fourteen out of the original fifteen examiners 
marked the same fifteen history scripts after an 
interval of a year or more, not only did their 
numerical marks differ from those they had pre- 
viously awarded (a difference of as many as 30 
marks being made by one examiner), but the ver- 
dicts of failure, pass and credit were also varied in a 
very serious degree . On each occasion the examiners 
awarded a total of 210 verdicts to the fifteen 
candidates who had all originally received the same 
verdict (pass) ; and in 92 out of the 210 cases the 
verdict on the second occasion differed from the 
verdict delivered on the first. 

The examinations of scripts in French and 
chemistry followed broadly the same lines with 
modifications, scripts of which the original 
marks corresponded to a normal frequency 
distribution being selected instead of ^ scripts 
originally declared to be equal in value. In both 
subjects the same discrepancies in Judgment on 
the part of the examiners came out. As a com- 
parable investigation of school certificate English, 
the inquiry conducted on behalf of the Durham 
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University Examinations Board is quoted. It 
allowed much the same discrepancies, the most 
serious from the point of view of the candidates 
being, once more, the lack of agreement among the 
examiners, not only about the mark deserved by 
a particular script but even about the verdict to 
be passed upon a candidate’s performance. For 
example, out of 39 candidates awarded a failure 
mark by one or more examiners, 24 were awarded 
a credit, 8 special credit, and 3 distinction by 
one or more of their colleagues. 

The scripts of 150 candidates in a ‘special place’ 
examination required more complex investigation, 
since they dealt with two subjects, English and 
arithmetic. The number made it possible for the 
committee to test divergent methods of marking ; 
for example, the marking of English essays by 
general impression as distinguished from marking 
in accordance with a detailed schedule of items 
to be assessed. An unexpected result of these 
variations in method was the discovery — confirmed 
later when diverse methods of examining were 
applied in honours mathematics — ^that a detailed 
schedule, while it may bring about a certain degree 
of uniformity in the assessments of examiners, still 
leaves a dangerous amount of variation possible. 

It is scarcely necessary to follow the Committee 
through its other investigations, the results of 
which confirm the conclusions already indicated. 
Another examination of a particularly interesting 
type must, however, be referred to : namely, the 
mva voce examination of 16 candidates of excellent 
academic standing, well recommended by their 
universities and attracted by a prize of £100. The 
object here was to make the examination conform 
as closely as possible with the viva voce examination 
of candidates for higher posts in the Home Civil 
Service, and the work was entrusted to two boards 
of distinguished and experienced men and women 
whose names are given. All 16 candidates were 
interviewed by the two boards. The members of 
each board were requested to assess independently 
upon a given scale a candidate’s merits as revealed 
in the interview ; and after interviewing him each 
board agreed upon a joint mark. While there was 
substantial agreement between the opinions of the 
members of the same board, the verdicts of the 
two boards differed in a quite remarkable degree. 
For example, the candidate who stood first in the 
estimation of Board I was placed thirteenth by 
Board II . As Sir Philip Hartog remarks, such 
glaring differences can only be accounted for by 
the luck of the interview. Board I happened to 
strike upon a subject which enabled the candidate 
to reveal his individuality, while Board II, 
although doing its utmost to explore the can- 
didate’s mind, did not happen to touch the 
revealing spring. : " 
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, To the major section of thc' report which de-, 
scribes' ' the investigations and tiicir results ig '' 
a|)pended , a briefer section dealing with the' 
statistical aspect of the iiifpiiry. Its purpose is 
to show how, from the verdicts given on a number 
of scripts by a niiinl>er of c‘xaTniiiers, one could 
determine : (a) the ideal mark wliieli 'ought’ to 
have been given to a* Hc?ript ; jiikI (b) a measure-' 
of the random variations in assessment to which 
a particular examiner is liable. The assumption ' 
made is that the mark actually given in a particular ,? 
case differs from the ideal by a fixed amount. 1 
characteristic of the examiner’s general habit of i 
marking, plus an independently varying amount 
dependent upon a eliaract eristic distribution of 
random variations about his standard. A re^ 
assuring footnote on page 44 meiitioiis a further 
difference between examiners : namely, a difference 
in the spread or standard de via lion of the marb , 
■they would give in a particular exaniiiiation even 
if their random variations cjoiild he eliminated. It ’ 
is stated that the infiiierico of these further i 
differences has been estimated, ami as far as the 
examinations considered in tlie parn|)hlet are con- 
cerned, has been found to be relatively slight. This 
conclusion may bc^ true of exa;ni illations such as | 
those for the school certificate, where definite | 
levels of achievement with definite marks connected^ 
with them are familiar to the examiners. The re- 
viewer’s experience of one of tlie largest ‘special 
place’ examinations has, .however, led him to attach j 
much greater i.mportance than the authors think , 
should be given to differences in the standard de- 
viations of examiners’ marks. Setting this point 
aside, all that need be added is that it is shown how 
the standard deviation of each examiner’s random 
marks can be calculated. It is them possible, on 
the principle that an examiner’s ‘weight’ is in- 
versely proportional to his liability to random , 
variations, to . obtain a si,m,ple ratio Itoih which 
the ideal mark can be calculated. 

It must not, however, be supposed that the 
method of calculation, .interesting as it , is, can he 
used to remove from the marks given in public 
examinations the serious element of doubt the}' 
at present contain ; for it depends upon the 
assumption that a considerable number , of ex- 
aminers have marked each .script independently ... 
under carefully prescribed rules, and that is a 
condition which no examining authority could 
afford to incorporate into its procedure. 

The future publications announced by the 
committee include a treatise on the “Marks of 
Examiners” by the present authors, which will also , 
contain a memorandum by Prof. Cyril Burt.'! 
Serious students of the. subject will look forward ' 
to . this work, , which will presumably develop a j! 
good deal further the technical methods to which 
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reference has just been made. But it is not 
necessary to wait for the further publication before 
expressing the opinion that the Committee, by the 
well- conceived and carefully conducted researches 
described in this memoir, and Sir Philip Hartog 
and Dr. Rhodes by their lucid account of them, 
have conferred a very definite obligation upon the 
public. 

The public may, however, ask — and not. un- 
reasonably— how the Committee would deal with 
the disquieting things which the inquiry has 
revealed. Would it end examinations, or mend 
them? And if it would mend them, then in 
what" way ? The Committee does not entirely 
ignore these questions, but it has not gone into 
them. It points out that the '‘new type” examina- 
tions are by their nature entirely free from the 
weaknesses of the ordinary tj^pe ; nevertheless, it 


cannot bring itself to contemplate the abolition of 
the essay type of answer, which is the kind 
normally demanded of candidates in public .exam- 
inations. If the latter attitude prevails— and it. 
is. supported in Great Britain by an enormous 
weight of tradition and prejudice — ^the problem of 
retaining the present mode of examinations while 
making them reliable assumes very great import- 
ance. In view of its difficulty — ^perhaps its final 
insolubility — ^it would seem desirable to explore 
simultaneously alternative methods of assessing 
progress and knowledge at least for pupils at 
school. Attention should therefore, we think, he 
given to carefully standardised methods of record- 
ing progress such as those now used by some of 
the county authorities in their primary schools 
and described in the 1935 issue of the “Year-Book 
of Education”. 


Dreams and Culture 


The Dream in Primitive Cultures 

By Dr. Jackson Steward Lincoln. Pp. xiii 4-359. 

(London : The Cresset Press, Ltd., 1935.) 185. net. 

A mong primitive and superstitious people 
throughout the world, dreams have nearly 
always been estimated highly. It was perhaps 
inevitable that western science, in its endeavour 
to eschew fantasy and concentrate on verifiable 
fact, should have reversed the verdict and regarded 
the unruly figments of our sleeping minds with ill- 
disguised contempt. Nevertheless, the mere 
occurrence of dreaming remained a challenge to 
the psychologist, while the high value placed on 
dreams by primitives is in turn a fact which can be 
neglected by the anthropologist only at his own 
peril. It is true that Tylor had already attributed 
a very important role to dreams in his doctrine of 
animism. Nevertheless, the rehabilitation of 
dreams by Freud should have implied as a prac- 
tical corollary a thorough reconsideration, in the 
light of new knowledge afforded by psycho-analysis, 
of the influence of dreams on primitive culture, and 
it is perhaps indicative of the over-departmental- 
isation of the human sciences that it is only now, 
thirty-five years after the publication of the 
“Traumdeutung”, that there has appeared a serious 
attempt at a general treatment of this subject. 

It has often been noticed that the savage, like 
the child, appears to distinguish less easily than 
we do between dream events and events in waking 
life. This apparent confusion is due, Dr. Lincoln 
argues in this book, not so much to a real inability 
tp separate the two types of experience, but rather 


to the fact that di’eam experiences are given, an 
equal, or even a higher, reality value ; and are not, 
as with ourselves, considered to foe meaningless or 
negligible. Thus, to take an example quoted from 
Raymond Firth, an Indian dreamt that W. B. 
Grubb had stolen things from his garden and after 
waking demanded that he should make amends. 
Argument showed that the dreamer realised that 
Grubb had not been there in person. Nevertheless, 
he maintained, “If you had been there, you would 
have taken them”. Here (in virtue of the psycho- 
logical mechanism of projection) “the dream is 
given reality value at the expense of actual 
experience, yet there is no confusion between the 
two kinds of experience” (p. 29). 

Furthermore, there would seem to be two dis- 
tinguishable attitudes towards dreams among 
primitive peoples. In some cultures, as among the 
extinct Huron and the Navajo, the manifest con- 
tent is taken at its face value, while in others, as 
among the Ashanti and the Naga, there'is a search 
for latent symbolic meanings which, when found, 
enable the dream to be interpreted. To judge 
from the examples given, however, some degree of 
interpretation at least seems to be very general. 

Perhaps the most important distinction made 
in the book is that between unsought, spontaneous, 
individual, dreams on one hand, and induced, 
'traditionaF, 'culture pattern’ dreams upon the 
other. The system of seeking guidance in dreams 
induced by some special ritual is very -widespread. 
Temple incubation was fashionable in classical 
times, while in existing or recent cultures pro- 
cedures for inducing dreams are found in Australia, 
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Melanesia, Polynesia, Africa and, above all, in 
North America, where the anther’s own field work 
was carried out. Here, as among the Crow Indians, 
the vision quest may even be “the most important 
social event in tribal life”. Many examples, both 
from Dr; Lincoln’s own extensive collection and 
from the records of other workers, show the para- 
mount influence of these sought dreams upon the 
whole subsequent life of the dreamer. They may 
dictate his name, his profession (especially if he 
is to be considered as endowed with magical or 
healing powers), his guardian spirit, his courtship, 
his prayers and sacrifices, his treatment in mental 
or physical disease, or even in a social sense his 
sex, for certain dreams may compel a man to 
adopt the clothes and duties of a woman. 

Not only the life of the individual but also that 
of a whole society may he profoundly affected by 
dreams, sought or unsought : war, myths, tra- 
ditional dances, totems, religious ceremonies and 
migrations, being sometimes thus determined. 

So important is the right dream vision that 
dreams may sometimes be purchased, though 
often this process is considered as dangerous to 
the vendor and therefore tends to be concealed. 
A stickler for accuracy of psychological description 
might suggest that this tendency to concealment 
renders it probable that actual individual dreams 
of a culture pattern kind are rarer than is commonly 
asserted. This, however, makes little difference to 
the sociological importance of the dream in general. 
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' In most induced dreams of cultural importance, i; 
•the new item of culture is nearly always prescribed 
by a spirit figure, which, Dr. Lincoln maiatains, v 
can be regarded as a father-imago in the psyebo- 
analytic sense— and this irrespective of whether • 
the i*eamer belotigs to a patrilineal or inatriliiieal ' 
society. Evidoiiee is jjreseiitecl to show that the ; 
prescribed item represc^nts an at-te.nipt to surinount 
the difficulties of the Oedipus complex, which 
thus, as psycho-analysts already maiiitained 
from, a different angle, is a very potent factor in * 
moulding culture generally. This suggestion opens 
up an interesting problem (not here dealt with)“ 
as to the relation between culture pattern dreams 
and initiation ceremonies, in which culture items 
are definitely handed down b}" direct instruction ; 
from the elders. 

■ Furthermore, it is maintained that the wide- 
spread occurrence of dreams of this description i 
shows the ever-present nature of the Oedipus , 
complex, , which appears to recur spontaneously ; 
in each succeeding geiioratioii. If this is so, we ,1 
can accept Freud’s ex|)lanatlon of many 
cultural institutions witliout “fruitless speculations 'f 
as to first origins” or the assumption of innate " 
ideas or racial memories. 

Dr. Lincoln’s book (which, contains a preface by 
Prof. C, G. Seligman) undoubtedly deserves careful 
consideration by students of both anthropology 
and psychology, and is a happy example of fruitful 
fusion of these two disciplines. | 
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The Boundaries 

(1) A Gomprehensive Treatise on Engineering 
Geology 

By Dr. Cyril S. Pox. Pp. xv +392+18 plates. 
(London : The Technical Press, Ltd., 1935.) 35s. 
net. 

(2) Geologie appliquee 

Par Prof. E. Raguin. Pp. 403. (Paris : Masson 
et de, 1934.) 38 francs. 

(3) Useful Aspects of Geology t 

an Introduction to Geological Science for En- 
gineers, Mining Men, Prospectors and all interested 
in the Mineral Industries. By Dr. S. J. Shand. 
Second edition, revised and amplified. Pp. x +183. 
(London: Thomas Murby and Co., 1934.) 6s. net. 

TJl^ATERTIGHT compartments are obsolescent 
in modern scientific thought, so that -an 
increasing number of partnerships are found as 
in biochemistry, biophysics, the use of X-rays 
in medicine, crystal structure and industry, and 


of the Sciences 

the application of physical chemistry to road 
and building problems. The dangers of the over- 
specialisation of the scientific worker, so often. | 
debated and deplored in the columns of Natube, | 
have been much to the fore in recent years ; and j 
the reviewer well remembers a remark made in | 
his student days by the then Provost of University i 
College, London, to a gathering of under- i 
graduates, in which it was pointed out that the | 
difficulties experienced by .graduates, in finding i 
employment ..was largely caused by the fact that j 
they had specialised in one branch of science only. ; 

The applied science known under the broad 
term of engineering has suffered less ' from this 
disability than many of the pure sciences such as ; 
geology, which apart from its application to 
mining is stiH regarded by many as an excellent 
hobby study, but as otherwise of limited practical 
application. Chemistry , has' extended enormously I 
into almost al branches of industry, physios is 
rapidly following suit, while botany and zoology 
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are also finding applications in agricultural, horti- 
cnltnrai, animal and ^ fishery problems . 

There are, however, signs that geology is 
beginning to realise its potential value for the civil 
engineer and roadmaker ; and though much work 
both of an educational and of a research character 
still remains to be done before its application can 
be said to have been thoroughly explored, the 
small but persistent stream of scientific works is 
encouraging. 

( 1 ) The extremely readable treatise by Dr. Cyril 
Fox opens with theoretical considerations on such 
matters as the solar system and the age of the 
earth ; and these topics, from their purely scientific 
interest, might have been abbreviated or omitted 
with advantage, while the next chapter, which 
deals with the common rock-forming minerals, 
contains matter irrelevant to the main theme. It 
is thought that a series of carefully selected 
photomicrographs, on the lines of those given by 
H. G. Smith in ‘‘Minerals and the Microscope”, 
accompanied by really full descriptions, would 
enhance greatly the value of the work. The 
physical characters of rocks and minerals, as 
affecting their industrial and commercial uses, have 
been the subject of research in Germany, the 
United States and Great Britain during the past 
twenty years, but the treatise takes little account 
of any such developments published since 1925, 
and the usefulness of Part 1 (Building Materials) 
is curtailed accordingly. 

The full treatment accorded to such subjects as 
isostasy and earthquakes is doubtless due to the 
experiences of the author in so unstable a region 
of the earth’s crust as the Himalayas, and forms 
the basis of much of Part 2 (Field Operations) ; 
and almost the only valid criticism of this portion 
is in respect of the omission of any reference to 
recent studies by civil engineers of the behaviour 
of shingle beaches as agents of coast erosion. 
Part 3 deals with water supply, and it may be 
questioned whether an engineer requiring informa- 
tion on the quality of water would make reference 
to a work of this kind, which omits to discuss 
recent work such as chlorination of drinkiug water 
obtained from rivers, while yet dealing with the 
general considerations affecting rainfall and the 
movements of - terrestrial waters in an orthodox 
but attractive manner. 

The question of the matter to be included in 
or excluded from such a treatise must always be 
difficult, and the points mentioned above do not 
detract seriously from its value for any but the 
specialist reader. Such spelling errors as occur 
are probably: due to difficulties of proof reading 
as between an author resident in India and his 
publisher in London ; the style and method of 
publication are excellent. 


(2) , M. Raguin covers an even wider field, his 
first four chapters dealing with the evolution of 
the surface features of the earth, the mode of 
formation of solid rocks, the sequence of geological 
events and the nature of tectonic movements,, 
while the succeeding nine chapters embrace such 
diverse matters as a brief outline of stratigraphical 
geology, materials of construction, the budding 
of tunnels and barrages, the movement of under- 
ground waters, the combustible minerals such as 
coal and oil, the study of mineral veins and geo- 
physical methods applied to prospecting. 

Here again a readable style is combined , with 
a series of very clear and evidently carefully pre- 
pared diagrams, the chapter on stratigraphicai 
geology being interleaved with a series of photo- 
graphs of common fossils characteristic of the 
various geological systems. One would perhaps 
have preferred to have seen a curtailment of this 
latter treatment, together with an expansion of 
the portions dealing with mineralogy and petrology, 
as likely to be of greater use to the majority of 
readers. The geological bias of the book is more 
apparent than in that by Dr. Fox, while the space 
accorded to such matters as overthrusting, klippen- 
structures and nappes, with all their complications, 
is only to be expected, having regard to the 
natural interest of French geologists in Alpine 
tectonics. 

It is stated in the preface that the work is not 
intended for the specialist, but in spite of this 
proviso, it should prove of interest to many 
specialists requiring information on branches of 
the subject which are cognate to their own. 

(3) As a purely introductory t3rpe of book, that 
by Prof. Shand is a most helpful work. It is many 
years since the elements of geological science have 
been set out in a manner so calculated to catch 
and to hold the interest of the non-technical 
reader. It is well known that one of the chief 
difficulties in this connexion is the avoidance of 
the use of scientific terms which are unfamiliar 
to the beginner, and Prof. Shand has succeeded 
admirably in his difficult task in this little volume. 
It is certain that geologists in Great Britain, often 
notoriously backward in attempting to popularise 
or to apply their science to the needs of the 
common man, will find it extremely difficult to 
cover so many really useful aspects of geology in 
so lucid a manner. 

Emphasis is laid rightly on the importance of 
field and laboratory studies, and it would be an 
invidious task to point out minor omissions in a 
work covering so wide a field. It is to be hoped that 
the popular view of geology as a dry-as-dust 
subject will be still further dispelled by the 
appearance and wide use of still more books of 
the kinds noted above. ' , B, H.^Knioht. 


NATURE December 21, 1935 

Practical Quantum Mechanics 


Introduction to Quantum Mechanics : with 
..Applications to Chemistry 
By Brof. Linns Pauling and Dr,, E. Bright Wilson, 
Jr. , Pp. xiii+468. (New York and London: 
'McGraw-Hffl Book Co., Ihc., 1935.) 305. net. . 

O UITE a number of books have been written 
on quantum mechanics with applications 
to problems of physics. Now, however, we have 
something new, a book on quantum mechanics 
with applications to chemistry. It is a field which 
for some time has needed ploughing ; and the 
names of the authors guarantee that the job has 
been well done. 

The logical development of the book is extremely 
good. After the usual introduction and decline 
and fall of the old quantum theory, it proceeds 
to show how the Schrodinger equation can be set 
up for a system of interacting particles. The 
rigorous solutions for the harmonic oscillator, the 
hydrogen atom, and the particle in the box are 
then worked out in considerable detail. By this 
time the reader is well prepared for solutions by 
approximations ; and perturbation theory and 
variation methods follow quite naturally. So far, 
only one-electron systems have been discussed, and 
as an introduction to many-electron systems a 
whole chapter is devoted to the helium atom, 
mainly with the view of accustoming the reader 
to spin, Pauli principle and all the other jargon 
of atomic and molecular structure. The discussion 
of atoms is rounded off with a difficult chapter 
on Slater's theory of complex spectra and Hartree’s 
method of the self-consistent field. 

About half the book has now been covered. The 
remainder deals chiefly with molecules, beginning 
with the rotations and vibrations of diatomic and 
polyatomic molecules, together with a short 
account of the selection rules. Then comes a section 
on calculations of the energy of formation of 


■ molecules. Simplest is the hydrogen molecular ion, 
and next the hydrogen moleeiile. This section ends 
with a brief description of Slater's treatment of 
polyatomic molecules and a .few pages on 'rmon. 

anceh 

At this point the authors, seemg that they are 
■far from home in spite of nearly ,400 pages, 
decide that the. pace must be qiiickened. They 
select four ■ applications of qiiaiitum. mechanics 
to miscellaneous problems and write a few cogent 
pages on each, bundling them together to make, 
■the penultimate chapter. The last chapter is on 
the same plan, but takes as its subject matter some 
of the more important methods and principles ,of 
general theory. There is an appendi.x .which in- , 
eludes many useful facts; such as pliysical con- 
stants and normalising factors, and this concludes 
with a fitting tribute to tlie Greeks in the form ■of 
the Greek alphabet ! 

The hook is primarily an introduction to 
' quantum mechanics, and as such .necessarily con- 
tains a fair amount of material abaady available 
elsewhere. For example, the theoi’y of the 
harmonic oscillator and of the hydrogen atom have 
already been given in many other places. Perhaps 
for this very reason they are now dealt with at 
unusual length. Numerous diagrams are given of 
the wave functions, and with their help the reader 
should readily grasp the significance of X¥hat might 
otherwise have remained merely a mathematical 
formula. 

The book is highly recommended as a textbook 
of practical quantum mechanics. It is well bal-, 
anced and very readable ; the di.agrams. are 
workmanlike and the index good. .Each chapter 
includes about, half a dozen problems, and many 
suggestions are made for further reading. Unfortu- 
nately the book, like many others from the LMted 
States, is rather expensive, W. G. P. 


Physics for. College Students: ' 
an Introduction to the Study of the Physical ■Sciences. 
By Prof. A, A. Kiiowiton. Second edition. Pp! 
xxi-f623. (Mew York and London: McGraw-Hill 
Book Co., 1935.) 2ls, net. 

The author, is to be congratulated on the production 
of an /original .and , stimidatm^ work which amply 
justffies the study of physics as a cultural subject. 
1, h© . treatinent is based on the doctrine of energy, 
.and, while, it .is., quite .elementary, making very little 


appeal to mathematics, it is : closely reasoned, alive 
and, in touch with reality,, and calculated to keep 
the reader’s mind constantly on the stretch. , The' 
fifty -seven chapters into which the book is divided, 
cover very thoroughly the whole field of elementary , 
physics, and at every step of his progress the reader' 
may test his knowledge by means of well-selected 
quantitative examples and. ingeniously devised topics 
for discussion. 

A notable addition to the elementary „ , literature 
of the .subject. ' , , ^ . jy. 
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Aufbati der 2;tisammenhangenden Materie 
Kedigiert von A. Smekal. Pp. xiv + 1203. (‘‘Hand- 
buch der Physik’®. Heraiisgegeben von H. Geiger 
imd Karl Soheel. Zweite Auflage, Bd. 24, Toil 2.) 
(Berlin: Julius Springer, 1933.) 129 gold marks. 

ONE.liundred and twenty -nine gold marks may seem 
a very stiff price to pay for a scientific book oven 
when advantage may be taken of the new facilities 
for purchasing German books at 25 per cent discount, 
but the present volume is exceptional in many ways. 
It contains some 1200 pages of excellently printed 
matter, and the subjects treated are such that it 
could not well have been inexpensively produced. It 
is well supplied with, tables and diagrams, and little 
or no attempt has been made to save expense by 
undue curtailment of the mathematical treatment. 
One may legitimately look at the six chapters and 
ask oneself, in considering the cost, how much one 
would expect to pay for the excellent 300 page 
treatise on the electron theory of metals by Sommer- 
feld and Bethe, if it were issued in separate covers ; 
or, again, what would bo the market price of a book 
of 200 pages on atomic structure and chemistry, by 
Grimm and Wolff. 

The plan followed is very satisfactory. Herzfeld 
writes on the size and structure of molecules, con- 
siders their electric properties, their band spectra and 
the forces between them in the various states of 
aggregation. Perhaps one may say that English 
readers will be surprised that he does not devote 
more space to viscosity formulaa in his comprehensive 
survey. Kronig deals with the relations between 
molecular attractions and the structure of crystals, 
and includes a neat account of the significance of the 
fin© structure observed in the edges of X-ray absorp- 
tion bands. Then follows the compact treatment of 
the electron theory of metals given by Sommerfeld 
and Beth© ; it is doubtful whether some of the 
properties of metals here discussed have previously 
been described in so clear and concise a manner. 
The problems of the crystal lattice are examined by 
Born and Goppert -Mayer, Smekal deals with the 
factors which influence the properties of crystals, and 
the article by Grimm and Wolff completes the book. 

It is an important contribution to the literature of 
modern physics and chemistry, and a work which 
will frequently be consulted by most research workers 
interested in modern theory. From this point of 
view it is a pity that the book is not issued in two or 
more separate parts. L. F. B. ■ 

Lemons d^algebre et de geometrie a l^usage des 
etudiants des Facultes des Sciences 
Par Prof. Rene Gamier; D’Apres la redaction de 
Badrig Guendjian. Tome 1 ; Algebre lineaire, 
iiomographie, equations tangentielles. Pp. viii-f 233. 
(Cours de la ,Facult© des Sciences de Paris.) (Paris: 
Gauthier -Villars, 1935.) 40 francs. 

This book has been ■ specially written by Prof. 
Gamier for mathematical students taking a course 
in the faculty of science at Paris. It is essentially a 
theoretical treatise embracing four chapters on linear 
algebra ; two on the classic theorems of both plane 


and solid projective geometry and one on tangential 
equations. The treatment is wholly analytical and, 
as the author points out in the preface, the most 
general methods have been applied in establishing 
the fundamental propositions. Centres and diameters 
of conics, for example, are derived as special cases of 
poles and polars. 

The text has been very clearly written, and it is 
difficult to discriminate between the excellence of the 
various chapters. Special mention, however, should 
be made of the brilliant analytical discussions on 
enharmonic ratios and envelopes. These, in spite of 
their generality, should not fail to stimulate a keen 
interest in the reader. If the book has a defect at all, 
it is that common to most French textbooks, for 
there are no exercises provided for the student’s 
practice. 

Toxikologische Mikroanalyse : 

Qualitative Mikrocliemie der Gifte u.a. gerichtiich- 
chemisch wiehtiger Stoffe, Von Prof. Dr. L. Rosen - 
thaler. Pp. viii~!-368. (Berlin: Gebriider Bom- 
traeger, 1935.) 25.50 gold marks. 

This work may be regarded to a large extent as 
complementary to Dr. Rosenthaler’s “Der Nachweis 
organischer Yerbindungen” (Stuttgart, 1923), in 
which ho treats of macro -analytical methods in 
organic chemistry. In the new volume he gives a 
comprehensive and reliable account of the many 
micro -methods which are now available for the de- 
tection of poisons, whether in traces or otherwise. 
As he points out, forensic chemistry offers a particu- 
larly favourable field for the application of micro - 
analytical methods. 

The book gives a short general account (19 pp.) 
of micro -methods for sublimation, distillation, electro - 
analysis, spectre -analysis, crystallisation, etc., fol- 
lowed by descriptions of diagnostic tests for specific 
inorganic (76 pp.) and organic (259 pp.) substances. 

The book is well printed, and there are numerous 
illustrations, chiefly of crystalline derivatives pre- 
pared in the various tests ; it should prove of 
us© to practical workers in forensic medicine and 
analytical chemistry in general. J. R. 

Value and Existence 

By Prof. FT. O. Lossky and Prof. Jolxn S. Marshall, 
Pp. 223. (London : George Allen and Unwin, Ltd., 
1935.) 7a. 6d. net. 

At a time when materialism appears to be at a 
discount, it is natural that discussions on the problem 
of values become more and more pressing. To such 
discussions, Prof. Lossky contributes an excellent 
monograph in which the notions of value and 
existence are interpreted in terms of a Xeo-Platonism 
tempered by Christian ideals. Where true absolute 
concrete consubstantiality lies and how it is re- 
lated to this world, are the two aspects of the problem 
dealt with in part 1 of the book. In the second part, 
which is contributed by Prof. Marshall, w© find an 
explanation of some basic conceptions of Prof. 
Lossky’s views. T. G. 
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The Phenomena of Spin in Detonation 


C AMPBELL and Woodliead^ discovered that in 
certain gaseous mixtures, when a detonating 
type of combustion flashed along a cylindrical tube, 
the flame front was not simply a disc-like or convex 
surface, but the detonation spun spiralwise along 
the tube, giving rise to a banded appearance in 
the photographs of the luminous products of com- 
bustion. Bone and Fraser^ made a careful photo- 
graphic investigation of the phenomenon, which 
showed that the initiation of detonation was almost 



Fig. 1, 


invariably associated with the spin of the head’ of 
detonation but that in hydrogen mixtures it 
rapidly disappeared, whereas hi certain mixtures 
it was visible in the ordinary flame before' the 
detonating condition had been reached. They 
came to the conclusion that the frequency of the 
spin was fairly independent of the composition of 
the mixture, of its density and of the speed with 
which the detonation passed down the tube, but 
that it depended on the tube diameter such that 
the pitch of the rotation of the head’ was about 
three times the tube diameter. Those results were 
obtained using a 9 in. duralumin drum rotating at 
16,000 r.p.ni, (equivalent to a film speed of 
190 m./sec.). The extension of that investigation®, 
which will be briefly described in this article^ 
has been rendered possible by the use of a special 
camera whereby photographs could be taken at 


speeds which would be equivalent to using a lilm 
rotating on a drum at 1,000 metres a second, thus 

enabling events to be rcf-vrdi'f: liappen 

during a millionth of a second. 

The apparatus consists essentially of a double- 
sided stainless steel mirror which is, .rotated at 
high speed, and flashes the image of the explosion 
formed by a suitable lens (Dallmeyer Pentac 12 in. 
focus) on to' the surface of a. circularly disposed 
stationary photographic film. In order to, .rotate 
the mirror at the high speed {30, 0(0 r.p.ni.), which 
is equivalent to a speed of rotation of the image 
of 1,000 per sec., the mounting has to be such 
that a vacuum can be maintained within the 
camera. The drive is by means of a 4 h.p. motor 
which, .can be, mai.ntain.ed at any constant speed 
up to 6,000' r.p.ni. by an. auxiliary dynamo, the 
voltage output of which is controlled by altering 
the resistance in the shunt-field circuit ; this, 
together with the friction drive off a spherical 
steel surface which is rotated by the motor, enables 
the most suitable speed to be chosen so as to 
provide the most accurate measurement of the 
flame. The explosive mixture is usually fired by 
a spark and travels down a 7 metre length of 
copper tube and then through a special tap into 
a glass tube 1*3 cm. diameter and 1| metres long 
which is placed in the field of view of the camera 
lens. Most of the experiments were made with 
200 + Os mixtures. 

It is only possible here to mention a few of the 
results of the investigation ; the photographs pro- 
vide detail of the phenomena of detonation never 
before attained. It has often been noticed^, when 
the detonating type of combustion , is i,riitiate'd, 
that where this initiation occurs, is somewhat - 
ahead of the advancing flame front. The, present 
investigation shows quite definitely that this is 
generally the case. The composite character of 
the setting up of the detonation is clearly shown in 
Fig. 1. The flame travels forward at 1,275 m./sec. ; 
it so influences the combustible molecules in a 
compression wave ahead that ignition suddenly 
occurs at B, 6'3 cm. from the flame, wdiicli has 
reached position and from the position B a 
detonation wave travels forward at 3,260 m./sec. 
The velocity of this wave soon subsides, however, 
to 1,980 m./seo. A wave also starts in the back- 
ward direction from the seat of detonation through 
the gases with a resultant forward velocity of 
350 m./sec., and gives rise on meeting the advancing 
flame to the detonation’ wave travelling back 
through the products at 875 m./sec. Not only 
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is a compression wave visible which travels out 
from the point of auto-ignition at 1,320 m./sec., 
but also, at the point where the initial rapid 
detonation in the forward direction subsides to 
the more normal velocity, a compression wave is 
visible which moves forward, also at 1,320 m./sec. 
The spin first makes its appearance at this point. 
The whole interval from the point when auto- 
ignition occurs to the point when the velocity 
subsides to 1,980 m./sec. is only about a ten 
thousandth of a second. 

The spin is due to the spiral motion of the head 
of detonation down the tube, and the pitch appears 
to be governed mainly by the diameter of the 
tube, as was shown by causing a detonation to 
proceed down a tapered tube. It is possible to 
observe the phenomenon of spin and to maintain 
detonation in 2CO + O. mixtures in tubes so small 
as 3*6 mm. diameter. In tubes of triangular or 
square section the pitch of the spin is nearly that 
which would occur in a tube of circular section 
of equal periphery ; in a tube of oblong section 
the track is that in a tube of circular section the 
periphery of which corresponds to the shorter sides 
of the oblong. 

The banded appearance of the after-flame which 
was obtained in former investigations is now 
shown by the higher resolution to be due to the 
criss-crossing of a set of waves or regions of high 
luminosity starting out from the spinning head 


twice during each rotation and proceeding at an 
angle of 22“ to each other, one in the forward 
direction and the other slightly retrogressive (see 
Fig. 2), 

The authors state that “whether or not a 
persistent spin develops in a detonation, seems to 
depend on the requisite degree of excitatioii of 
the combustible gas. In cases (such as when 
hydrogen is involved) where this is easily attained, 
the initial close association between the forward 
moving compression wave and the burning medium 
in the front does not become attenuated and no 
persistent spin can be developed. On the other 
hand, a persistent spin develops whenever the 
requisite degree of excitation of the molecules of 
the combustible gas is such as to render the 
association between the forward moving front 
precarious so that an .attenuated (cone-shaped) 
front develops They also state that “it follows 
geometrically that at each half-rotation of the head 
a pocket of the iinburnt gas will be enclosed on 





Fig. 3. 
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three sides by the flame and thereby spontaneously 
ignited by its radiation”, giving rise to the effects 
observed which accompany the spin. 

The view that activated combustion must be 
associated with the compression wave in order to 
maintain detonation is supported by experiments 
in which a small J-in. nitrogen gap (obtained by 
means of the special tap) in the column of ex- 
plosive gas causes the detonation and spin to be 
destroyed and only reinitiated when the flame 
front again catches up the compression wave. It 
is interesting to learn that, contrary to Dixon’s 
results, the velocity and stability of the detonation 
wave is enhanced rather than diminished by 
intensively drying the carbon monoxide mixtures. 
Addition of hydrogen appears to give rise to a 
multiplicity of spinning heads, and more than 2 per 
cent of hydrogen tends to. prevent the spin, though 
detonation is maiiitained. 

The remainder of the present memoir relates to 
experiments on the effect of magnetic and electric 
fields on the propagation of detonation. Very 
strong magnetic fields were obtained by magnets 
of special design. A transverse field of 35,000 gauss 
had no appreciable effect on the detonation owing 
to the short time (0-005 sec.) the flame is within the 
field, but longitudinal fields of 22,000 gauss over 
a length of 58 cm., or of 35,000 gauss over 8 cm., 
caused an appreciable slowing down of the rate 
of travel of the detonation by about 50 m./sec. 
The effects of the magnetic field were not large. 
Strong electric fields (up to 5,000 volts per cm.), 
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on the' other , hand, had a ver\' marked effect, 
particularly when the flame travellcMl in the 
‘direction negative to positive potential ; for ex- 
ample, when, the detonation passed the negative 
electrode, both spin and detonation were sup- 
pressed, the flame sjieed decreasing to about 
1,000 m./sec.. by the time tlie positive^ electrode 
was reached and continuing to fafi as it proceeded 
into, the no-field region (see Fig. 3). Ftu: passage 
' in the. direction, positive to negative there was a 
slight acceleration of the flame. 

Tt is supposed that the positive ions are 

important for the mainteiiariee of tietivation in 
the detonation head, and that if these are drawn 
out of the flame front, the activation is not main- 
tained and so the spin and t*ven1iially the detona- 
tion are destroyed hy separating the region of 
activation from that of the iTgion of high emn- 
pression. This is home out hy the fm^t that in 
dry carbon monoxide mixtures or wIkui hydrogen 
(0*3 per cent) is present, the ‘dain]>ing' iidiuence 
of the field on the detemation is i-onnleraoted. In 
methane mixtures, too. the spin a,iid vehaaty were 
not mflueneed hy tlie Add. 

There can bo no doubt that thest‘ experiments 
form a highly interestiiig a.d<linon to inforiiiation 
about the behaviour of the detonating type of 
explosive in gaseous mixtures. A. iX E. 

* J. Che7n. Sm‘„ 3010 ; 1926. 

^ PML Tram., A, m, 363; 1932. 

® Bone, Fraser and W'lieeler, Phil Tram., ,4., 235, 29 ; 1935. 

* Le Glmtelier, C.R., 130, 1750 ; 1900. E«j:ertoii and Gates, Prm'. 
Roy, Soc., Ay 114, 137 ; 1927. Bone and Erast-'r, loe. eit. 


A Century of Botany* 
1835—1885—1935 
By Prof. F. 0. Bower, F.R.S. 


T TP to 1885, the whole field of botany was 
^ supposed to be coTered by the professor him- 
self. The elementary teaching might embrace the 
spirit of all its branches : but the science as a 
whole was then like a bomb with its pin drawn 
out, ready to burst into divergent lines for which 
neither personnel nor accommodation were pre- 
pared. Stimulating the time surely was, but 
e.xacting to the point of impossibility. The best 
course for the new professor in Glasgow was then 
to select some branch as his own special study, 
and by preference one cognate with local history. 
Personal experience gained elsewhere pointed to 
the mosses and ferns, a line of specialisation which 
* Continued from p. 941. 


' * 1 , 


would renew continuity wdtli the 'Hookeriau" 
tradition. Moreover, the overcast sliies of Glasgow 
gave conditions su,itable for tliei!' culture. So after 
an interval of half a century, the special line of 
research foliow'ed there by Sir William Hooker 
was resumed. 

With the new ordinances, framed , under the Act 
of 1889 came changes of organisation, which had 
the effect of levelling up the Scottish university 
system to that of England. The establishment of 
degrees in science stimulated higher courses in all 
the departments, and this led, of necessity, to 
their expansion both in staff and in equipment. 
Under the new ordinances, the differentiation of 
elementary and advanced classes involved an 
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increased staff. Tlie appointment of additional ■ 
lecturers and assistants stimulated research, for 
which space was now available. 

A group of botanical investigators was thus 
formed, who not only pursued the special study 
of the living Archegoniatse, but also extended their 
comparisons to the cognate fossils. The co- 
operation of Lang and Gwynne- Vaughan with 
myself established that 'triumvirate’, who worked 
happily and fruitfully together for twelve years. 
In close relation with us that remarkable palaeo- 
phytologist, the late Dr. Robert Kidston, a prince 
of amateurs, was also associated. With his aid 
new problems of comparison between past and 
present vegetation were opened. As results it may 
suffice to quote the series of memoirs by Kidston 
and Gwynne- Vaughan on the fossil Osmundacese, 
and those by Kidston and Lang on the fossils of 
the Rhynie Chert, carried out after Dr. Lang had 
moved to Manchester. These show the value of 
the co-operation between Dr. Kidston’s house at 
Stirling and the Glasgow Department. Happily, 
under his will all the type specimens of these 
classic works, together with others of untold value, 
are now in safe keeping in the Department. Thus 
Glasgow became once more a centre for study of 
the Archegoniatee. A ready channel of publication 
was offered by the Royal Society of Edinburgh. 
Its resources, with financial aid from the Carnegie 
Trust, have made a stream of pubhshed work 
available from the Glasgow Department which, in 
scientific value and beauty of production, will bear 
comparison with any produced elsewhere. 

Passing now to the present time, we may ask 
how botanical organisation in 1935 strikes one 
who can compare it by personal contact with that 
of the previous century. As we have seen, up to 
1885 each aspirant to a chair in botany was 
assumed to possess a general knowledge of and 
sympathy vdth all branches of his subject. These 
were themselves less differentiated than now, and 
some scarcely distinguishable unless as parts of a 
compact whole. Segregation followed quickly on 
the revival of the ’seventies and ’eighties. I well 
remember Sir Joseph Hooker saying ruefully to 
me m the early ’eighties, “You young men do not 
know your plants”. That was at the time when 
systematic botany was beginning to lose its hold 
as the main staple in Britain. His judgment was 
true : we did not know them in the Hookerian 
sense. ^ 

A counterpart to Hooker’s plaint may be found 
in the ironic hyperbole of a distinguished physio- 
logist, who is reported to have said at a later date, 
“I suppose I do know half a dozen species of the 
British flora”. These illustrations suggest the 
inevitable effect of that fission of a science which is 
apt to follow upon its detailed study. Hence as 


the years went on the position of the head of a 
botanical department, so often single-handed, 
became increasingly difficult. If he attempted to 
keep abreast of all branches he would become, like 
a medieval knight, overweighted by his armour of 
facts and theories, and ever less able to keep his 
place in the front line of research. Extinction as 
an effective unit would loom large. 

From 1885 onwards there has been an increasing 
desire among young investigators to publish their 
results early. This offers promotion as its reward : 
for a published output of detailed research com- 
monly weighs more with a selection committee 
than general knowledge, or the ability to administer 
and to teach. A premium is thus placed upon early 
specialisation, and the young aspirant is in danger 
of developing “like an ill-roasted egg, all on one 
side”. Some great departments already have 
special sub-departments of pomology, of citrus 
fruits, or of bananas, to which specialists severally 
devote their lives. Among these various cults we 
may well ask, where do the major departments of 
morphology, physiology and classification come 
in ? Doubtless each of the minor branches is in 
touch more or less directly with one or more of 
these foundations of the organised whole. But 
each may be pursued without any realisation of 
what that whole actually is. 

A necessary corrective will be an avoidance of 
too early specialisation, and the cultivation of the 
type of mind that strikes a fair balance between 
the fundamental branches. This is indispensable 
above all for the administrative head, who is 
responsible for maintaining a balance between 
the various branches in the organisation of his 
department. There is no difficulty in finding 
among young graduates those able to carry out 
special inquiries of detail. What will be re- 
quired more and more urgently as time goes on 
is the synthetic mind, that ranges over a wide 
field with adequate command of detail, and is able 
to compare, evaluate and deduce. This is essential 
for the all-round botanist, that less common type 
from which comes the successful head of a depart- 
ment. Risks of development await both typ)es. 
The former may continue his analysis and never 
advance beyond providing recorded details for 
others to use. He may, however, develop powers 
of synthesis as he proceeds, and through successive 
steps of increasing constructive power attain some 
more responsible position. The risks of the 
naturally synthetic mind are different. If the 
young investigator is dexterous in presentment of 
his results, he may soon find himself advanced to 
a position of command. Then comes for liim a 
testing time, when a decision must be taken 
whether administration or research shall dominate. 
The nature of his office will probably give 
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opportunity for both, and the precedence of one or , .. of research In. a , department is toiic and stimulat- 
other will be largely a matter of Ms own choice, ing. It was the very essence of the Huxleyan 
At first the question rarely presents' itself in an , revival that it converted every student into a 
acute form. The cumulative effect of years often potential investigator. I lie stimulus should 
decides whether their victim shall quite ' uncon- emanate from the head of the department, passing 
sciously become part of an organising machine: either direct from Mm, or tlm:>ugh let-turers and 
or whether he' shaE continue to be a direct influence demonstrators to the individual student. But the 
in creative science. Happy is the man who can method loses its point if the professor himself is 
do both, - in practice a mere administrator. Such chains of 

It is not difficult to cite examples that iUustrate influence are felt rather than visuaiiscMl ; often the 
these ' divergent results. In the lives of so.me of , stimulus is almost uiicoiisciousiy co,n.V€jyed, , An. 
our greatest men the strangle-hold of administra- allusion in a lecture to experiences in the field, or 
tion has tended to choke the active spirit of per- an observation on material collected abroad, 
Bonal observation. Among those who have passed gathers up the attention of a class and makes it 
away we may contrast the lives of Huxley and tMnk more effectively than floods of fact at second 
his friend Darwin. I well remember at South hand. 

Kensington the glass jars holding material of the A still more direct influence follows if a student 
pearly nautilus which awaited the dissection that penetrates with a question to the private room, and 
never found its place among Huxley’s crowded the professor rises from his microscojie to reply ; 
hours of departmental committees and meetings of perhaps he may even allude to some observation 
the Royal Society Council. On the other hand, that is interesting him at the moment. The student 
Darwin, cloistered at Down, was free at a like age at once feels that he is in touch with the margins 
to continue his work on orchids and earthworms, of knowledge. The opportunity for such touches 
Michael Roster and Thiselton-Dyer, who shared is lost if the private room is a inere 'ofiiceb I have 
with Huxley the burden of the reorganisation of found it sometimes known by that paralysing 
practical biology in the ’seventies, left little name. The undifferentiated private room, part 
behind them as their published record beyond laboratory part administrative centre, has qualities 
textbooks and official documents. Administration worth retaining not only for economy of space and 
atrophied personal research in both of them. Even time, but also in affording occasional completion 
Bayiey Balfour, who had shown his mettle as an of contact between the potential researcher and 
investigator before he was thirty years old, spent the professor actually at work, 
his best period in ministering to the scientific Thus dangers lurk within the growing elabora- 
wants of others : and only returned in his last tion of a scientific department. Not the least of 
years to the detailed systematic work in which he these will be to secure a due balance between 
was a master. It is not for us to judge in such administration and research in the person of its 
instances whether or not the results of administra- official head. Again I say, happy is the man who 
tion have justified the sacrifice of personal oppor- can hold the balance until strength itself fails, 
tunity for creative work. We are ail debtors to Among the distinguished gradtiates of Glasgow 
these great men. But they are here cited as we possess two notable examples. Sir Joseph 
examples of a prevalent danger that grows more Hooker’s youth "was spent in acquiring experience 
insistent as years advance. Administrative and material ; his middle age in w’orking it up, in 
activity and continued personal research are con- the intervals of administration as director of the 
flicting factors in the individual life. The former Royal Gardens at Kew ; in his old age he brought 
has often become^ dominant even where the to completion systematic works of the- greatest 
instinct of inquiry is strong. magnitude and value ; but in the very last years 

Returning, in conclusion, to the intra-depart- of his long life we saw him still engagecl in describ- 
mental aspect of this question, the most vital ing species new to science. On the other hand, 
relation is between the professor and his students. Lord Kelvin continued the administration of his 
How will Ms decision as to the balance between Department of Natural PMiosopliy for more than 
administration and research affect them ? It may half a century ; concurrently he carried on his own 
be uiged, in support of giving priority to the researches, and applied their results practically to 
former, that the smooth working of a well-organised the requirements of modern life. Until the day of 
department amply justifies the time and thought his death he remained Chancellor of the University 
that it demands. The larger the department, the of Glasgow, and held the honourable title of a 
more pressing the demand will be : the students Research Student under Ordinance. Neither of 
leei the result of good organisation, though few of these great men ever relaxed his hold upon per- 
them would analyse it back to the source. On the sonal observation. There is no stronger link than 
other hand, the effect of a prevailing atmosphere this between a professor and the real student. 
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Prof. J. D. Cormack, C.B.E., C.M.G. 

J OHN DEWAR CORMACK was bom in 1870, 

a son of ' Alexander Cormack, rector of Dum-‘ 
barton Academy. His career as an undergraduate 
at the University of Glasgow was a distinguished one, 
and those of his fellow students who are left still 
remember the successes and the prizes he gained at 
his class examinations. 

In 1892, Cormack proceeded to Yorkshire Col- 
lege, Leeds, where he was appointed as lecturer in 
engineering subjects, specialising chiefly in electrical 
work. In 1896 he returned to Glasgow as assistant to 
the late Prof. Barr, and for some years acted as 
lecturer in electrical engineering. In 1901 he was 
appointed to the chair of mechanical engineering 
at University College, London, whei^e he remained 
for twelve years. He took a prominent part in 
the affairs of the University of London and did 
conspicuous service on the engineering examining 
boards for both internal and external students. 

In 1903, Cormack succeeded the late Prof. Barr as 
regius professor of civil engineering and mechanics at 
the University of Glasgow. He was welcomed back to 
his old college with enthusiasm, for his reputation as 
an exceptionally fine lecturer and teacher, as well as 
his prowess as a Bugby player and a golfer were well 
remembered. His appointment coincided with the 
affiliation to the University of the Royal Technical 
College, when much anxiety was felt over the possible 
troubles that might arise in the changes that would 
inevitably take place in the teaching and examination 
systems of both institutions. That the affiliation has 
been a great success was in a great measure duo to 
the enthusiasm with which Prof. Cormack entered 
into the closer association of the two great engineering 
schools. 

With the outbreak of war in 1914, Prof. Cormack 
gave up for the time his university work and placed 
his engineering knowledge at the disposal of the 
nation. His labours were largely in the aeronautical 
branch of war service. He occupied in succession the 
positions of chief contracts officer of military aero- 
nautics, director of aircraft supply and equipment, 
and assistant controller of the aeronautical depart- 
ments. From 1917 until 1919, he was in the United 
States as a member of the British Mission. In addition 
to the honours indicated by C.B.E., and C.M.G., he 
had the decoration of Chevalier of the Legion of 
Honour conferred upon him by the French Govern- 
ment ; he was also an honorary brigadier general and 
honorary group captain R. A. F. 

In 1932, Prof. Cormack was elected as president of 
the Institution of Engineers and Shipbuilders in 
Scotland, thus following in the footsteps of his famous 
predecessors in the engineering chair — Rankine, 
James Thomson, and Barr. His election indicated 
the esteem in which he was held by the Clydeside 
engineers and shipbuilders, and his term of office, 


which had only expired a few months before his 
death, will be long remembered for the quiet and 
efficient manner in which the business of both 
council and general meetings was conducted. 

Prof. Cormack’s death was sudden and unexpected. 
During the summer months ho had been receiving 
medical attention, but he had taken up his university 
duties at the beginning of the session and was lectur- 
ing until a day or two before his death. A chili rapidly 
developed into pneumonia, and he died on Saturday, 
ISTovember 30. 

As a professor of engineering Prof. Cormack was 
more attracted by teaching and administrative work 
than by experimental research. His students will 
long remember him for his lucid, well -delivered 
lectures as well as for the kindly interest he took 
in both their studies and college activities, and the 
efforts he made to start them in their engineering 
careers. 

Dr. William MacDonald 

The death of Dr. W. MacDonald at the age of 
sixty years removes an enthusiast for South Africa 
and a firm believer in her future as the seat of a 
white civilisation. A Scotsman by birth and educa- 
tion, he spent some time studying in the United 
States and in France before settling in South Africa. 
There he realised that the prosperity produced by 
the recently discovered gold mines could only be 
stabilised by a concomitant development of agri- 
culture, and he became the leading protagonist of his 
time for the dry-farming system. His two books — 
“Dry Farming” and “The Conquest of the Desert” — • 
focused attention on what was, and probably always 
will be, one of the greatest obstacles to intensive 
agriculture in South Africa, and although modern 
policy is directed, perhaps wisely, towards encourag- 
ing extensive animal husbandry rather than the more 
intensive dry farming advocated by Dr. MacDonald, 
the influence of his work can be traced in the way 
that policy has developed. The growth of the citrus 
industry owes not a little to his encouragement in its 
early days. He had some of the enthusiasm of Cecil 
Rhodes for colonisation, and became director of the 
South African Land Settlement Bureau which did 
much to promote immigration before the Great War. 
He was proprietor, editor and a frequent contributor 
to the Agricultural Journal of South Africa, and was 
the prime mover in the institution of a faculty of 
agriculture at the University of Pretoria. 

While MacDonald’s life’s work was in agriculture,, 
he also took a deep interest in the mining industry, 
realising that this must be the real foundation on 
which a South African civilisation would be built. 
He is best known in England for his book “The 
Romance of the Rand” (1933), in which he gives a 
vivid account of the discovery of gold by his friend, 
Mr. F. Straben, and the early struggles of the pioneers. 
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President Masaryk . 

It was announced in Prague on December 14 that 
Prof. T. G. Masaryk, who has been president of the 
Czechoslovakian Republic since its foundation in 
lil8, has tendered his resignation. Prof. Masaryk 
was sixty-eight years of age when he returned to 
Prague at the end of the Great War and now, at the 
advanced age of eighty -five years, after guiding the 
destinies of the nation for seventeen years, he has 
expressed a wish to retire. Some time back he was 
taken ill with eye trouble and rheumatism, but he 
made a remarkable recovery and resumed duties and 
©specially his reading of current scientific literature. 
During the Great War, Masaryk held a professorship 
at King’s College, London, but his educational work 
receded as his powers as a statesman came to bo 
recognised and utilised. His own efforts to secure 
the independence of Czechoslovakia were realised on 
October 28, 1918. Masaryk’s long career has been a 
continual series of struggles in the interest of truth, 
both in science and in afiairs. He began life as an 
apprentice to a locksmith but, through the efforts of 
his schoolmaster, continued his education at Brno 
Grammar School and the University of Vienna 
where, in 1878, he was awarded the Ph.D. degree. 

Masabyk’s first philosophical work was “Suicide 
as a Social Phenomenon of the Present Day” (1881) 
and it secured for him a Vienna lectureship. In the 
following year he obtained a professorship at Prague, 
where at first the ‘lonely Slovak’ did not make many 
friends, and his scepticism (justified as investigation 
proved) of the genuineness of some old Czech manu- 
scripts brought him much abuse. From his philo- 
sophical studies he was led to the formation of a 
/Realist’ movement. “Realism,” he declared, “is an 
attempt to popularise the whole realm of science and 
philosophy. Without distorting scientific exactitude, 
realism strives to render science accessible to every 
class of the people. It is a protest against the 
monopoly of learning, its ondeavour is to socialise 
scientific and philosophical culture.” He married a 
distinguished American, Miss Charlotte Garrigue, in 
1878, incorporating her name with his own. She 
entered, ardently into all Masaryk’s work until her 
death in 1923. They paid several visits together to 
England, America and Russia, and his wife rm- 
doubtcdiy helped him in the compilation of his 
philosopliieal 'ivorks, especially when he was editor 
of the scientific section of the Prague daily, Ndrodni 
lAsiy. Just before the Great War he wrote “Russia 
and Europe”, one of the most important books on 
the subject, showing as it did the true state of the 
great Slav country and the directions in which affairs 
were drifting. His post-War books include “The 
Making of a State” (1927) and “Les Prohl^mes de la 


Demoeratie” (1924). He was also iiisiriinii3nta! in the 
■establishme,nt of the Masai’vk Academy of Work, 
which is coneerned with the. ib.'sieriiig of research, 
especially in such branches of science as 

chemical technology. !^l'any 'valuable original 
memoirs have boon publlslHui IhiTaigh the help of 
this Academy. 

Tercentenary of Champlain 

■ On December 25 the tercentenary occurs of the 
death of Samuel de Champlain, i^rencli explorer 
who founded Quebec, and was tlu? fii’st gowanor of 
Canada. Born in 1567 at tlie villagf* of Brouago in the 
ancient province of Saintongi*, now th<,> Department 
of Charente-Inferioiiro, he sorwRl in the wars of the 
League under Henry IV, l)ut after a voyage to the 
West Indies, he was |)laced in charge of an expedition 
to continue the work of Jact.jues Cartier, the discoverer 
of the St. Lawronco. On 24. 16(t‘b Champlain 
anchored in that river, and for tlie lu^xt. four years 
was engaged on exploring the Bay of Fimdy and 
other parts. A visit to .France was followed by 
another expedition, and in July 1608 he founded 'the 
settlement wdiich he named Quel‘)ocu ’'Thonee ho made 
a journey up the Richdiou, and disc^ovorod and ex- ■ 
plored the lake which beai’s his name. Other explora- 
tions took him to the western sliores of Lake Huron 
and to Ottawa. Again in Frances in 1620, he returned 
with his family and with a commission as governor 
of , the new ' settlement. About seven years later, 
owing to the outbreak of war bet'ween France and 
England, his supplies were cut off, and Quebec had 
to be surrendered.' After the declaration, of peace, 
Uowever, .in 1633, he wtts again able to return, and it 
was in Quebec tliat he died. He wut:>te accounts of 
his voyages, and these were repiib,iis}ied i,n Quebec in 
1870. 

British Association: Officers for 1936 

The annual meeting of tlie Britisii .■\sso(,*,iatioii will 
be held next year in Blackpool on Sc])t ember 9™16 
under the presidency of Sir Josiah Stani]). Tlie 
following sectional presidents ha\'(3 betai appointed : 
Section A , (Mathematical a,nd Plyysical Sciences), 
Prof. A. Ferguson ; B (Chemistry), Prof. J. C. Philip 
C (Geology), Prof. H. L. Hawkins ; D (Zoology), Dr. 
Juhan Huxley; ' E , .(Geography), Brig. H. S. 'L. 
Winterbotham ; F (Eeonom.ic Science and Statistics), 
Dr. C. R. Fay; G (Engineering), Prof. W. Cramp; 
H (Anthropology), Miss D. A. E. Garrod ; I (Physio- 
Prof. R. J. S. McDowall ; J (Psychology), Mr. 

■ A. W. Wolters ; .EJBotany), Mr. J. Ramsbottom ; 
L (Educational Science),^ .Kir 'Richard Livingstone; 
M (Agriculture), Prof. J. Hendrick. The president of 
the Conference of Delegates of Corresponding Societies 
will be Dr. A. B. Rendle. 
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Prehistoric Research in South Africa 

In another coiiiimi of this issue of Nature (see 
p. 998) we publish an announcement of action taken 
by the Govorntnent of the Union of South Africa 
which will play a part of great importance not 
only in the advancement of the study of the pre- 
history of the sub-continent, but also ultimately, it 
may be asserted with confidence, in the elucidation 
of the whole problem of the distribution and develop- 
ment in culture of early man. The joint geological 
and archseoiogical survey of certain sections of the 
Vaal and Riet River valleys, for which arrangements 
are being made by the Directors of the Geological 
Survey and the Bureau of Archaeology of the "Union, 
will cover ■ an area which in the view of local 
archaeologists, and indeed, as has been shown notably 
and convincingly by the exploratory work of Prof. 
C; van Riet Lowe, is of cardinal importance in the 
correlation of geological and archaeological data in 
South Africa and the determination of their relation to 
evidence of climatic variation. As the survey will 
occupy fully the services of two geologists and an 
archaeologist for at least eight months, the under- 
taking will be costly ; but the expenditure is 
justified, even in present financial conditions, by 
the fact that this key area will be inundated when 
the dams now in course of erection across these rivers 
have been completed. 

The study of the prehistory of South Africa has 
made great strides in an incredibly short time, thanks 
to the enthusiasm of local archeologists and the 
insight with which they have applied and adapted 
to local conditions the lessons of European archeology . 
When, however, the survey now initiated has been 
completed and its results, whatever they may be, 
have been made available for correlation with those 
of analogous studies in other parts of the world, 
where the records of pluviation and glaciation are 
being interpreted and brought into relation, the study 
of prehistory at large will be deeply indebted to the 
Government of the Union of South Africa for its 
public-spirited promotion of this investigation while 
opportunity still served, and to the South African 
Association for the Advancement of Science for its 
services to research in urging upon the Government 
the desirability of an undertaking which not only 
will promote understanding of the conditions of a 
problem of the fi^rst importance in human history, 
but also holds out every promise of being of crucial 
influence in the future of prehistoric studies. 

Sign Language as a Form of Speech 

In his Friday evening discourse at the Royal 
Institution on December 13, Sir* Richard Paget dis- 
cussed “Sign Language as a Form of Speech”. The 
clue to the relationship between bodily gestures and 
the gestures of the mouth which produce speech was 
given by Darwin in 1872— nameljr, in the sympathy 
of movement between man’s hands and his mouth. 
Charles Dickens, thirty years earlier, in “Pickwick 
Papers”, had noticed the same effect. The deaf mute 
sign language is natural and universal among deaf 


mutes of all countries. The Red Indians of North 
America had a similar language of signs by which they 
could all communicate. In 1929, William Tomkins 
published his “Universal Indian Sign Language”, 
which described 700-800 signs. The sign language of 
the aborigines of North-W'est-Central Queensland was 
described by Walter E. Roth in 1897. Garrick 
Mallery, writing in 1881 on the Indian sign language, 
described also the sign language of the Neapolitans. 
He concludes that all these languages are only 
dialects of a single language — the gesture speech of 
mankind. Recently, the Russian Academy of 
Sciences has discovered a sign language, used by 
women only, in Russian Armenia — also a pic to - 
graphic script, twelfth to seventeenth centuries, 
which in many instances illustrates the sign language. 
Mr. Ivan Sanderson has recently discovered a sign 
language in the Cameroons ; but hitherto gesture 
languages have been largely ignored. Many people 
thinli any alteration of spoken language is sacrilege | 
actually, all spoken languages are still primitive and 
unsystematic. Sign language is capable of great 
development as a universal language. Abstract ideas 
can bo expressed in signs exactly as in spoken lan- 
guage — ^namely, by metaphorical reference to con- 
crete ideas. Signs — unlike words — can be quanti- 
tative as well as qualitative, and shapes can be 
signed by direct imitation. In experimenting vrith 
the development of a new sign language, the vocabu- 
lary has been based on C. K. Ogden’s ‘Basic English’ 
(850 words), but a much shorter sign vocabulary wdll 
suffice. 

Archaeological Museums 

The problem of the preservation and proper display 
of archaeological collections and the associated ‘finds’ 
from the excavation of archseoiogical sites is dis- 
cussed by the Editor of Antiquity in the December 
issue of that journal. Briefly stated, the points to 
which he directs attention are two : the restrictions 
of space which preclude display according to modern 
methods, and differentiation to meet the respective 
needs of the ‘ordinary’ man and the student ; and 
secondly, the necessity of a better organisation and 
distribution of the archseological material available for 
exhibition. In connexion with the second point, he 
is clearly preoceupied with the position of the British 
Museum (Bloomsbury), and here, as he points out, 
the question of reorganisation and distribution in- 
volves legislation. Further comment on the allocation 
of space to archseological exhibits may perhaps be 
postponed, pending the publication of a promised 
article in Antiquity which will deal with museum 
buildings. 

These questions, however, serve to remind 
us that there are other aspects of the museum 
problem, which inevitably must be discussed, if, and 
when, the organisation of collections and their ex- 
hibition com© under consideration. How far wdil it 
be advantageous, for example, to attempt to define 
the function of the local (that is, locally owned or 
municipally owned) museums, or to draft some 
scheme of co-operation between them and the 
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national collections, which would serve as the basis 
for a national system, in which museums of general 
cultural and archaeological interest dovetailed with a 
grouping of auxiliary museums of localised or 
specialised function. That there is already a certain 
amount of co-operation, localisation and specialisation 
in action is, of course, well known. The university 
museums, having special functions, would have a 
special place in such a scheme. There is at present, 
in fact, a certain amount of specialisation as between 
the museums of the various universities, the Pitt- 
Rivers at Oxford being the most conspicuous example. 
In one direction the way has been pointed out by 
Dr. R. E. Mortimer Wheeler, in his address when 
declaring open the Bishop Hooper’s Lodging as a folk” 
museum at Gloucester on October 10 last. A report 
of his address and of the opening ceremony will be 
found in the Museums J ournal of December. Dr. 
Wheeler’s most suggestive remark was that pending, 
or the pessimist might say failing, the institution of a 
national folk museum, the local museum should set 
about the collection of the material of local folk 
culture before it is too late. 

English Instrument Making 
At a meeting of the Newcomen Society held at the 
Science Museum on December 11, a paper by Dr, 
R. S. Clay and Mr. T. H. Court on ■‘^English Instru- 
ment Making in the 18th Century” was read. As is 
well known, Mr. Court has contributed largely to the 
collection of scientific instruments in the Museum. 
Some of these had been arranged on the lecture table, 
and during the reading of the paper Dr. Clay used 
them to illustrate his remarks. In the eighteenth 
century, he said, England was fortunate in having a 
number of men who were not merely instrument 
makers but also men of scientific knowledge. Moxon, 
Senex, Short, Dollond and Nairne were all fellows 
of the Royal Society, and they and others such as 
Benjamin Martin, George Adams and James Ferguson 
made advances in the constniction of scientific 
instruments which placed English microscopes, tele- 
scopes, etc., in the forefront and caused them to be 
copied abroad. One important invention was that of 
Marshall, who introduced the method of grinding a 
large number of lenses together on a block with a 
spherical tool, another that of the method of drawing 
brass tubes on a steel mandrel by which tubes capable 
of sliding smoothly in one another for telescopes could 
be made. Cuff, it appears, first introduced an all- 
brass telescope as a commercial instrument. The 
invention of the achromatic lens by Dollond, the 
invention of the quadrant by Hadley, the improve- 
ment in dividing scales by Bird and Ramsden and 
the construction of reflecting telescopes by Short all 
contributed to the supremacy of the English instru- 
ments, The biographies of a few of the most famous 
instrument makers only are known. Short was one 
of the few who made money by his business ; a good 
many others were at various times made bankrupt. 
The outstanding men at the end of the century were 
Jesse Ramsden (1735-1800) and Edward Nairne 
(1726-1806). 


■Dr. R* A. Miltikan and the Earths Magnetic Field 

Ever since the time of (hiiiss, it has boon assumed 
.'that the intensity of tlio earth’s rimgiiotic field is 
practically syiiimefrioal. When attoinptirig to find 
out the natiiro and distribution of tlie cosmic rays, 
Dr. Millikan has discox’orod that w© most seriously 
modify our ideas about the earth’s fioltl. According 
to a report by Scienct^ Hervir«% Washington, B.C., 
Dr. Millikan in a papier read at a moeting of the 
National Academy of 8eioncc‘rf at Cliarlottesville, 
Va., stated that the magmdie field extends into 
space for at least 10,000 miles and that the mag- 
netic intensity’ is stronger on tlu;^ side of the earfi^' 

opposite to America. There is a greater effect on 

the cosmic ray intensity from the north magnetic „ 
pole to the equator in the region of India than there ' 
is in comparable latitudes in America. The Depart- 
ment of Terrestrial Magnetism of tlie Carnegie 
Institution of Washington has compared tlie magnetic 
variations on the siirfaee of the earth wdth Millikan’s 
results determined by cosmic ray intensities. It 
conciudes that the variatioiLS of inugnotism ('xtend 
many thousands of miles into space. Tlie earth’s ■ 
field appears to bo lopsi«ied. 

A Standardisation of Inefficiency 

In the World Economic Surrey just issued by the 
League of Nations instnauivo statist i<',s are given 
of the world production of olctttrical mmvgy. Taking 
the average amiuai issue froin HI25 until 1929 as 100, ■ 
the issue in 1932 was 119, in 1933 it was 125 and in 
1934 it was 138. Perusal of the Survey shows that in 
no other branch of industrial activity h&s such rapid 
progress been made during this period of, great 
depression. World Power' of October, in commenting 
on this, points out that the manufacture of plant 
does not increase pari passu vritli the demand for 
electrical energy. Part of the lag may be due to 
the great advances made in generating efficiency as 
a result of industrial research. This may have 
inspired a policy of caution among buyers of plant, 
and so they may be chary of placing now orders. It 
may be advisable to correlate technical research and 
new orders for electrical devolopmont, if., overseas 
countries continue to protect inefficient instalIatio.ns 
by obsolete standardisation rogulatioiis. ;. World 
Power states that .scientific investigation is likely. to 
receive a severe setback .because research, work will 
lack a world market for the products it improves. 
.A secondary boom tends to develop in the sheltered 
manufacturing industries . abroad, which, receive 
added protection from the depreciation of . the 
exchange. A number of .foreign countries with . 
depreciated exchanges are adopting plant and equip- 
ment regulations which give results much inferior 
to those obtained by research and the best technical 
practice, ^ , There is in fact a^ tendency tow’'ards 
standardising inefficiency, and this discourages 
scientific research. 

Modern Physics 

Of the series of pamphlets recently issued in Paris 
by Messrs. Hermann et Cie under the title “Actualitds 
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Scientifiqiies et Industrielles”, six deal with physical 
questions. M. Jean Perrin, under whose direction 
the pamphlets dealing with atomistics are issued, 
is himself responsible for four entitled “Grains d© 
Matiere et de Lumi^re”. The first is on the existence 
of the ‘grains’, that is, of atoms, electrons and photons, 
the second on the structure of the atoms, the third 
on the complexity of their nuclei and on their radio- 
activity, and the fourth on the changes which can 
be produced in them by bombardment. Prof. Joifd 
of Leningrad, who is dealing with the physics of solids, 
contributes a somewhat longer pamphlet, on semi- 
conductors, the conductivity of which is due tO' a 
small fraction only of the valence electrons attached 
to their atoms. M. Y, Rocard presents the first 
pa.mphlet of the series on hydrodynamics and 
acoustics, on the statistical theory of fluids and the 
equation of state, by M. J. Yvon. Each pamphlet 
gives a concise and readable account of the present 
state of the subject with which it deals, and is written 
by one who has himself made distinct and valuable 
contributions to our knowledge of it. 

Radio Data 

A SBCONTD edition of “Radio Data Charts” by Dr. 
R. T. Beatty (Iliff© and Sons, Ltd. 45. 6d. net) 
is to be welcomed, since the opportunity has been 
taken to extend its scope to cover the most recent 
advances in radio technique. The various abacs 
provided now cover wave-lengths down to five metres, 
while provision is mad© for audio -frequencies over 
the range 20-10,000 cycles a second. This publication 
contains a series of thirty abacs with explanatory 
notes and examples, by means of w^hich many of the 
quantities required in radio -frequency work can be 
obtained directly without the necessity for laborious 
calculation. In addition to the means for obtaining 
the inductance, capacitance and reactance of coils 
and condensers at both audio- and radio -frequencies, 
charts are given for obtaining the efficiency and time 
constant of a grid leak and condenser combination, for 
designing coils to have a minimum radio -frequency 
resistance and for the design of attenuation circuits, 
select only a few typical examples. The wLole 
series of charts is printed in a clear and easily 
accessible form and will be found to be most valuable 
to engineers, experimenters and students dealing with 
radio -frequency work. 

Clotigh Memorial Research Fund for Geology 

Thbough the generosity of Mrs. Clough, a fund 
was established in 1935 in memory of her late 
husband Dr, C. T. Clough, for the purpose of en- 
couraging geological research in Scotland and the 
north of England. The north of England is defined 
as comprising the counties of Northumberland, 
Cumberland, Westmorland, Durham and York- 
shire. Under the terms of administration of the fund 
a sum of approximately £30 will be available annually. 
Applications for grants for the period April 1, 1936- 
March 31, 1937 should state the nature of research 
to b© undertaken, amount of grant desired, specific 
purpose for which the grant will be used and whether 
any other grant-in-aid has been obtained or applied 


for; they should be in the hands of the Secretary, 
Clough Memorial Research Fund Committee, Edin- 
burgh Geological Society, Synod Hall, Castle Terrace, 
Edinburgh, not later than February 1, 1936. 

Statistics of the British Cinema Industry 

At the meeting of the Royal Statistical Society on 
December 17, Mr. S. Rowson read a paper entitled 
“A Statistical Survey of the Cinema Industry”. 
When the figures disclose that in 1934 there were 
957 million admission tickets sold for the sum of 
£40,950,000 (the average price of a ticket thus 
being 10- 3d.), and when one further considers the 
character and splendour of the modern cinema to- 
gether with the fact that four out of every five 
people visiting the cinema pay not more than one 
shilling for a ticket, the cinema is shown to bo as 
one of the sociological wonders of the century, 
meriting attention and investigation. Of the year’s 
revenue from admissions, the Government claimed 
£6,800,000 in entertainment duty. The average 
weekly cinema attendance throughout the year is 
about 18| millions. At the end of 1934 there were 
4,305 cinemas in Great Britain, with an average of 
900 seats in each. In the London postal area alone, 
there were 401 cinemas. Of the various districts 
Lancashire had the greatest number with 699, 
Midlands next with 585, and Yorkshire and district 
next with 534, North Wales had the smallest number 
with 62^ — as opposed to 259 in South Wales. In. the 
London area there was one seat for every 14 of the 
total population ; in the Lancashire area one to 
nine ; in the eastern counties on© to nineteen ; in 
South Wales one to ten. Eliminating the population 
under 15 as infrequent cinema-goers — the number of 
persons per seat were: in London, 10*9; in the 
Eastern Counties, 14; in the Midlands, 9*6 ; in 
Yorkshire, 8*0; in Lancashire, 7*0; and in South 
Wales, 7*6. It will be seen from the foregoing that 
the problem of redundancy or overbuilding is now 
becoming serious. 

Food of the Bullfrog 

Mr. S. W. Frost had a bullfrog of 200 gm. under 
observation in a cage provided with a small pond 
(“The Food of Bana catesbeiana, Shaw”, Gopeia, No. 1 ; 
1935). Its feeding capacity is amazing. During the 
summer it ate more than four himdred and twenty- 
seven grams of food — ^more than twice its own weight 
— in less than five months. The artificial conditions 
may, however, have caused it to ©at more than it 
would have done in natural surroundings. The food 
eaten included 56 amphibians (frogs, toads and sala- 
manders), 63 insects (beetles, moths, caterpillars, 
grasshoppers and cicadas), slugs (Limax maximtis) and 
birds. As an example, on June 23 it ate 2 Promethia 
moths and 8 other insects; June 24, 1 Promethia 
moth, 3 other insects and 1 nestling sparrow (18 gm.) 
June 25, 1 frog (6 gm.) ; June 16, 2 frogs (13*5 gm.). 
It has a curious method of accepting its food, pre- 
ferring to take it underwater ; “sometimes it snatches 
a morsel of food on the bank of a stream or pond, 
but invariably jumps into the water and submerges 
it to swallow”. 
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Swimming Baths and Pools 

The Minister of Health has directed the attention 
of local authorities for the necessity of cleanliness 
in swirximing pools (Circular 1503. London : H.M. 
Stationery Office* price Id.). The circular emphasises 
the opportunity which the winter months offer for 
ensuring a proper standard in swimming baths and 
pools. The requisite degree of purity can best be 
maintained by efficient continuous filtration and 
continuous controlled chlorination. The recommenda- 
tions apply to all baths and pools open to the public, 
whether publicly or privately owned, for local 
authorities, under the Public Health Act, 1875, have 
power of control over privately owned pools used by 
the public. 

Pathology and Bacteriology at Leeds 

The armual report for 1934 of the Department of 
Pathology and Bacteriology in the University of 
Leeds has boon issued, and gives a brief account of 
the routine and research work prosecuted under the 
direction of Profs . Stewart and McLeod . The research 
work includes studies on industrial pulmonary 
diseases, diphtheria, immunity, and catarrhs of the 
respiratory tract. Prof. Passey contributes an 
abstract of work done in cancer research. 


December 21 , 1935 

the Civil Service CoininiHsiuiicT’S ivive eliminated the 
subject of everyday w1ii(*h has bcTui one of 

the obligatory subj(‘-cts for coinptditive oxaminationg 
for the administrative group of Coveriiinont service, 
from, next year’s c«anii nations ; aiwl whetlK'r, before 
taking this decision, the Service, roiiiniissioners 
consulted any society or body reproseiitiiig cidiica^ 
tional and scientific iiiteF(\sts’’. Tie'*- given on 

December" 16 by the Eiimiwual Secn-cdary to the 
Treasury vras as follows : answcn* to both parts 

of the question is, in the nogati\*a,” Tiir^ ciirtness of 
the reply borders almost on discourtesy to the 
scientific and educational bodies conc‘erned ; and we 
trust that the matter will not Inft in the present 
unsatisfactory position. 

Scales of Ordnance Survey Haps 
Ik reply to a c|iiestioii by Colonel A. W. C-oodman 
in the House of C-ommons on December 12, tlie Right 
Hon. Walter E. Elliot, Minister of Agrieultiir<\ stated 
that “no decision lias been taken to introtiuco the 
metre as a unit of moasureineni in Ordnaneo Survey 
maps. - .The question is among thost^ io bo examined 
by the Departmental Committee, wliieh is at present 
considering the future jirogrannup oi' tlio Ordnance 
Survey Department.” . 


Harrison Memorial Prize* 1935? Dr. L* E. Sutton 
At the meeting of the Harrison Memorial Prize 
Selection Committee, consisting of the presidents of 
the Chemical Society, the Institute of Chemistry, the 
Society of Chemical Industry, and the Pharmaceutical 
Society, held on December 12, it was imanimously 
decided that the Harrison Memorial Prize for 1935 
should be awarded to Dr. Leslie Ernest Sutton. The 
presentation of the Prize will be made at the annual 
general meeting of the Chemical Society to be held 
at the University of Bristol on Thursday, April 16, 
1936. Dr. Leslie E. Sutton was educated at Watford 
Grammar School, and proceeded to Lincoln College, 
Oxford, in 1925, obtaining his B.A. and B.Sc. with first- 
class honours in 1929. He was elected senior research 
scholar of the Department of Scientific and Industrial 
Research in 1929, and obtained his D. Phil, and 
fidlowship of Magdalen College in 1932. He worked 
wdth Prof. P. Debye at Leipzig and with Prof. L. 
Pauling at the California Institute of Technology, 
Pasadena, and during the past five years he has been 
carrying out research at Oxford. His original in- 
vestigations on dipole moments, including the re- 
lation between moments and orientation in benzene 
substitution, on valency angles, and on electron 
diilra{d,ion are of outstanding merit, and form a 
notsibt^ c contribution to our knowledge of physical 
chemistry, 

^Everyday Sdetice” and the Civil Service Commissioners 
Otjb leading article this vreek deplores the removal 
..iroin, examinations for higher administrative posts of 
the Civil .Service .of the eornpulsory subject “Everyday 
Science”. In this ;comiexion, , Sir ArnoldWilson put 
a question in the House of Commons asking the 
Secretary to the Treasury “whether he is aware 'that 


Committee against Malnutrition 

, Ik the aimiversary address to tlio Royal Soeioty'.:.,,; 
(Hatitre, Dec. 7, p. 895), Sir F. Ciowlancl, , Hopkins 
mentioned a “self-constitut od <*ommitlee” issuing 
“propaganda against malnutrition”. Tins (Vunraittee 
—a body of rescjarch workers and m<:'.nil)«‘rs of the 
medical profession — is the Committee against Mal- 
nutrition, 19c Eagle Street, Holborn, W.C.L The 
Committee issues a two -monthly bulletin dealing with 
all aspects of modern niitririonai research and of 
malnutrition as a social question. The annua! sub- 
scription is 3s., and in the ease of associates 5^., a 
sum which entitles them to llif* full use of the files 
and library of the Coininit tee. 

Fifth Mount Everest Expedition 

It is announced that the j)arty whicdi will make 
the fifth attempt to climb Mount Evoi-est in the 
1935-36 expedition undru* t!io leadnrsliip of‘ iM'r, 
Hugh Riittledge has bruai chosen l>y the ^foiint 
Everest Committee, of wliicdi Major-( Jeneral Sir 
Percy Cox is chairman. The nuanbors ot' tha party 
will be Mr. E. E. Sliipton, leaxh^r of' the Mount 
Everest reconnaissance party in Tibet; Mr. F. S. 
Smythe, wdio has taken part i.n ' thr€M 3 previous 
expeditions ; Mr. P. Wyn Flarris (Keii'ya Civil 
Service) Dr. C. B. Warren, ,fo.rmer.iy of St. Bartholo- 
mew’s Hosp.ital ; ,Mr. E. G. H. Kempson, a master 
at, Marlborough College; Major C. J.' .Morris, late 
2nd/3rd Gurkha Rifies ; Dr. Noel Humphreys, who 
led the Oxford University E.xpedition to Eiiesmere 
■Land last year Lieut. , W. R. , Smijtli- Windham, 

■ Royal .. Corps , of .Signals ; Lieut. J. . -M. -L. Gavin, 
Royal Engineers.; Mr. F. H. L. Wigram, a medical 
student at St. Thomas’s Hospital ; and Lieut. P. R. 
Oliver, South Waziristan Scouts. 
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Physical Society's Exhibition 

The twenty-sixth annual exhibition of scientific 
instruments and apparatus, arranged by the Physical 
Society, will be held on January 7, at the Imperial 
College of Science and Teclmology, Imperial Institute 
Boad, South Kensington, S.W,7. Manufacturers of 
scientific instruments will be exhibiting their products 
in the Trade Section. The Besearch and Experimental 
Section will contain contributions from research 
laboratories, and there will be a special sub-section 
devoted to experiments of educational interest. In 
addition, the, work submitted for the Craftsmanship 
and Draughtsmanship Competition by apprentices 
and learners will be on view. Discourses will be 
delivered on two days at 7.45 p,m. as follows: 
January ,7, R. A. Bull, “Some Instruments used in 
recording Sound on Film” ; January 8, R. W. Paul, 
“Electrical Measurements before 1886”. Admission to 
the exhibition is by ticket only. Members of institu- 
tions and scientific societies may obtain tickets from 
their secretaries ; tickets may also be obtained 
direct from the Exhibition Secretary, 1, Lowther 
Gardens, Exhibition Road, S.W.7. 

American Association for the Advancement of Science 

The American Association for the Advancement 
of Science will hold its ninety-seventh meeting at 
St. Louis, commencing on December 30. On the first 
evening, the retiring president, Dr. Edward L. 
Thorndike, will deliver an address entitled : “Science 
and Values”. Among the special lectures are J. B. 
Taylor, “The Electric Eye and the Human Eye” 
(Sigma xi Address) ; Prof. J. E. Woodridge, “The 
Claims of Science” (first of series of annual lectures 
to be arranged by the United Chapters of Phi Beta 
Kappa) ; Dr. H. G. Moulton, “The Scientific Method 
in the Investigation of Economic Problems” ; Dr. 
B. A. Houssay, “Hypophysis and Metabolism” ; 
Dr. Karl F. Meyer, “Plague, Past and Present” ; 
Dr. E. H. Barbour, “The Proboscidea of the Plains” ; 
Prof. F. Slocum, “The Changing Picture of the 
Universe” ; Dr. V. O. Knudsen, “The Absorption 
of Sound in Gases” ; Dr. V. Bush, “Mechanical 
Analysis” (Josiah Willard Gibbs Lecture). A meeting 
will also bo arranged between the secretaries of 
sections and affiliated societies and representatives 
of the Press to discuss the broader principles or the 
tecliniqu© of the popular presentation of science. 
Further ' information can be obtained from the 
Permanent Secretary, Dr. Henry B. Ward, Smith- 
sonian Institution Building, Washington, D.C. 

Announcements 

We much regi’et to announce the death, which 
occurred on December 16 at the age of eighty-one 
years, of Sir Richard ■ Glazebrook, K.C.B., K.C.V.O., 
F.R.S,, from 1889 until 1919 director of the Rational 
Physical Laboratory, and from 1908 until 1933 
chairman of the Aeronautical Research Committee; 
also of Mr, P. G. Gilchrist, F.R.S., who was associated 
with the late Mr. S. G. Thomas in the introduction of 
the basic Bessemer process for the production of 
iron, on December 15, aged eighty-three years. 


It is announced that the King has been pleased to 
appoint Mr. Edgar John Forsdyke, keeper of the 
Department of Greek and Roman Antiquities at the 
British Museum, to be director and principal librarian 
of the Museum, in succession to Sir George Hill, who 
will retire in Midsummer, 1936. 

Dr. G. a. Young, chief geologist of the Canadian 
Geological Survey, has been elected president of the 
Royal Society of Canada in succession to the late 
Dr. Reginald W. Brock. 

Prof. Otto Lehmann, director of the . Museum 
at Altona, has been awarded the Goethe Medal for 
Science and Art. 

A MEDALLION lias recently been affixed to the house 
at Confolens in the Department of Charente, in which 
the late Dr. Emile Roux, the director of the Pasteur 
Institute of Paris, was born. 

It has been arranged for a number of the official 
lectures which are being given in connexion with the 
Exhibition of Chinese Art at Burlington House, to 
be published in the Journal of the Royal Society of 
Arts, The first of these, “The Chinese Exhibition”, 
by Sir Percival David, has already appeared, and 
Miss Helen FernalcFs lecture on “The T’ang T’ai 
Tsung Horses” is being published on December 20. 
Copies may be obtained from the vSeeretary, Royal 
Society of Arts, John Street, Adelphi, W.C.2, price 
Is. each. 

A SPECIAL section of the Illuminating Engineering 
Society to be devoted to photometry and allied 
subjects is now being formed. The honorary secretary 
is Mr. K. F. Sawyer, of the Gas Light and Coke 
Company, W^’atson House, Nine Elms Lane, London, 
S . W . 8 . Arrangements have been made for th e open - 
ing meeting to take place at the Westminster Technical 
Institute, Vincent Square, London, S.W.l, at 6.30 p.m. 
on January 28. An introductory address, dealing with 
certain outstanding problems in photometry, will be 
delivered by Dr. J. W. T. Walsh. 

Erratum. — In the commimications by G. Wald 
entitled “Pigments of the Bull Frog Retina” (Nature, 
Nov. 23, p. 832) and “The Visual Purple System in 
Marine Fishes” (Nature, Dec. 7, p. 913), the ordinates 
of the graphs should read “Extinction (log Iq/J)” 
instead of “Extinction (109 IqIIY' as printed. 


Applications are invited for the following appoint- 
ments, on or before the dates mentioned : 

A John William Hughes professor of civil engineer- 
ing in the University of Liverpool — ^The Registrar 

(Feb. 10). 

A principal of the Leathersellers’ Technical College 
— ^The Clerk to the Governors, Leathersellers’ Hall, 
St. Helen’s Place, London, E.G.3. 

An engineer to the Government of Nigeria — The 
Crown Agents for the Colonies, 4, Millbank, London, 
S.W.l, 


986 


NATURE 


December 21, 1935 


Letters to the Editor 

The Editor does not hold himself respmsible for opinions expressed bp his coirespomlents. 
He cannot undertake to return, or to correspond with the. uriters of, rejected manuscripts 
intended for this or any other part of Natckb. No notice is taken of anonymous com mu meat tons. 
Notes on points in some op this week’s betters appear on p. 9!»1. 

COB.RliSPOlSrDBN'TS ARE HTVITED TO ATTACH SIMILAR StJMMARIiSS. TO THKIR COMMUXICATIONS* 


Biometrical Studies on Herbarium Material 

One type of information concerning species^ is 
almost universally lacking in herbarium material, 
even in that of the most copiously collected species 
and varieties of plants. Because the lack seems to 
be due to a general failure to appreciate the value 
of such information, it has seemed wise to direct 
attention to the problem, and to indicate methods 
of dealing with it. 

For species which are well represented in herbaria, 
one can now obtain from the preserved specimens a 
substantially accurate record of the general range 
of variation. Seldom or never, however, is it possible 
to ascertain the comparative frequency of the different 
variants. In Fmxinus Pallisae'^, for example, it is 
difficult to decide whether one is dealing with various 
departures from a common morphological central 
type, or whether the bulk of the population is grouped 
around two or more extremes with occasional inter- 
mediates between them. If information as to fre- 
quencies were at hand, it would very probably be 
possible to diagnose one variable but still coherent 
species, or, alternatively, to explain the result as due 
to hybridisation. 

In such variables as Fraxinus Pallisae and F. 
oxyoarpa^ it is possible to supplement the customary 
herbarium material with another kind of specimen 
which will supply exactly the information which is 
ordinarily lacking. These supplementary specimens 
need be little or no more laborious to collect than 
ordinary ones, nor, if the work be critically done, 
need they take up undue space in the herbarium. 
All that is needed, in addition to the kind of specimens 
usually collected, is a series giving a random sample 
of the population. This need not consist of complete 
specimens ; any critical portion of the plant will 
probably suffice. In Fmxinus, for example, one leaf 
per tree, from every tree in a small copse, or from a 
random sample of the trees in a forest, can be moxmted 
several to a sheet. While the specimens need not be 
bulky, they should be carefully chosen to be as 
comparable as possible ; in Fmxinus they should all 
be loaves in the sun, or all in semi-shade ; they 
should all be either from fruiting or non-fruiting 
branches, and if possible from trees of about the 
same age. Different genera will require other sorts 
of material. In Iris oxi^ seed from every one of the 
plants in a meadow, in Prunus one average ‘stone’ 
per tree from all the trees in a single mountain valley 
or along a certain length of beach, in Centaurea one 
head from every plant growing on an area of down, 
will produce collections which can be filed in packets 
on a single sheet. Such collections, however, if care- 
fully gathered, will yield valuable and unique 
biological information. 

It is important, of course, that, where great 
numbers of individuals make it necessary for the 
collector to choose relatively few, the choice be made 


. as representative as possilile. One of the simplest ' 
.ways of accomplishing this result is to collect along 
a line (or if necessary along a series of parallel lines) 
until the necessary number of individuals has been 
sampled. With low -growing plants it is usually a ; 
simple, matter to sight across such a community as a 
meadow or a bog where thc‘- plants are grooving and 
to pick out a route wdiieh will be reprasentative, and -= 
then to collect comparable fragments (leax'os, flowers, 
seed-pods, etc.) of every plant alomr this line. Some 
modification of this method will ordinarily suffice for 
larger-gro wing species, though more mathematically 
refined methods for taking sucli sam]>lps might readily 
be devised®. The numbtu* of indixdfluals collected 
will depend, of course, upon the east^ of collection, 
and to a certain oxtont upon nc‘c‘ds of the ])articnlar 
problem under investigation, (le-nerally sjmaking, at 
least twenty-five will be nocr^ssarx’ hi'foT'e one can 
place much confidence in tht^ result, while samples 
of more than fifty may not gix'o such improved results 
as to justify the extra la!)our. 

In our opinion, such eolleetioiis, if once made, 
should be filed together, even though they may in- 
clude two or more species. Once separated into their 
specific components, they are difficult and sometimes 
impossible to reunite. Cross-references can be made 
on the orthodox herbarium material, ’which., of course, 
should be collected at the same time. There doe^s not 
seem to be any iniierent difiiculty either in assembling 
such material or in filing it In a regular herbarium. 
It is to be hoped that such collections may be made 
more frequently, e.specially from species or groups 
. of species which are diffici.i!t or impossible to diagnose 
.precisely by more orthodox taxonomic methods. 


Washington University, 
St. Louis, 
Missouri. 

Royal Botanic Gardens, 
Kew, 

Surrey. 


E. Ande-RSOn. 


W. B. Ttokill. 


\Tedd and Tiirrill, *‘F,raximis Pallime and Its Relationships**, Km 
Bull, 18S; 1935. 

* A* f lapham, “The Form of the Observational Unit in Qimn- . 

titatwe Ecology", «/. JScaL, 20, 192 ; 1932. 


Meaning of Certain Constants in Use in Physics 
Recent, discussions .as to electrical units have. led 
to a consideration of the meaning of the . constants 
li, K, A, employed in. electrical theory. It appears 
that ea.ch of these is needed, as linl-c, to allow, us to 
express in dynamical .(‘absolute’) units the forces 
active' between certain . . electrical .and magnetic 
quantities. Thus we have 

■ .Force = 

and two similar equations,, where are, quan- 
tities of magnetism. 


I^fcusu-w- ... 
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It is of course the case that |x, or more accurately 
|x/-4s measures the ratio of magnetic induction to 
magnetising force, the permeability of the medium, . 
while If, or rather Jf/4Tc, is a measure of its permit- 
tivity, the ratio' of electrical displacement to electric 
force, but these facts are consequences of theory 
rather than fundamental definitions of the coefficients 
|x and if . The object of this note is to direct attention 
to the fact that many other coefficients used in 
physics share this role with jx and If. 

Hooke’s law, “Ut tensio sic vis”, might be made 
the basis of a definition of force ; indeed, it is used 
in the spring balance as a measure of force. . A 
eoeflicient. Young’s modulus, gives ixs the link by 
means of which we can express the stretch (tensio, 
extension) of a spring or piece of elastic in d^^mamical 
measure. This is true of all coefficients of compressi- 
bility or rigidity . By means of them w^e are enabled to 
express d^^mamically the pressures or tractions re- 
quired to change the volume or shape of a body by 
a given amoimt. 

JSTor is this use of a coefficient limited to eases 
in which force is one of the quantities measured. 
Heat is properly measured as energy ; it can also 
be measured by the rise of temperature produced 
in a given mass of water. Joules’ equivalent is a 
coefficient which enables us to express a rise of 
temperature as the ratio of energy to the mass of 
water ; the result is not completely ‘absolute’, for 
it involves certain properties of water. 

Or again, to take a case involving, no doubt, the 
properties of a quantity of electricity, the electron, 
Planck’s constant gives us the ratio of a quantity 
of energy to the frequency of an electron and thus 
enables us to express the frequency of an electron 
in dynamical units. ^ T. Glazebrook. 

Ballards Oak, 

Limpsfieid, 

Surrey. 

Dec. 2. 


D 


■ Mpc^ < 


( 1 ) 


the proton in the hydrogen atom together with the 
electron can be transformed into a neutron, if 


D < mc^ — J» 


( 2 ) 


J being the ionisation energy. 

Since, at present, relation (2) cannot be excluded 
with certainty, we have calculated the rate of transi- 
tion of a hydrogen atom into a neutron. The result 
depends somewhat on the form of the interaction 
between the heavy particle and the electron -neutrino 
field. We have used two such forms, that proposed 
originally by Permi (Lc.), the other by Konopinski 
and Uhlenbeck®, and we find in the former case : 

' A2 

R' m 


and in the latter, B" ■ 


A" 


where T == 
and A == 


— J — D 


me 


m 

= 8*8 X 10^® sec. (4) 
(5) 


Production of Neutrons by Annihilation of Protons 
and Electrons According to FermTs Theory 

In the theory of p -decay as proposed by Permi^, 
one assumes the existence of elementary processes 
in which a neutron is transformed into a proton by 
simultaneous creation of an electron and a neutrino. 
For the inverse process, which is also naturally con- 
tained in Fermi’s theory, one needs the previous 
existence of an electron and a neutrino. It might 
therefore be thought that a proton cannot be trans- 
formed into a neutron without the presence of a 
neutrino source. Such a source, however, is not 
necessary if it be admitted that in empty space all 
negative neutrino states are occupied in the same 
way as the negative energy states of the electron in 
Dirac’s theory of the positron. In this case, for example, 
the presence of an electron alone is sufficient since the 
neutrino can be furnished from a negative state. 

The transformation of protons into neutrons by 
positron emission has already been treated by 
Uhlenbeek and Wolfed Of course, it could only occur 
if for the masses and m of proton, neutron 

and electron respectively, the relation 


g is the universal constant as determined by the 
P -decay with the value g = 4 X cm.® erg; 

2Tvti is Planck’s quantum of action ; a is the reciprocal 
of the Bohr radius ; c is the velocity of light ; and 
J is the ionisation energy of the hydrogen atom. 

If by a very cautious estimation we assume that 
the lifetime of hydrogen is certainly longer than 
10^® sec., we find as a lower limit of JD from (3a) ; 

D > 0-9 me® = 4*5 X 10® e.v. ; (5a) 

from (36) : 

R > 0-6 me® = 3 X 10® e.v. (56) 

Since it is very likely that not only are the rela- 
tions (5) satisfied but also that D is considerably 
larger than me®, a transformation of protons into 
neutrons could only occur by bombardment with 
electrons of high energy. We have also treated this 
case neglecting the Coulomb interaction between the 
proton and the electron. For the cross-section w© 
obtain with 


in the Fermi case 

in the Uhlenbeek case 


A -r® 

V 


A - r^. 

V 


(6a) 


( 66 ) 


H and v are enei-gy and velocity of the incident 
electron ; A is the universal area 


g 2,^2 

^ 2/k%^ 


1-7 X 10-^' 


cm.® 


( 7 ) 


The- smallness of the value (7) will scarcely permit 
detection of our effect, although it increases rapidly 
with the electron energy. Our calculations have 
been carried out on the assumption that the mass 
of the neutrino is small compared with the mass of 
the electron. In addition, for simplicity, terms of 
the order rrijM have been neglected. 


MjSfG^ 

were valid. Recent data for the neutron mass seem 
to exclude such a relation. 

By a process of the kind mentioned above, however, 


Universitetets Institut for 
Teoretisk Fysik, 
Kobenhavn. 

Oct. 26. 

> E. Fermi, Z, Phys„ 88, 161 ; 1934. 
* Phys. Rev., 46, 237 ; 1934. 

^ Phys. Rev., m, 7 ; 1935. 


F.. Bloch. . 
C. Moller. 
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Conditions Determining the Intensity of X-Ray 
Reflections from Microcrystalline Layers 

The letter of Messrs. Stephen and Barnes on a 
“New Technique for Obtaining X-Ray Powder 
Patterns” in Na.tuee of November 16, p. 793, raises 
some points of interest with regard to the geometrical- 
optical conditions governing the device they describe. 

As is done in the fiat layer method we have de- 
veloped^, they observe X-ray reflections from a flat 
mierocrystalline layer by making use of wide beams. 
The X-ray source is at some distance from the camera 
and the layer is set so as to make only small glancing 
angles with the reflected rays. Such conditions 
correspond to our focusing relation sin a/sin p = ajb 
for the case a >* 6. In Fig. 1, this relation is illustrated 
by reference to the Horoidar surface, discussed in 
previous papers®, which determines the locus of the 
points so situated as to reflect from a source A to G 
through an angle 2tc — (a 4* p). Since the magnifica- 
tion between A and G depends on the zone of the 
toroid, by making a> b a reduced image of the 
source with a corresponding increase of intensity can 



be obtained. Apart from this factor of magnification, 
the intensity is determined by the angular width of 
the incident beam. To obtain the maximum intensity 
we have met these combined requirements by placing 
the source A, which generally is a slit, back in the 
anticathode itself. The multiple diaphragm used by 
Messra. Stephen and Barnes approximates to these 
conditions, as for a parallel beam a = oo, when 
the focusing relations always requires the angle p 
to be small. It would thus appear that their method 
is in its principles the same as our method of the 
flat layer. Although they do not use the term 
focusing, the sharpening of lines and the increased 
intensity with shortening of exposure are two aspects 
of focusing and scarcely involve a new principle, 
claimed 'in ' the letter. 

This view seems to be supported by Dr. W. H. 
George’s elegant method® referred to in Messrs. 
Stephen and Barnes’ letter, of obtaining a strong 
monochromatic reflection from a copper crystal 
cijt^so that its surface is oblique to the reflecting 
lattice planes. This corresponds to the reflection 
from an element of the toroid with a 4= 6, and is entirely 
accounted for by the focusing relations; we de- 
scribed this in our earlier discussion by saying '“that 
the lattice planes from which reflection takes place 
are inclined to the surface of the toroid like the tiles 
of a roof”. They are indicated in Fig. 1 by the 
shaded lines at jB. 


■ We look forward to finding in the more extended' '5'’ 
publication foreshadowed !>y Messrs. Btepiion and ‘ 
Barnes a fuller exposition of* the distinctive features 
of their 'method and of the uiideriying principle. 

■In some moasurements with a source A at Mte ■ 
distance and a flat inierocrystaliiiio layer, w-e found ^ 
that with decrease of below the angio of focusing | 
the intensities did not iiicreaso l)ut decreased in 
accordance with an absoi'ptioii wliieli could ; 

not be discussed within the limits of this letter. 1 

J, Brex't^iko, 1 

Physical Laboratories, * 

University, 

Manchester. 

1 J. Brentano, NlTTOB, 112, 652 ; 1923. Prm. PAw. Soe., 37, 184 ; 

1925. 

® J. Brentano, Arch. Sei. Pkm. et Acit., (41, 44,. 66; 1917; (5), 1, 
550; 1919. Also loc. cifc. 

3W. H. George, KArmui, 136, '180, Aiig. 3,, 1935. . 

* J. Brentano, Z. Phm., 70, 74 ; 1931. Pme, PUms. Soc., 47, 932; 

1935. 


Variation in the Lattice Con-stant of Zinc Oxide I 

In the course of electron diffraction investigations, 
it is often necessary to ha\'o a more accurate method 'I 
of measuring voltagi» than the spark gap affords. j 
Reference films have been used by se\’erai workers, 
the electron voltage being calculated irom the lattice 
constant as known from X-i*uy work. Gold fihns 
were originally used, but nioro reccuitly metallic 
oxide films have botm preferred, as they yield very ’ 

good diffraction patterns. TIk^ use of such films | 

obviously demands that the crystal structure shall | 
be stable and the lattice dimerLsions coris'tant. ,, 

During the past three years, I have been using 
both gold and zinc oxide films in .this way. Whilst i 
the former have behaved uiiiformiy well, the latter * 
have showed small but consistent variation in lattice . 
constant, as tested against a high-resistance volt- "j 
meter. It is conceivable, but scarcely possible, that 
both the voltmeter and gold film varied, and that 
the zinc oxide films were actually stable. 

The oxide films were prepared by withdrawing a 
brass /washer of 5 mm. diameter from a skimmed 
melt of granulated zinc contained in a crueibie. The 
lattice constants of such a newl^'' prepared film were 
found to be ; a = 3*234 ± 0-005 A. ; c =,1*615 ± 
0-005 A. After an .interval of one year, durii'ig which ' , ' 
the film was protected from dust but was exposed ■, 
to the air, the constants were foii'iid , to be : a ,== ' . 
3*262 i 0*005 A. ; c = 1*628 -i 0*005 A. Sixmonths , 
later the values were found to be slightly liighei- ; 
still : a == 3*279 A. and c = 1*637 A., with the same 
probable error as before. No changes in these la,tter, ' 
values w'-ere observed after the lapse . of a fiirthc/r 
two months. To check this drift in the lattice 
constants, a fresh zinc oxide film was then. prepared. ' 
This gave values very near to those first obtained 
with the previous filin : a = ^3*242 A., c, = 1*620 A.,, 
These values compare with those given by Bragg^ : 

■..a =^3*220 A., c = 1*608 A.; the difference is not : 
significant, as there is a constant error of ± 0*5 per 
cent in the present -work, owdiig to uncertainty as 
to the camera length. This error will affect all the 
values equally, and therefore can have no , part in : 
causing the observed drift. 

The fact that the lattice constants of zinc oxide 
films vary in this regular way with time, whilst those 
of gold films remain constant, must be the x-esult 
of stresses set up in the films during the rapid cooling 
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which accompanies their formation, possibly aided 
by gas absorption. ' No work lias been don© on films 
obtained by collecting zinc oxide smoke The present 
results show, therefore, that it is inadvisable to use 
films of zinc oxide, prepared in the manner described, 
for high -voltage calibration or measui^ement. 

V. E. COSSLBTT. 

H. H. Wills Physical Laboratory, 

University, Bristol . 

^ Oct. 31. 

^ Bragg, PUL Mag.. 39. 647 ; 1920. 

® Finch and Quarrell, Proc. Phys. Soc.. 46, 148 ; 1934. 


Ascorbic Acid (Vitamin C) and Phytocarcinomata 

In a previous communication^, I have given an 
account of a phytoearcinogenic effect of oestrus 
hormone on tomato plants. lii a similar preliminary 
experiment using the same technique^ with tomato 
plants, about 55 cm. high, the effect of ascorbic 
acid upon plant -tumour production has been inves- 
tigated. 

Immediately after the inoculation of fifteen plants 
with B. tumefaciens, a 1/10,000 aqueous solution of 
ascorbic acid (kindly supplied by Prof. A. Szent- 
Gyorgyi) was introduced through a petiolar stump. 
The average total dose thus absorbed was about 
27 ml. per plant during the period June 8-22, 1935. 
Five of the fifteen were tentatively given, on the 
first day of the experiment, 5 ml. of a concentrated 
(5/1,000) solution of ascorbic acid. Although the 
petiolar stump, through whicli this dose was absorbed, 
plasmolysed and completely collapsed within 38 
hours, no other toxic effects were observed. After- 
wards, the dilute solution was given to these plants 
through another petiolar stump. Twenty -one plants 
wore set up as controls, and treated with an equal 
amount of ’svater. 

At the fii'st signs of necrosis of the experimental 
tumours, they were cut off and weighed. The average 
weight of the tumours per plant was : with ascorbic 
acid, 1*116 gm. ; with water only, b‘857 gm. The 
mean weight of the tumours of the plants treated 
with ascorbic acid was about 27 per cent greater 
than that of the control plants, although the total 
amount of crystalline ascorbic acid administered 
throughout the treatment amounted only to about 
2*7 mgni, per plant; owing to its rapid oxidation 
in solution, the amount actually absorbed is estimated 
to have been 40-50 per cent less. 

The hj’drogen ion concentration of the sap of the 
treated plants and controls, and of the tumours 
severed from these plants, was as follows (mean 
values) ; 

Concentration soH 24 lioiirs at end of 

of solution after absorption experiment 
of first solution 


Leaves and 
stem 
Tumours 
Leaves 
Leaves and 
stem 
Tumours 


1/10,000 
5/1,000 
1/10,000 
5/1,000 
1/10,000 
0 {controls) 


With the exception of the slight lowering of the 
;pH of leaf-sap extracted twenty -four hours after the 
administration of the stronger solution of ascorbic 
acid, the acid does not appear to have affected the 
hydrogen ion concentration of the sap extracted from 
the treated plants. The greater alkalinity of tumour 
sap is a characteristic of most tumour tissues. 


Histo-ey tological examination of tumours from the 
treated and control plants gave no indication that the 
increased size of the tumours severed from treated 
plants was simply due to the stretching of the cells 
caused by a general stimulation of somatic growth 
under the influence of ascorbic acid'L As the size 
and arrangement of the cells and that of the phloem- 
xylem elements were identical inthe two, it is deduced 
that the treatment led to an increase of cell prolifera- 
tion of the pathological tissues. 

It is hoped to extend the range of the exporimemt 
outlined above, in order to test whether a parallelism 
exists, for plants, with the findings of Fodor and 
Kunos'^, Schroeder®, and Frisch and Willheim®, con- 
cerning the carcinogenic influence of ascorbic acid 
on animals. 

LIszlo Havas. 

Hungarian Biological Research Insbitute, 

Tihany, Hungary. 

Nov. ur . 

* Havas, L., Nature, 136, 516, Sept. 28, 1935, 

2 Havas, L., and Caldwell, ,1., Arm. Bot., 49, 781 ; 1935. 

« Havas, L., Nature, 138, 435, Sept. 14, 1935. 

^ Fodor, E., and Kuiios, St,, Z. Kfebsforseh., 40, 484; 1985. 

Schroeder, H., Klin. Wochemchr.. 14, 484 ; 1935. 

" Frisch, C., and ^YiUheim, B., Bioefwm. Z., 277, 148: 1935. 


A New Type of Plant Lipochrome 

In continuation of our investigations upon the 
Algse^, we have observed the presence of a peculiar 
carotenoid in the unsaponifiable fraction of one of 
the Cyanophycece {Myxophycem)^ namely, Rivularia 
nitida. The pigment, for which we propose the name 
rnyxoxanthin, crystallises from ether-methyl alcohol 
in deep copper-coloured needles, m.p. 117°— 118° 
(uncorr.), and unlike any other phytocarotenoid 
hitherto isolated, exhibits only one absorption band, 
having its head at 488-490 mg in carbon disulphide. 
In this respect mj^xoxanthin resembles the Crustacean 
pigment astacene^ ; but unlike the latter, it has no 
acidic properties and is completely epiphasic when 
subjected to the Ki-aus partition between methyl 
alcohol and light petroleum. Its failure to yield a 
sodium salt precludes the possibility of its being 
hsematochrome, -which pigment is reputed to exist 
in certain Algfe and is likewise stated to possess only 
a single absorption band^. 

We have failed to detect the presence of any 
h;^q)ophasic xanthophylls in Rivularia nitida, and the 
absence of these is, so far as we are axvare, unique 
in plant life, although w-e have found that TrentepohUa 
aurea, a member of the Chlorophycece, contains only 
a minute amount of hypophasic xanthophylls, the 
yellow colour of the plant being due almost wholly 
to its high p-carotene content. We are at present 
engaged in collecting a larger amount of Rivularia 
nitida with a view to a closer characterisation of the 
new pigment. 

■ I. M. Heilbron. 

B. Lythgoe,. 

R. F.. Phipers. 

Chemical Department, 

University, 

Manchester. 

Nov. 28. 

‘Heilbron, PMpers and Wdgbt, Nature, 133, 419 ; 1934. ./. 

Chem. Soc., 1572: 1935, Heilbron and Piiipers, J., 29, 

1369 ; 1935. Heilbron, Parry and PMpers, Biochem. J., 29, 1376. 
1382 ; 1935. 

* Kuhn and Lederer, BerieMe, 66, 488 ; 1933. 

^ Kylin, Z. phys. Chem., im, ZQ I 1927. 
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Structure of the Proboscis in Blood-sucking Diptera 

In his letter in Natitre\ Dr. S. K. Sen still upholds 
the view, which I have criticised that tho salivary 
duct of Stomoxys calcitrans terminates at the base of 
the hypopharynx, the lumen of the latter being a 
groove running centrally to near its tip. 

The iiypopharynx (h,) of Diptera is formed by an 
(external and an internal tube. The external tube or 
the external wall of the hypopharynx of S, calcitrans 
(e.t,) is formed by the evagination of the floor of the 
mouth-cavity and is crescent-shaped in transverse 
sections {Fig. 1). Tho internal tube {s.d,) represents 
the elongated anterior portion of the common 
salivary duct and is rounded. Even in Gulicoides, 
whore the hypopharynx is partly guttered, the part 
of the salivary duct forming this gutter extends to 
near the tip of the hypopharynx. 



What Dr. S. K. Sen has named hypopharynx in 
his drawing (No. 2) of the transverse section of the 
proboscis of S, calcitrans^, is actually the most 
anterior part of the hyoid. His section was evidently 
cut posteriorly to the base of the hypopharynx. 

Fig. 1 shows transverse* sections of the hypo- 
pharynx of S. calcUrans cut through the basal and 
the distal part of this organ respectively. The 
drawings also show the position of the hypopharynx 
in the labial gutter (Z.g'.) and the hypodermis (%p.) 
occupying the space between tbe salivary duct {sd,) 
and the external wall (e.t.). In these drawings I 
ha\^e intentionally not shown the theca of the labium, 
which lies ventrally to the labial gutter, nor the 
labmm-epipharynx, which lies dorsally to the 
h 3 ;p>opharynx. 

B, JOBLING, 

Wellcome Entomological Field 
Laboratories, 

Claremont, Esher, Surrey. 

^Nature, 136, 479, Sepfc, 21, 1935. 

® Nature, 136, 145, July 27, 1935. 

“Nature, 135, 915, Juae 1, 1935. 


Surface Structure beneath the Pacific 

In a letter in Nature of November 2, p.723, it is 
stated by Mr. H. F, Baii;d, acting director of Apia Ob- 
servatory, that I have found from the velocities of 
seismic surface waves eyidence of the existence of 
a layer of granite some 10' km. thick below the Pacific 
Ocean. This statement, based on an abstract only 
of my paper, is liable to he quite misleading. One 
extract from the actual pap6r will make the position 
clear : “Our ignorance of the structure of the Pacific 
floor gives no ground for applying the theory of a 
double surface-layer ; it might be worth applying a 
single layer theory if we had amy idea of the pro- 
perties of that layer. The order of magnitude of the 
thickness of an equivalent single ihyer of granite can 
be found. ...” If that layer happ>ens to be granite, 
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than the theory gi\'os Id km. vdth fair accuracy; if 
diorite, the thickncKS is about 16 kin. 

■ ' Independent evidtmco of tiu) nature of t}u‘. Pacific 
floor is badly noedc‘d. and it is important that Baird 
should have found soint^ evidelK^o of upper and ‘Inter- 
mediate” layers from tin*, nxjords of oartlicfiiakes that 
occurred near Samoa. Fome years hac*k I tmdoavoured 
to trace pulses analogous to Pg. Sg, P* or S* in the 
Suva and Apia readings reeordtsl in tho ^‘Inter- 
national Seismological Summaiy'', hut without 
.success. A network of seisinolegieal stations on some 
of the Pacific islands, evm if e-stablished for a limited ’ 
period of a ft*w yinirs, would give* valuable informa- 
tion concerning the structure of the e-artlfs crust 
beneath the Pacific OcHau. 

,H. Stone LEY...,,: 

65 Barton Road, 

Cambridge. 

.Nov, 19. 


Electrical Moments of p-Quinone and Related 
Compounds 

A DETERMIKATiuN of the idectric ilipole moment ' 
of p-benzoquinono in l)enz«ute solution by Hasseland h, 
Naeshagen^ gave tho valu«‘ of 0*67 1) (D — ^ 

E.S.U.). Since p-quinono is usually assigned a 
sjnnmetrical planar structure which should have zero 
moment, a further investigation of this anomaly was 
undertaken. The re-moasurernc,ait eonfinned Hassel ; 
and Naeshagen’s value, anti the work was extended ; 
to similar compounds with tht‘ following results ; 


Compound 

Solvent 

Temp. 



3 >-Benzoqiiinone 

.Benzene 

25 ’0®C. 

S-9c,e. 

0*65 

» 

Carbon 

tetrachloride 


9-6 „ 

0-68 


w-Hexane 

4,0<P C. 

8-6 ,, 

0-66 

2 ; 5 Blmethyl-1 : 4 quinone 

Benzene 

25 •eye. 

9-4 „ 

0*68 

2:5 Bichloro-1 : 4 quinone 


>» 

'8-8 „ 

0-64 

Tetramethyl-cyctobutane- 
1 : S-dione 



11 -0 „ 

0*73 


The possibility of polar impurities being present [ 
can de&iitely be ruled out, since different specimens I 
prepared or purified by different methods gave 
identical results. As regards a solvent effect, the 
values for p-quinone in benzene, carbon tetrachloride 
and n-hexane are identical within exp( 3 rimental error, 
and so if the moment is to be attributed to a solvent . 
effect, it cannot be a specific cdlect of one sohmt. 

The construction of a modtd for p-c|uinono indicated 
that the molecule was not nearly- as rigid as tho 
graphic formula would lead one to (expect, only a 
small force being required to distort the rnoieciilo 
into a multiplanar configuration by sinmltaneous 
rotation about the four single bonds. 

If a strain of 10° in tho carbon angle is j)roduced 
by an increase in energy of 750 cal. per grain mole- 
cule % it follows that thermal energy at ordinary 
temperatures would be far more than sufficient to 
cause the observed moment for p-quinone. Pauling 
and Sherman® have calculated the resonance energy 
of p-quinone, and find the large value of 13,000 
calories, and it is probably this high resonance energy 
which tends to prevent the above type of oscillation 
in the quinone molecule. 

The moments observed for 2 : 5 dimethyl- and 
2 : 5 dichloro-p-quinone, being the same as that of 
p -quinone itself, offer a serious objection to the 
flexibility theory. The theory was further tested 
by measuring the moment of tetramethyl-cyc^o- 
butane-1 : 3-dione, where, owing to the large strain 
already present in the four-membered ring, a further 
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distortion of the molecule should not occur. A small ■ 
moment, however, of the same order of magnitude, 
is also found in this case. The tetramethyl derivative 
was used rather than c^/c^obutaiie-dioiie itself, since 
with the latter compound there is the possibility of 
enolisation. 

From these results it would appear that the values 
observed for the moments are due either to a general 
effect of the solvent or to an abnormally large atom 
polarisation. The question can best be settled by 
measuring the moments of the substances in the 
vapour state, and this work is being undertaken. 

B. Ll. Hammick. 

Dyson Perrins Laboratory, G. C. Hampson. 

University, Oxford. G. I. JENians. 

Nov. 8. 

^ Z. phys- Chem., B, 6, 441 ; 19S0. 

® Ann, Eep.f 65 ; 1932. 

® J, Chem, Phys.f 164 ; 1933. 


Occuixence of the Dipterocarpacese-Dipterocarpoideae 
in Africa 

Ik a paper read before the Imperial Botanical 
Conference last August, which is being published in 
the forthcoming number of the Empire Forestry 
Journal, I referred to the Monotoidese as “the only 


known living African representatives of the family* 
Dipterocarpaceae’ h 

The Imperial Forestry Institute has now received 
herbarium material of a true Bipterocarpoid tree, 
from Nigeria, where it was found by Mr. J. H. 
Mackay, assistant conservator of forests, growing in 
primitive forest. Two further records of a similar 
species, and from other areas, have now been reported 
by Br. Helen Bancroft, who has recently described 
the structure of true dipterocarp wood found in a 
fossil condition at Mount Elgon (Kenya-Uganda). 
Records of similar wood from Italian Somaliland,, 
by Prof. A. Chiarugi, of Pisa, have indicated that the 
sub-family Dipterocarpoideje was well represented in 
Africa in Tertiary times. 

The discovery of living members of the Dipteroear- 
poidese, a sub -family noted for its very valuable, 
timbers, opens up further possibilities, from the 
practical point of view, with regard to the utilisation 
and development of tropical African forest areas. 
Academically, it adds further evidence of an inter- 
relationship of African-Asiatic t5q3es which indicates 
that in some earlier period there has been a closer 
connexion between Africa and the Indo -Malayan 
region, to which I referred in my paper. 

J. Bxjrtt Davy. 

Imperial Forestry Institute, 

University, Oxford. 

Bee. 3. 


Points from Foregoing Letters 


In order to increase the usefulness of herbarium 
material, and to enable investigators to ascertain not 
only the range of variation of certain species but 
also the comparative frequency of different variants, 
Dr. E. Anderson and Dr. W. B. Turrill recommend 
that, in addition to the ordinary herbarium material, 
a carefully selected random sample consisting of 
25-60 specimens of some critical part of the plant 
(such as leaf or seed) should be collected. 

The late Sir Richard Glazebrook directs attention 
to the fact that not only the electrical and magnetic 
constants fx, K and A, but also many other coefficients 
used in physics, such as those of compressibility or 
rigidity, Young’s modulus and Joule’s equivalent, are 
in fact ratios between two different methods of 
measuring force, or energy, in terms of dynamical 
{^absolute’) units. 

Brs. F. Bloch and C. Moller have estimated the 
rate of transition of a hydrogen atom into a neutron, 
from the theory of Fermi, which allows the formation 
of a neutron by the combination of a proton with 
an electron plus a neutrino. They conclude that the 
transformation of protons into neutrons could only 
occur by bombardment with electrons of high energy. 

Br. J. Brentano discusses the conditions deter- 
mining the intensity of X-ray reflections from 
crystal lattices. He suggests that the technique for 
obtaining X-ray powder patterns described in a 
recent letter by Messrs, Stephen and Barnes can 
be fully accounted for by the general conditions of 
focusing, which' form the basis of his fiat layer method 
previously published. 

The lattice constants of zinc oxide films are found 
by Mr. V. E. Cosslett, using electron diffraction 
methods, to vary from 3*234 A., immediately after 
formation from a zinc melt, to 3-279 A. eighteen 


months later. The latter appeared to be a limiting 
value. The lattice constant of gold films remained 
the same over this time, showing that experimental 
conditions were unchanged. It is, therefore, in- 
advisable to use such oxide films as standards in 
electron difiraction work. 

Injections of ascorbic acid (vitamin C) into tomato 
plants are found by Laszlo Havas to increase the size 
of the tumours produced in those plants by Bacillus 
tmnefaciens. Mr, Havas recently described similar 
effects obtained with sex hormones. 

A new pigment, myxoxanthin, has been extracted 
by Prof. 1. M. Heilbron, B. Lythgoe and R, F, Phipers 
from Rivularia nitida, one of the blue-green algae. 
The new pigment belongs to the carotene series, but 
unlilie other plant pigments of that nature it has a 
single absorption band in carbon disulphide solution 
(maximum at 4880-4900 A.), and resembles in this 
respect the pigment astacene obtained from Crustacea. 

If we had independent knowledge of the com- 
position of the sub -Pacific crust, observations of the 
surface waves of earthquakes would enable the thick- 
ness to be calculated. Br. R. Stoneley, in commenting 
on a letter by Mr. H. F. Baird (Nature, Nov. 2, p, 723), 
points out that valuable information about the 
Pacific fioor could be obtained if a number of seismo- 
logical stations were established on Pacific islands. 

B. LL Hammick, G. C. Hampson and G. I. 
Jenkins have found that p-benzoquinone, its sym- 
metrically substituted derivatives and tetrametliyi- 
cyclohxxtBJie - 1 : 3-dione all have small but finite 
electrical moments when measured by the solution 
method. This is anomalous in view of the sym- 
metrical structure usxially assigned to these com- 
pounds and may be due to a general effect of the 
solvent or to an abnormally large atom polarisation. 
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Research Items 


Norwich ^Woodhenge’’ ; . ' 

Some further results of the excavation of the 
recently discovered ‘Woodhenge’ (see Nature of 
September 7, p. 365) are described by Mr. J. G. D. 
Clark in Antiquity of December, When excavation 
be^gan in August last, two rings were observable, of 
which the inner w^as interrupted by what was 
evidently a causeway ; but the central area showed 
no signs of post-holes or other features, .to eleven 
foot section was cut from outside the circle, ^ this 
running for a distance of 100 ft. in all. Both the inner 
and the outer ditch proved to be shallow relatively 
to their width, and between them were the remains 
of a bank, much ploughed down. The outer ditch 
produced some third century Romano -British sherds 
from above a sterile layer overlying the primary 
silting. The inner ditch produced stratigraphical 
evidence of importance. Below three feet of infilling, 
ploughed in when chalk was used to marl the ground, 
down to the bottom of a black zone, were quantities 
of early iron age pottery, yet to he examined, and 
a strong admixture of Romano -British material, 
which appears to date from the third century of the 
Christian era. Evidently the iron age levels had 
been disturbed in Romano -British times. Belo-w the 
iron age level was a sterile zone of primary infilling 
on a thin charcoal stratum on the floor of the ditch. 
This produced sixteen sherds of pottery and three 
or four ‘crumbs’ of the same ware, resembling ‘beaker’ 
on the inside and decorated in rusticated finger-nail 
style on the outer surface. The central area was 
stripped to the gravel and sand. There proved to be 
eight, not nine, post-holes, the timber part of the 
monument being on the horse-shoe plan, resembling 
the arrangement of the inner horse-shoe of blue- 
stones and of the trilithons at Stonehenge. The set 
of the ramps of the post-holes points to the erection 
of the timber uprights before the construction of the 
inner ditch. 


Light as a Factor in the Growth of Barnacles 
A STUDY of tiio distribution of the common 
barnacle {Balanus balanoide.^} upon the difibront sides 
•of the. wharf of tlu^ Atlantic Biological Station has ‘ 
led Prof. A. Brookor Klugh and Curtis L. Ntnvcombo 
to correlate the diffiavnea^s %vith amount of sunlight ' 
{Canadian J. B.CS., 13, 39, Stpt. 1935). A significant 
correspondence was found betwooii the rate of growth 
of the barnacles and the arnoiiiit of iiliiraiiiation. 
Moreover, the difference between the amount of * 
growth at widely sepaiatod vertical levels was similar , 
to the difference in areas on the same level where there ■ i 
was wide variation in the amount of illuinination. . | 

Zoology of the Voyage of the Belgica 

Two recent monographs (Expralition Antarctiqiie 
beige, Resultats du Voyage de la B(‘lgica tui 1897-99 
sous lo Commandoment de A. dc^. ( leriacho de G ornery. ^ 
Rapports SciontifiqiH's. Zoologitu Anvers, 1935) deal ,, | 
with the Pycnogonida (l>y Louis (hitray) and the |: 
Oligochseta by (Leon Ceruos\'ito\‘). l’h(‘i*e are few | 
pyenogonids, but these an‘- iiiterrsting and include a ? 
new species of Xymphan, X. (jvrlarhpi, an fihy.ssai form 
from 460 m. d(Y)th, assoeiated with A", longkom, ; 
Hoek, from Banquisi. lat. TC iV S., long. 89*^ 3' W. 
iV. gerlachei has a vt;r\’ thin body and long thin legs, 
probably walking on lino mud. ()nl\" one specimen i 
was found — a male. The Oligochietes collected by j 
the expedition consist of eight species, all know.n forms. f 
A new variety of. Ghilotu eormlcnsls is described, | 
living under mosses covering rocks and deatl leaves 
from Lapataia, Terra del Fuago. The type is only 
known from Cor,ral in Chile, and tlio present variety, 
var. belgiccBf differs from it in several particulars, 
especially in colour, form of the body and the situation 
of the genital papillm. Immature individuals were 
also found among roots of plants grow'iiig on the 
rocks near a waterfall in the Island of Londonderry. 


Wild Cat and Domestic Cat . 

As the result of the measurement of a large nxunber 
of Scottish wild cats {Felis sylvestris), including 42 
specimens received complete in the fiesh and 70 
skulls, John C. Kirk publishes a useful comparison 
between the wiki and domestic cats {Scottish 
Xaturalist, 161 ; 1935). Domestic cats which have 
run wild soon assume the characters of the wild 
race, developing longer and coarser fur, longer limb- 
bones and larger teeth, and after two or three genera- 
tions in a wild state wmild be scarcely distinguishable 
from the true wild cats, and the author thinks that 
probably there is a certain amount of domestic blood 
in the wild cat of the present day. In spite of these 
difficulties and of the fact that no single feature in 
the skull of the wild cat may not occasionally be 
duplicated in the domestic cat, the author gives a 
of distinguishing marks which can generally 
b«j reliiid upon. On the whole, wdiile the lower jaw 
i'-; more strongly developed and the muscular ridges 
of the skull, are strongest in the wild cat, the bones 
of the cranium are generally lighter and thinner than 
in domestic cats. The wild cat has longer limbs, 
longer and coarser fur, larger teeth, but shorter small 
intestine (43-51 in. against 58-66 in.). 


A New Family of Sawfiies and the Genera of the Cephidae 

Mr. Robert B. Bexsox (A/un Mag. Naf. Hist., 
(10), 16, Nov, 1935) has erected a uoav family, 
Syntexidse, for a very interesting species of sawfiy, 
Syntexis lihocedrii, Rohwer. Tiu^ 8])eeies is at ]>rosent 
only represented by tw'o adult specimens in the 
United States National IMustnim and a fow^ larvae 
found boring in the wnod of the inctnst.; cedar 
{Libocedrus decurrens, Wrr.) in California. Tlio family 
is placed between the Xiphydriiche and Cephkfe ; 
but it is really very distinct from oitiier, though 
heretofore included in the Cephidan In dealing witli 
the Cephidse of the world, five new gevnera are de- 
scribed;-, one of these, Athetoc&phus, is erected to 
contain two peculiar species from Madagascar, only ■ 
the third and fourth known sawfiies from that island. 
Many new characters used .in the keys are illustrated 
in the twenty line drawings by the author. Attention 
is directed to the fact that the CepIiidjE are not an 
unspecialised family as is generally supposed, but 
on the contrary, very highly specialised. In some 
respects, such as in the presence of a marked con- 
striction at the apex of the basal segment of the 
abdomen, they show an approach to the formation 
of a propodeum characteristic of the other great sub- 
order of the Hymenoptera, the Apocrita. 
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Histology of Sponges 

D. A, Webb (QuarL J. llicr. Sci., 7S, Part 1, Oct. 
1935) gives in an article of eighteen pages a useful 
resume of the literature published since the beginning 
of 1914 on the histology, cytology and embryology of 
sponges. The different kinds of cells and the cyto- 
plasmic inclusions are considered, and the second half 
of the article is devoted to gametogenesis, fertilisation 
and embryology. It is remarkable that stages in 
spermatogenesis are so rare, so that this "‘process 
still remains rather a mystery”. Authors are, how- 
ever, agreed that the spermatozoa of sponges are of 
an ordinary filiform type similar to those of most 
other animals. The transport of the spermatozoon to 
the oocyte in Grantia by means of an intermediary 
carrier-cell, as first described by Gatenby, has been 
confirmed by later workers for Gimitia and Sycon, 
and for Ohbna and Eeniera. 

Transpiration and Stomata in Desert Plants 

The first paper to be published by the Faculty of 
Science of the Egynptian University {BulL Fac. Science, 
1, EgjTptian University, Cairo, 1934) deals with the 
vexed question of stomata! control of transpiration in 
desert plants. Earlier work of this nature is reviewed, 
and comment and criticism made of the lines of attack, 
methods of investigation and conclusions of the 
observers. In these present experiments, the investi- 
gators, A. H. Nontasir and A, M. Nigaleid, seem to 
have taken steps to eliminate some of the errors, 
often included unwittingly in this ty^pe of work, and 
their experiments have been repeated under varying 
conditions. An interesting modification is made in 
the relation of relative humidity to water loss — in 
this ease it is the relative humidity deficit of the air 
which is considered in direct proportion to evapora- 
tion, which seems a much more rational correlation 
than that of actual humidity to water loss. The 
general results indicate once again that stomatal 
control is ahnost negligible unless the stomatal 
aperture is ahnost closed, that under conditions 
encouraging maximum evaporation the stomata are 
wide open, and that when such conditions are re- 
moved there is still a time lag in stomatal closure. 
Actually, in most cases, the water content itself is 
the most effective limiting factor, resistance to water 
loss increasing rapidly with falling water content, 
whilst at the same time spine formation and foliage 
reduction have a protective effect. ' Very detailed 
results of the experiments are given, and the paper 
is accompanied by a good representative list of 
references. 

Hybrids of Tropical Orchids 

il VERY interesting review by M. J. Costantin 
(“Les Hybrides des Orchidees tropicales”. La Nature, 
Paris, November 15, 1935) describes the history of 
orchid culture since Neumann first succeeded in 
germinating the seed in 1844. Doininy, an assistant 
to James Veitch, was the first to hybridise two orchids 
(1856), and from that time, new hybrid plants have 
appeared in steady succession, until, at the present 
time, more than four hundred new kinds are de- 
scribed in most years. These hybrids are all fertile, 
and in some cases, seed can be produced partheno- 
genetically, following the mere stimulus of pollen 
upon the stigma. The account centres round the 
work of Noel Bernard, who introduced the symbiotic 
method of culture. Seeds were sown upon a sterilised 


medium which was then inoculated with a pure 
culture of a fungus, usually a species of Rhizoctonia. 
M. Costantin discountenances the asymbiotic method 
of culture, where seeds are grown on sterilised medium, 
containing glucose, with no added fungus. This is, 
perhaps, a little anomalous, for modern asymbiotic 
culture gives 100 per cent germination, and is used 
by all large orchid growers. 

Horizontal Distortion of the Earth’s Crust near Tokyo 

In the enclosure of the Tokyo Astronomical Ob- 
servatory at Mitaka, five geodetic base-lines, each 
about 100 metres in length, are arranged so as to 
form a rhombus and its north -south diagonal. Once 
a year, on an average, since 1916, the lines have been 
measured, and the results show a relative increase 
or decrease in the area of the rhombus of the order 
10“®. The yearly variations have been discussed by 
Mr. C. Tsuboi {Bull, Earthq, Res. Inst., 13, 558-561 j 
1935), and they are compared with those of the 
mean annual height of the sea-level at Aburatubo, a 
mareograph station about tliirty -seven miles south 
of Mitaka. Though the latter variations are partly 
due to meteorological conditions over the adjoining 
sea, it is remarkable how similar are the curves 
representing the two variations, an increase in the 
area of the rhombus coiTosponding with an upheaval 
of the sea-coast. It thus seems probable, as Mr, 
Tsuboi concludes, that the changes in the area of 
the Mitaka rhombus are not of local origin, but 
correspond with larger crust -deformations pre- 
vailing over at least the southern half of the 
Kwanto district. 

Flood Regimen of the River Garonne 

In a studiously analytical monograph on the 
regimen of the Garonne, reprinted from La Revue 
Geographique des Pyrenees et du Sud-Ouest (April— 
July 1935), M. Maurice Parde, professor in the School 
of Hydraulic Engineering of the University of 
Grenoble, has made an important contribution to 
the literature on river characteristics and discharges. 
The Garonne floods, says Prof. Parde, illustrate most 
vividly the complex character of the river. In no 
other fluvial basin in France, otherwise than excep- 
tionally, do floods rise to so great heights. There 
exist, with several variations, three distinct types 
of inundation : Oceanic -Pyreneean, Oceanic-Classic 
and Mediterranean, as compared with a single type 
for the Seine and the Po, two types for the Loire, 
three for the Rhine and four for the Rhone. In 
reality, the flood system is more complex on the 
Garonne than on the Rhine, since the characteristics 
of the three types persist in intensity as far as the 
lower course of the river, while the "Mediterranean’ 
floods of the Rhine are absorbed in Lake Constance 
and the summer Alpine floods lose their violence 
below the Neekar. Alone in Europe, the Rhone and 
the Danube exhibit a variety of inundations com- 
parable with those of the Garonne basin. The 
Oeeanic-Pyreneean floods rank flrst in intensity, and 
occur at all seasons, though rarely in advanced 
summer or at the commencement of autumn 
(September, 1772), It is in May and June that they 
attain their greatest frequency and gravity. The 
main cause is heavy rainfall on the northern slopes 
of the Pyrenees and of the Montagne Noir, produced 
by winds from a north-west or northerly direction. 
The Oceanic -Classic type of flood, mostly deleterious 
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in tlie lower Garoime, occurs cMefly in winter ; 
sunuitaneously with the Garonne, this type fre- 
quently afflicts several other important water- 
courses in western Europe, primarily the Dordogne, 
the Vienne and the lower Loire, then the Seine, the 
upper Rhone, the Meuse, the Rhine, etc* Such floocfe 
originate regularly in the passage of an atmospheric 
perturbation over France, while an anticyclone, 
essentially convex towards the north-east, is stationed 
on the south-west of the Iberian peninsula. The 
‘Mediterranean* type of flood is produced by torrential 
precipitation induced by the south-east wind in the 
eastern part of the basin. The severity of the Garonne 
inundations is remarkable. 


Infra-Red Absorption of Crystals 

R. B. Babistes, R. R. Brattain and F. Seitz {Phys, 
Bev., Oct. 1) have elaborated a theory of the mfra- 
red absorption of cubic crystals, and have tried to 
correlate it with new experimental work on MgO. 
On the classical theory, a cubic crystal has only one 
characteristic absorption frequency, corresponding 
to a vibration in which like ions move together and 
unlike ions 180° out of phase. The new theory 
handles the crystal as a system of interacting particles 
arranged on a lattice, and a general potential function 
of interaction is set up. The existence of anharmonic 
terms in the potential function is supposed to modify 
the selection rules in such a way that a complicated 
secondary structure is superposed on the single 
absorption frequency. The experiments were made 
on crystals of MgO prepared in the electric furnace on 
evaporated films and on powder. They show the 
existence of a secondary structure, but the low 
resolving power and the fact that the crystals were 
at room temperature, this causing broadening of the 
lines, make a detailed comparison with theory im- 
possible. Further experiments are being carried out. 

Quantum Theory, Geometry and Relativity 

The quantum theory, with its principle of un- 
certainty, seems to show that ordinary geometry is 
not applicable to microscopic space. In a series of 
interesting papers by T. Hosokawa, K. Morinaga, 
T. Sibata, Y. Mimura and T. Iwatsuki (J. /S'cL 
Hiroshima Univ,, A, 5, 141, 161, 189 and 206 ; 1936), 
a new ‘wave geometry’ is discussed, which is chosen 
so as to conform with quantum theory. Its defiboitions 
are rather startling at first sight, as they are expressed 
in terms of matrices and a wave function which is 
a solution of a generalised Dirac wave equation. 
From these definitions an extensive theory is de- 
veloped, more or less on the lines of the ordinary 
tensor calculus, giving results which are taken as the 
starting point of a new theory of relativity. It is 
claimed that this gives Einstein’s law of gravitation 
in a natural manner. Another consequence of the 
new theory is the existence of gravitational waves, 
and equations are obtained which, it is hoped, will 
prove as useful in gravitational theory as are Max- 
well’s in ordinary electromagnetic theory. In short, 
the authors are attempting to go beyond the ordinary 
unified field theories, which leave ' out quantum, 
theory, and to set xip a universal scheme to embrace 
aJl physical theories. There are several points that 
iuw© not yet been fully worked out, and it is too 
soon to say whether the attempt has been successful ; 
but it certainly opens up what appears to be a very 
promising line of inquiry. 


Diesel Fuel Research 

. Rbsbabches on Diesel fuels are being carried out 
by Prof. P. H. Sclwcutzor find B. H.etz<d in the 
Pennsylvanian Statc3 Coliegi) laboratoricas on oils for ; 
Diesel engines (Scioiico Services ^Washington, B.C,). ' 
The sources of petrol are continually diirtinishing, '' 
and. unless it' ])Gcom<‘S possiffie to prodiico petrol 
cheaply from coal, wo must anticipate to look 
forward -to the day when motor-ears will be run .. 
with cheap Diesel fuels. Petrol Imock’ is due to i 
the petrol starting to bum evenly in the cylinder, ! 
and then suddenly exploding, causing a "knock’. ' 
For smooth running, it is necessary to retard the 
burning of the petrol, and this can be done by lead ; 
tetraethyl. ■ In DieseL engines combustion is not' 
started by sparking pings but by . spontaneous 
ignition due to the compression of the fuel, its 
temperature r.i.sing above that .needed for explosion, 

If too much fuel explodes at once, there is a knock, | 
and the way to stop it is to make the fuel bum as 
soon as possible after entering the cylinder, the • 
remedy. being to speed up coml3ustion. Schweitzer 
and Hetzel have developed an ignition lag indicator !|r' 
which will be useful for testing tht3 relative values I ^ 
of Diesel fuels. They employ tlio principle of a | 
phonograph pick-up device in conjunction with a || 
radio loud-speaker. The fuels are compared for per- J 
formance over a wide range of compression values , r 
and the results finmd can bo usefully applied in ; 
practice in special cases. ' j 


Preservation of Mine Timber 

The third of the series of Forest Produc'ts Research j 
Records is entitled “Experiments on the Preservation 
of .Mine Timber” by Messrs. J. Bryan and N. A. | 
Richardson (H.M. Stationery Office, 1935). The timber 
used annually in the mines of Great Britain is valued 
at £6,000,00*0 ; it is estimated, however, that less i 
than two per cent receives any preservative treat- 
ment. Losses are due to wood -destroying fungi. 

To some extent the reason why the non-expert is | 
not so readily converted to the idea of preservative | 
treatment is due to the jfact that the incidence of j 
attack is variable, some mines being quite free from | 
infestation of this type. When. cond.ition.s are favo\ir- I 
able, such as in humid shallow pits, decay is very 
rapid, and the timber is short-lived if not.' treated 
with a preservative. The cost of timber is coiiseqiientiy 
high in such situations, and her© preservative treat- 
ment 'would probably reduce .running expenses of : 
the pit. As is pointed out,, the failure of mine timbers 
may' often be due to incipient decay due to, fungal : 
attack, rather than to lack of md.ividii.al . strength. | 
Thus preservative treatment may , lead to greater : 
safety in the mine. The note explains . that ©xperi-^ 
ments were inaugurated at two pits, the Langton 
Pit, Pinxton, near Nottingham, and the ’Woolmet 
Pit at Portobello near Edinburgh, The experiments ... 
were carried out with imported and home-grown 
Scots pin© pit props which were treated at the 
pit-heads with solutions of sodium chloride (common 
salt), zinc, chloride, sodium, fluoride, Wolman salts, 
and placed in workings at about 800 ft. below 
the surface. In the Pinxton Collieries creosoted , 
props were also used. The results attained so far 
, after .4;|~-6 years inspection are considered satis- , 
factory-— the more expensive preservatives, namely, 
creosote, Wolman’s salts and -sodium fluoride, being 
the best. 


December 21 , 1935 


NATURE 


995 


Chemistry of the Vitamins 


Vitamin A 

S INCE vitainiii A lias not yet been isolated, 
methods for the production of highly active 
concentrates are of interest, A method of comparing 
the richness in vitamin A of various products is the 
so-called ‘blue value’, ' This is the number of blue 
units read with a Lovibond tintometer for 0-04 gm. 
of solid dissolved in anhydrous chloroform imme- 
diately after reaction with a solution of antimony 
trichloride in chloroform. Previous workers have 
prepared vitamin A concentrates by vacuum distilla- 
tion, and very active materials had blue values of 
about 100,000— usually lower. 

An adsorption method of concentration has now 
been investigated by H. N. Holmes, H. Cassidy, P. S. 
Manly and E. R. Hartzier^. The non -saponifiable 
portion of halibut liver oil was obtained in solution 
in pentane, the cholesterol and other impurities were 
frozen out by cooling for 7-10 days in a bath of solid 
carbon dioxide and alcohol, and filtered off under 
pressure, or by suction, through carbon dioxide snow. 
Solutions of 45,000-50,000, in one case 60,000, blue 
values were thus obtained. Filtration through an 
absorption column of Norit oxygen -freed charcoal, 
with special precautions to prevent oxidation, followed 
by a column of a new type of magnesia prepared 
from the precipitated hydroxide, gave blue values 
of 100,000-140,000, so that a concentrate of vitamin A 
at least 40 per cent more potent than any previously 
recorded was obtained. 

Vitamin Bi 

By cleavage of vitamin Bi with sulphite, a basic 
substance, CgHfiNSO, is obtained as a colourless oil 
giving crystalline hydrochloride, chloropiatinate, 
piorate and picroionate. E. R. Buchman, R, R. 
Williams and J. C. Keresztesy^ now find that this 
substance gives on oxidation an acid with the formula 
C4H4NS.COOH, which is identical with on© obtained 
by Windaus directly from the vitamin. The basic sub- 
stance is regarded as a tertiary heterocyclic base with 
a p-hydroxyethyi side chain, C 4 H 4 NvS.CH 2 CH 20 H, 
and the vitamin itself as a quaternary salt of the base. 

The presence of a ciuaternary nitrogen in the 
vitamin Bj has been confirmed by electrometric titra- 
tion with alkali by R. R. Williams and A. E. Ruehle®, 
when the presence of a moderately strong basic 
nitrogen was revealed, too strong for a tertiary base, 
but not strong enough for a true quaternary base. 
The basic cleavage product, CeHgNSO, behaved as a 
typical tertiary base, but its methiodide closely 
resembled the vitamin not only in basic strength 
but also in exhibiting an unusual pseudo -basic 
behaviour, both substances requiring an additional 
equivalent of alkali for complet© liberation of the 
base. 

It had been suggested that the vitamin contains 
a thiazole nucleus, and titrations of some thiazole 
derivatives gave similar results. The conclusion is 
reached that vitamin Bi contains two basic groups, 
one of which is of the same order of strength as the 
nitrogen in the quaternary salt of its basic cleavage 
product and in 4-methyithiazoIe ©thiodide. This 


feature of the structural formula for vitamin B 
proposed by Williams^ is thus confirmed. 

In view of the presence of sulphur in the vitamin B j 
molecule, and the suggestion that it contains a 
thiazole nucleus, it was obviously of interest to 
examine the mode of combination of the sulphur by 
methods recently developed for the study of sulphur 
in proteins, especially the behaviour towards alkali 
plumbite and bromine water. The vitamin Bj and 
its basic cleavage product behaved very differently 
with both reagents, according to H. T. Clark© and 
S. Gurin^, the vitamin giving lead sulphide relatively 
rapidly with plumbite reagent and the cleavage 
product scarcely reacting, and the latter is largely 
oxidised to sulphuric acid by bromine water under 
conditions in which the vitamin remains almost 
unchanged. 

These results indicate that the sulphur atom in 
the base is linked to two carbon atoms in a structure 
in which the carbon groupings are more susceptible 
to oxidative attack than is sulphur. The acid 
obtained by Windaus, CsHgOaNS (see above), yields 
lead sulphide with plumbite, yet is resistant to oxida- 
tion with nitric acid. This is characteristic of the 
thiazole nucleus, and it is now shown, by synthesis, 
that the acid is 4 -methyl thiazole 5-carboxylic acid. 
The basic cleavage product is shown to be 4-methyl 
5-p-hydroxyethylthiazole, which has been synthesised. 
Titrations of vitamin hydrochloride and of 4-methyl 
thiazole ethiodid© indicate theit the last of the three 
equivalents of alkali used, reacting about ^H9, opens 
the thiazole ring with formation of a sulphydryl 
compound. 

Examination of absorption spectra by A. E. Ruehle® 
shows that the ultra-violet absorption of the basic 
cleavage product of vitamin. Bj is not only similar 
to that of the thiazoles, but its derivatives also 
exhibit absorption similar to that of corresponding 
thiazole derivatives. 

Vitamin C 

The titration curves and dissociation constants of 
^-ascorbic acid (vitamin C) were determined by Birch 
and Harris’, who found at 16°-18° the values 
pKai ^ B>ndpKa 2 = 11*57. A determination at 
22®-23° by W. D. Kumlor and T. C. Daniels® is now 
shown to give the values pKai = 4*12 and = 

11*51, in very good agreement. The hydrogen 
electrode was used. Titration curves for I -ascorbic 
acid and diethyl dihydrox 5 'Taaleat© in alcohol water 
solution were also determined, in view of the suggested 
formula for Z-ascorbic acid in which this compound 
has no carboxyl group, but contains a grouping 

• , O . ■ ^ 

• C • C (OH) = 0 (OH) » C< . 

, . ' ■ : 

Evidence that a structure of this type may give rise 
to relatively strong acid properties has been cited. 

The p-ketonic ester, diethyldihydroxymaieate, 
contains this structure, and a consideration of its 
groups shows that it should be a stronger acid than 
Z-ascorbic acid. Actually Z -ascorbic acid is much 
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stronger, its first dissociation constant being a 
thousand times as great as that of the other com- 
pound. The apparent inability of the enolised 
a-hydroxy-p-ketonic ester type of compound to 
account for the acid properties of l-ascorbie acid 
suggests that some other grouping is responsible for 
its large first dissociation constant. It may, however, 
be suggested that the use of the ordinary hydrogen 


electrode, with a coiiipoiiiid coiituiiiing a double bond 
requires further iiivt^si igat ion. f' 


1 J. Anwr. ChPM, 57, VMt) ; 

. ® J, Amtir. Chem. Sne., 57, 

‘^J, Amer. Che/m. 5oc., 57, Wit ; 

S/, Amer. Chem. Sor., 57, 22!^: 

■ ® t/, Amer. Chem. Soe,, S7, 187<,» ; 

® J. Amer. Chem. Sne., 57, : 192r>. 

’ J., 27, 595 ; ICl'iS. 

Amer. Chem. >bm\, 67, ItriO: 


Fire Resistance of Buildings 


A LABORATORY of an unusual kind was opened 
by H.R.H. the Duke of Kent at the end of last 
month.' This is the Tire Testing Station erected at 
Elstree by the Fire Offices Committee, an organisation 
representing the tariff insurance companies, for the 
purpose of investigating the resistance to fire of 
building materials and elements of structure. 

The need of such an institution has been apparent 
for some years, and has been steadily growing. Little 
enough is known of the protection against fire afforded 
by the traditional types of building material, and still 
less of the many new types which have appeared in 
recent years. This uncertainty is reflected in the 
building codes issued by local authorities, which, so 
far as provisions against fire are concerned, are often 
contradictory. 

A good deal of research has been carried out abroad, 
notably at the Underwriters Laboratory at Chicago ; 
and in Great Britain, before and during the Great 
War, the now defunct British Fire Prevention Com- 
mittee investigated certain asjDects of the problem. 
But the first attempt in Great Britain to put the 
whole subject on a sound basis was taken by the 
British Standards Institution in 1932. In this year, 
it published “Definitions for the Fire Resistance, 
Incombustibility and Non-Infiammability of Building 
Materials and Structures” (B.S.S. No. 476), which laid 
down a test procedure for assessing the fire resistance 
of structural elements by means of a standard test 
upon full-sized specimens. 

From the evidence of actual fires and from demon- 
stration tests, it has been established that the tem- 
perature within a fiercely burning building rises 
rapidly to about 1,500° F. and thereafter more 
slowly up to a maximum of about 2,003° F. The 
standard test provides that specimens shall be heated 
in accordance with a time-temperature curve which 
approximates to that of recorded conflagrations; 
furnace temperatures of 1,000° F., 1,700° F. and 
2,300° F. are required at the expiration of 6 minutes, 
1 hour and 8 hours respectively from the beginning 
of the test. It is also necessary to take account of 
the effect of water from fire hoses impinging on a 
heated structure. The specification therefore requires 
that immediately following the period of heating the 
specimen shall be subjected to a jet from a fire hose 
applied under standardised conditions for a period 
equal to one minute for each hour of fire exposure. 
In the ease of load-bearing stiaictures, it is further 
provided that a load equal to times the working 
load sliall he maintained on the specimen throughout 
the "whole period of the test. In certain cases, the 
load must be re-applied forty-eight hours after the 
completion of firing. 


According to the period whicii elapses between the 
beginning of the test and the- failure of the specimen, ■ 
the specimen is classified into one of five grades, the 
highest being represented by a fire-rosistaiiee period 
of six hours and the lowest by one of half an 
hour. 

■ In the ease of walls, floors and other elements which 
function as separating structures, the specimen is 
heated on one side only, and failurti is indicated either 
by a temperature rise on the) unexposed face of more 
than 250° F., or by the devoiopuuuit of cracks through 
which flame can pass, o!' l>y colfaprse under load. 
Columns and ether elements whicfi serve only as 
load bearers are heated on all sides and arc said to 
have failed when collapso uiitlor loiid occurs. 

By issuing this specification, the British ^Standards 
Institution not only provided a clea-r basis for the 
study of the subject, but also directed attention to 
the absence of adequate testing facilities. As a result' 
of a conference between interested bodies, the Fire 
Offices Committee undertook to provide those facili- 
ties and the Department of Scientific and Industrial 
■Research to assist in the solution of teclmica! prob- 
lems. 

The Testing Station at Elstree consists of two- 
buildings : one contains , equipment for testing the 
fii’e-resistance of structural elements ; in the other, 
provision is made for continuing the -work on sprink- 
lers, fii'e-extingiiishers and other appliances wh,ich has . 
hitherto been carried out by the Committee at 
Manchester. ' For testing structural elements, three 
units have been provided — ^for walls, columns and 
. floors respectively. In each case, heat is provided by 
a gas-burning furnace operated , electrically from a 
control room adjoining and overlooking the main 
building. The gas -air mixture is fed to the burners 
through ‘inspirators’ which automatically maintain 
a constant proportion of the two ingredients at all 
pressures ; the air is supplied at a maxim'iim pressure 
of approximately 15 in. of water and the gas at the 
normal pressure of the. mains. The fuel supplied to- 
different parts of the furnace is controlled separately,. 

. with the view of maintaining a uniform temperature 
over the whole area of the specimen. 

. Both- furnace and specimen temperatures , are re- 
corded by thermocouples connected to instruments 
located in the control room. Platinum rhodium - 

■ platinum couples are used for furnace temperatures,, 
and chromel ~ alumel or copper - constantan 
couples for specimen temperatures. The leads from 
each separate equipment pass through a bus-board 
mounted on the instrument panel, by means of which 

■ a quick change-over may be effected from one furnace 
to another. 
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;In the wall and column units, the load is applied 
to the specimen by mounting it in a heavy, built-up 
steel frame designed so that an upward thrust can bo 
given to the bottom beam of the frame by means of 
hydraulic rams. The rams are operated on a maximum 
oil pressure of two tons per square inch, the oil being 
supplied by an electric pump and the load being 
recorded by a pendulum dynamometer in the control 
room. These loading frames have a maximum 
capacity of 500 tons. They stand in pits in the floor 
of the building, and the furnaces used in conjunction 
with them are built on ‘wheels so that they can be 
moved away for the water test. In the door testing 
unit, the furnace is fixed and the specimen is lifted away 
for the water test by a 3i) -ton travelling electric crane. 

The essential aim of the Station is to provide the 
means of carrying out tests, as rapidly and economic- 


ally as possible, on the basis of the standard specifi.- 
cation. A considerable amount of work upon tradi- 
tional materials is required, but tests of new types 
will be run concurrent^. 

Arrangements have been made whereby the 
facilities of the Station will be available to the 
Department of Scientifio and Industrial Research, 
through its Building Research Station, both for 
carrying out a general programme of research into 
the fire resistance of traditional materials, and for 
conducting tests on behalf of manufacturers in 
accordance with a fixed schedule of charges, when a 
certificate of performance is required. It is hoped 
that the industry will take full advantage of the 
opportunity which now occurs to have the fixe- 
resisting properties of its products assessed on a 
pi^oper basis. 


Scientific Research in Transport 

New Laboratory of the London^ Midland and Scottish Railway 


T OED RUTHERFORD opened the new research 
I j laboratory at Derby of the L.M.S, Railway 
on December 10 (see Nature, December 14, ]e. 949). 

A distinguished party of guests travelled from St. 
Paiicras by special train, the engine of which was named 
'‘Lord Rutherford of Nelson” by Lord Rutherford’s 
small grandson, Pat Fowler, and at Derby luncheon 
was served on the train. Speeches made during 
luncheon by Sir Josiah Stamp and Lord Rutherford 
were relayed to the various ears, and everyone heard 
excellently. In his speech, the former specially 
welcomed Sir William Bragg and Sir James Jeans. 
He recalled that when he was president of the 
Institute of Transport, he devoted his presidential 
address to the subject of scientific research in trans- 
port and expressed his gratification that some of his 
dreams have now come true. The days of haphazard 
and rule of thumb tests are over ; the days of con- 
trolled and directed experiment under arranged 
conditions have fully arrived. At the same time, 
he said, ‘T would like to stress the fact that we are 
not trying in this new laboratory to supersede or to 
rival scientific effort in all directions”. The company 
is still extending its us© of outside facilities in con- 
nexion with the Department of Scientific and In- 
dustrial Research. 

Lord Rutherford, in declaring the new laboratory 
open, said that the L.M.S. is described as a public 
utility company ; but it is more like a State within a 
State, as it has a gross revenue of nearly seventy 
millions and its own sea, land and air forces all 
organised for the most efficient service to the com- 
munity. On the map, the railway appears to be not 
merely the backbone but rather the whole vertebrate 
system of Great Britain. Lord Rutherford said he is 
convinced that there is scarcely a single unit, whether 
of machinery or lay-out or even of organisation, that 
cannot be improved for its purpose by the application 
of scientific research. But even when valuable results 
are obtained, there still remains the serious difficulty 
of introducing them into this great organisation, 
which has developed over long years a successful 
routine. To obtain the best results from a laboratory 
such as the one at Derby, it is essential to develop 


mutual respect and understanding between the 
scientific man and the practical man. He expressed 
the hope that the officers and staff of the Railway 
will take the greatest interest in the new laboratory 
and utilise its services to help solve their problems. 

Lord Rutherford then declared the laboratory open, 
and the staff and visitors were divided into groups 
and sho'v^m over it, some of them also inspecting the 
wagon and locomotive works. 

The L.M.S. Railway is probably the largest com- 
mercial undertaking in the world. It has an authorised 
capital of 439 million pounds and gives employment 
to 223,000 persons. In addition to 7,000 miles of 
line open to traffic, it possesses 8,000 locomotives, 
hundreds of thousands of vehicles, 45 steamers and 
31 hotels. In addition, it conducts several extensive 
manufacturing undertakings in connexion with its 
transport business. In 1930, Sir Harold Hartley 
was appointed vice-president and director of scientific 
research. In 1932, the chemical, paint, metallurgical 
and textile laboratories were formed into a research 
department. The effect of the completion of the new 
laboratory is to concentrate in one building the 
various research sections. In addition to possessing 
a large staff of specialists to deal with the various 
problems which are continually arising, the depart- 
ment utilises to the fullest extent the research 
organisation of the Department of Scientific and 
Industrial Research. It is also a member of six 
research associations, and allocates certain problems 
to research laboratories at the universities. 

The Metallurgical Section is concerned with in- 
vestigations relating to the selection of metals and 
their manipulation by casting, forging, heat treat- 
ment and welding. It also examines materials which 
have failed to give a satisfactory performance in 
service. The Engineering Section deals with research 
on the design and performance of engineering details 
of machines and structures. It studies aerodynamical 
problems comiected with the air resistance of trains, 
with wind pressures, ventilation systems and so on. 
The Textile Section is responsible for the inspection 
and testing of the various textile materials purchased 
by the Company, and for drawing iip specifications 
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In the workshop, special procaiitions have been I 
taken to prevent the transmission of vibration. !, 
some: of the rooms accelerated tests are carried out. | 
For example, in the paint exposure laboratory] ^ 
by the use of the ‘weathoro meter’, results can ; 
be obtained in five weeks which with outdoor ' 
exposure alone would have taken twelve months;..:./! 
At the moment, more than a thousand ' outdoor 
exposures are in progress. Visitors wero impressed | 
by the practical nature of the tests, and the great : ! 
economic value of the results to the Company. , ) 


Energy-Output of the Goal-Mm^^ 

I ' N a paper read before the ' Institution ' of ' Civil efficiency of his body is seriously diminislied. Thus 
: Engineers on December 13, Prof, Kenneth K. Moss if a miner has to work in a stooping position so that 
discussed the energy-output of the coal miner. his body height is reduced by 40 per cent, his energy- 

The object of the first part of the paper was to output is increased by 65 per cent. If men have to 
show that the performance of manual work necessitates walk a good distance along low roadways the energy 
a food-input in excess of the energy-output. Thus expended may be so great as seriously to affect their 
if it is required to maintain a high work-output from work-output in the working place. Alternatively, if 
men engaged in manual work, the engineer in charge men are called upon to walk to their work under 
must satisfy himself that the calorie-value of their such conditions, their food-iiitako must increased 
food-input is adequate for the purpose. to enable the extra energy to be expended. 

Some years ago, Prof. Moss determined the calorie- Referring to the physiological aspect of the problem, 
value of the daily food-input of sixty colliers, and Prof. Moss said that a miner at work in air at a dry- 
found that the average was a little more than 4, 700 Gal. bulb temperature of 98^-100° F., and a wet-bulb 
The average oxygen consumption per minute through- temperature of 85^ F,, can lose as much as 18*56 lb. 
out the working shift on the coal-face for twelve of moisture through the sweat-glands and respiratory 
colliers was found to be 1,333 o.e., which, after tract during hours work. If the work-output 
deducting the average oxygen basal resting-rate of below ground is equal to 2,800 Ca!., it is necessary, 
235 c.c. of oxygen a minute, was found to be equiva- assuming that no heat is lost by radiation and con- 
lent to 16,960 ft.-lb. of energy. duction, to evaporate 10*6 lb. of water from the skin 

The total energy expended below ground during to neutralise the heat generated in the body during 
a 7 J-hour shift is about 2,800 Cal., and the energy work. The significance of a high %vet-bulb temperature 
expended during 24 hours is estimated to be about is thus clear. 

4,600 Cal. Thus the calorie-value of the daily food- The drinking of water when at work is essential 
input ofaminershouldb 0 4,75O-5,OOOCal., toenable in order to keep the body-temperature normal, 
him to do his work without loss of body weight or though excessive drinking of water is harmful. The 
coal-output. The actual average work-output, significance of the chloride content of the blood 
assuming the mechanical efficiency of the body to be points to an effective remedy for heat-cramp and 
25 per cent, was 4,237 ft.-lb. per min. during the time fatigue ; the addition of 5-10 gm. of sodium chloride 
spent on the. coal-face. ...... to 1 . gallon of drinking water will prevent the. 

If a miner has to work or walk in places where cramp, and to a great extent the fatigue, which is 
he has to stoop a good deal, his energy-output is caused by hard work under trying alr-temperatiire 
greatly increased, or in other words, the mechanical conditions. 


controlling their quality. This laboratory makes about 
eight thousand tests every year. ^ The Paint Section 
specifies and tests ail kind of paint materials. It is 
also concerned with the routine control of the manu- 
facture of paint- and varnish-cleaning agents, m 
the constant-temperature and humidity room^ the 
nature of all textiles is closely examined. A humidity 
control apparatus maintains constant conditions of 
75® F. and 66 per cent relative humidity. This is 
essential, as the properties of textiles vary largely 
with temperature and humidity. ,■ 


Archeological Research in South Africa 


O NE of the biggest drawbacks to the proper study 
of prehistoric archseology in South Africa has 
been, and still is, the complete absence of a properly 
worked out and correlated geological background. 
Tiio advances and recessions of ice sheets during the 
Quaternary provide this background in Europe, and 
broadly speaking, the existence of the geological 
canvas has not only created ' a great stimulus to 
resotirch in prehistory generally, but has actually 
become^ an essential feature of the proper study of 
the subject. In South Africa there is unfortunately 
no such background. Prehistorians will therefore be 
interested to Imow that the^ Directors, of the Geolo- 


gical Survey and the Bureau of Arch,a 3 ology of the 
Union of South Africa have arranged a joint and 
detailed - geological and arciiseological survey, . of 
certain vital sections of the Vaa! and Riet River 
Valleys and their tributaries, with special, reference 
to climatic and other conditions during the Quatern- 
ary. These valleys hold the secrets of climatic 
fluctuations .and, earth movements that were ex- 
perienced in post-Plioeene times in South Africa, 
secrets that may , be fotmd ' to be intimately, inter- 
related with climatic fluctuations and movements in 
other parts of the world-— in East Africa and Europe 
particularly. Tf correlation is possible and eartb 
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movements and ^plnviaF. and interpluvial conditions 
here can be satisfactorily correlated with similar 
conditions in East and Central Africa and with glacial 
and interglacial conditions in palmarctio regions, we 
must ultimately be led to a better, if not a proper 
appreciation of the relative time horizons when men 
practising similar material cultures appeared on the 
scene in these continental extremes. The issue is 
of the greatest moment in that men who made 
Chelles-like tools are believed to have appeared in 
Southern Africa during early Pleistocene times, and 
this new , undertaking, sponsored entirely by the 
State and under strict control, therefore represents 
the greatest step forward prehistory has known for 
some time. 

The sequence of prehistoric material cultures in 
South Africa is too well Imown to need recapitulation 
here. From the Stellenbosch Culture (Chelles + Clacton 
types: to Aoh©ul-|-Old Levailois types) through the 
Fauresmith Culture (La Micoque+Comb© Capelle-f- 
Levallois types) upwards, the story is complete. All 
w© need is the geological and particularly the climato- 
logical background. ■ 

Ancient river terraces, stratification and its causes, 
associated fauna, alluvial deposits, etc., will be 
examined by geologists and archaeologists working in 
the closest harmony over several hundred square 
miles, and it is confidently anticipated that this work 


Study of 

Inquiry by League 

T he Expert Commission on Nutrition appointed 
by the Health Committee of the League of 
Nations met on November 25 at the London School 
of Hygiene and Tropical Medicine. Those present 
were ; 

France % Prof. L. Alquier, director of the Institut 
d’Hygien© Ailmentaire, Paris 5 Prof. L. Lapieque, 
professor of physiology at the Laboratory of Physio - 
logy, Sorbonne, Paris. 

Scandinavia ; Dr. Axel Hojer, Generaldirektor, 
Medicinalstyrelsen, Vallingatan 2, Stockholm. 

United Kingdom. : Prof. E. P. Cathcart, professor of 
physiology, University of Glasgow ; Prof. E. 
Mellanby, secretary of the Medical Research Council, 
London ; Sir J ohn Boyd Orr, director of the Imperial 
Bureau of Animal Nutrition, Reid Library, Rowett 
Institute, Aberdeen. 

United States : Prof. E. V. McCollum, professor of 
biochemistry, Johns Hopkins University, Baltimore ; 
Dr. Mary Schwartz Rose, Columbia University, New, 
York ; ^ Dr. ' W. Sebrell, chief of the Department of 
Nutrition, National Institute of Hygiene, Washington, 

U,S,S.R, : Prof. Sbarsky, director of the Central 
Nutrition Institute, Moscow. 

Two other, members of the Commission, namely, 
Prof. Durig of Vienna, and Prof. Schiotz of Oslo, 
were unable to attend the meeting. 

The Commission elected Prof. Mellanby as. chair- 
man and Dr. McCollum as vice-chairman., 

A statement was presented on the origin of the 


will lay the foundation for a better, if not a full 
appreciation of the geological and elimatological 
canvas on which ail our pictures of prehistoric man 
in South Africa must b© drawn. This work should 
undoubtedly lead us to a better appreciation of 
possible and more far-reaching correlations with 
climatic fluctuations and earth movements in other 
parts of the world, and so to the relative dating 
of the appearance of particular lithiouitural horizons 
in widely separated areas. 

The value of the Vaal River was recently brought 
out by Prof. Van Riet Lowe, director of the Bureau 
of Archaeology, in the article ‘Tmplementiferous 
Gravels of the Vaal River at Riverview Estates*’ in 
Natubb of July 13, 1935 (pp. 53-56). Similar con- 
ditions, Prof, Van Riet Lowe assures us, exist over 
many hundreds of miles along this amazingly rich 
valley. 

The areas to be attacked immediately are those 
that will be inundated after the completion of the 
huge dams at present in course of erection at various 
sections across these rivers. 

Fieldwork is being started immediately, and it is 
anticipated that it will continue for at least eight 
months. Two geologists and an archfeologist are 
taking the field at once. The major issue is 
undoubtedly geological and this side of the problem 
is therefore being stressed. 


Nutrition 

OF Nations Experts 

studies of the question made under the auspices of 
the League of Nations. After a general exchange 
of views, the Commission decided to draft a statement 
on scientific principles governing dietaries of certain 
population groups — ^namely, women during preg- 
nancy and lactation, infants, school-children, and 
adolescents up to the age of twenty-one years. 

Two sub -committees — one on energy -producing 
substances, under the chairmanship of Prof. Cathcart 
(members : Profs. Alquier, Lapieque, Sbarsky and 
Sebrell) ; and the other on non-energy -producing 
substances (such as mineral salts, vitamins, etc.), 
under the chairmanship of Prof. McCollum (members ; 
Profs. Hojer and Mellanby, Sir John Boyd Orr and 
Dr, Schwartz Rose, with Dr. Harriette Chick of the 
Lister Institut© as secretary) — ^were entrusted with 
the task of drawing up detailed recommendations 
to be submitted to the plenary commission at a later 
meeting. 

In the course of the week, each of these committees 
drew up its own report, and from them a combined 
report covering the whole subject was drafted and, 
after due consideration, adopted unanimously. This 
report is now being printed at Geneva in English 
and French, and will be published in the near future. 
It will undoubtedly arouse great interest among those 
concerned, both from the scientific and social aspects 
of nutrition. The report of this Commission of 
Experts on Nutrition will then be sent on to a mixed 
committee which includes economists and experts 
in agriculture as well as representatives of the 
present Commission. Prof. Mellanby and Prof. 
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McColluni were appoiiited repr6S6iit8»tives on this 
mixed coromittee, with Sir J ohn Orr and ■ Dr. Mary 
Schwartz Rose as substitutes. This mixed committee 
will meet in February 1936 at Geneva. 

The modern knowledge of nutrition being still in 
the stage of development, the Commission had to 
consider future progress. It drew up a list, in order 
of priority, of the problems for future study at 
various scientific institutes already engaged on similar 
lines of research, with a view to practical progress. 


Science News a Century Ago 


The Elephant Hotise at the Zoological Gardens 


Educational Topics and Events 


Cambeidge.-— The Lowndean professorship of as- 
tronomy and geometry will become vacant by the 
retirement of Dr. H. F, Baker on September 30, 
1936. A meeting of the electors will be held on 
January 31, 1936. The General Board has recom- 
mended and the Council of the Senate has deter- 
mined, that at this election preference shall be given 
to candidates whose work is comiected with geometry 
in the widest modern sense. Candidates for the 
professorship are requested to communicate with the 
Vice-Chancellor and to send him, on or before January 
14, 1936, ten copies of any statement or testimonial 
which they desire to submit to the electors. 

It is recommended by the Faculty Board of 
Engineering that J. A. G. Haslam, of Corpus Christi 
College, be appointed assistant in research in the 
Sub-Department of Aeronautics with a stipend of 
£500 a year, mad© up of £300 from the University 
grant and £200 from Sir Jolm Siddeley’s gift for 
aeronautical research. 


In the issue, of The Time^s^ of Christinas Day, 1835, 
is a note on the Zoological Gardens from a 
spondent who says : “The c'le|')haiit has taken 
possession of the new house ivliich has boon prepared 
for his reception, and ho now onjoys tho society of. 
the young female of his order presented by His 
Majesty. The house is by far the best biiiklmg in 
the gardens, and is every way worthy of so great a 
personage. There is a mode of heating it adopted 
which we understand is perfectly original and seems 
likely to supersede all other methods .in , use , in 
warming churches, chapels, and all. buildings having 
incombustible floors. The simplicity of the plan is 
as ' remarkable as' it is apparently effective , and 
unexceptional. . . . The fuel used is inconceivably 
small, and the cheapness, simplicity and safety of 
^ this new method of lieating ctimiot fail to engage 
the attention of all scientific and practical men.” 


A Christmas Experiment in Magnetism 


Sheffield.— The title of honorary lecturer in 
physios has been conferred on Dr. W. H. George, 
Sorby research fellow. 

Mr. H, T. Protheroe has been appointed assistant 
lecturer in metallurg}^ (founding). 

The Rockefeller Foundation, New York, has made 
a grant of £200 in aid of research in the Department 
of Pharmacology. 


Faeaday notes in his Diary an exporimont, made 
on the. day after Christmas 1835, on “tho possibility 
that some metals, not. magnetic at common tempera- 
tures, might become so at low tem|>6raturos”. He 
must have been occupied at the time witli prepara- 
tions for the Juvenile Lectures, for he gave the 
Christmas course of 1835-36 on electricity ; but the 
day was a very cold one, for he records the tempera- 
ture as 25° F. ; and’ neitlier Cliri,stmas festivities nor 
lecture preparations could induce him to forgo so 
favourable an opportunity, , The . apparatus was 
carried up to the roof of tlie lecture theatre and 
there, where the fullest advantage of the low out- 
of-doors temperature could be taken, the experiment 
was made. 


The aimual report of the Yorkshire West Riding 
County Coimcil on the coimty minor scholarships exam- 
inations, recently issued, records an important advance 
in the employment of intelligence tests. For the 
last three years, while an intelligence test has been 
taken by all candidates, it has been used only as a 
means of differentiating the border-line cases. This 
year it has been taken into account in all cases 
except those where low marks in English and arith- 
metic precluded the possibility of awarding a scholar- 
ship. Gne effect has been to give the chance of a 
scholarship to candidates obtaining a high ‘intelligence 
quotient’ whose marks in arithmetic and English 
w'ould not last year have been high enough to bring 
them within the range of the border-line. The 
examiners believe that, as a result of the employment 
of the test, awards have been made only to those 
candidates who have the necessary ability and educa- 
tional background to enable them to profit by a 
secondary school education. Special attention was 
directed last year to the widely prevalent fault of 
reading the questions carelessly and of introducing 
irrelevant matter into the answers. This fault was 
much less conspicuous this year. 


He had a magnetometer with a delicate astatic 
needle : “This kind of needle was used as the most 
delicate test”. Some wires of various metals were 
tied up in little bundles -with platiiium wire. “Then 
cooled these bimdles in liquid siilphuroiis acid, in 
.watch glasses containing a little m 0 rci.iry also, and 
when below the freez.mg point . of the mercury, 
brought them close to the ends of the astatic needle, 
to ascertain if they had benome sensibly magnetic 
but could not observe the least indication of such 
an effect, though I think tlie temperature must 
occasionally have been 60° or 70° 'below Zero .of 
Fahrenheit”. 


New Classification of Animals 


On December 26, 1835, the AtJiencmmi stated : 
“M. de Humboldt has presented to the French 
; Academy of Sciences, in the name of M. Ehr.enberg,. . 
correspondent of, the Academy in Berlin, a, table 
dividing the animal kingdom into 29 classes. This 
division is founded on the organisation and generality 
of a t;p)e, lying in' .the sensitive, vascular, locomotive, ; 
■ nutritive, and propagative systems. Twenty-two of 
the groups belong to animals without vertebrae, which 
are divided according to the prosenc© or absence of 
a heart, Gordata and Vasculosa. In the latter, the 
vessels do not present anything like pulsation, and 
the digestive organ is either simple and solitary, as 
in the Tubiilata, or divided and multiform, as in 
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the Bacemosa. In the eoimse of his travels in Syria* 
Nubia* Bongola* the Bed and Caspian Seas, etc., M. 
Elirenberg has had an opportunity of examining a 
number of organised beings, and has contimied his 
microscopic researches since that period ; but he 
only offers his table as a sketch capable of perfection, 
aiid successive developments.’*’ 

Christian Gottfried Elirenberg' was born in 1795 
and died in 1876. His first travels, lasting from 1820 
until 1826, were made with Hemprich, and it w^as 
in 1829 that lie set out with Humboldt to visit the 
Ural and Altai mountams. His great work ‘ "Infusions - 
thierchen” appeared in 1838. 

Goodyear and India Rubber Manufacture 

Quoting from the N'ew York Journal of Gomnierce, 
the Mechanics^ Magazine of December 26, 1835, said : 
“A discovery has recently been made by Mr. C, 
Goodyear, by which India-rubber, after having been 
dissolved, can be restored by a cheap process to its 
original whiteness, and the pure grain formed into a 
fabric to be used instead of cloth, leather or parch- 
ment, and can be moulded into almost any form ; 
and can also be combined in a variety of ways with 
cloth, cordage or leather. Being first made white, 
it admits of every shade of colour, worked in, and as 
durable as the rubber itself. A variety of fine specimens 
are now being exhibited at tlie Mechanics’ Institute 
at Castle Garden, 'which will give an idea of the 
general utility of the invemtioii.” 

Charles Goodyear (1800-60) first turned his 
attention to rubber in 1834. His work of 1835 was 
only partially success|iil, but four years later he 
accidentally discovered the process of vulcanising. 
He has been called “tlie Paiissy of the rubber 
industry”. 


Societies and Academies 

London 

Royal Society, December 12. F. C. Courtice and 
C. G. Dougdas ; The effects of prolonged exercise 
on metabolism. In the normal postabsoiptive subject, 
there is a striking fall of the respiratory quotient 
during rest subsequent to work which may last for 
hours. This is accompanied by ketosis and a pro- 
gressive slow fall in the carbon dioxide combining 
power of the blood. Ketosis can readily be prevented 
by taking a carbohydrate rich diet on the previous 
day, but still occurred with great frequency when 
either an ordinary breakfast or a quantity of sugar 
was ingested shortly before beginning the experi- 
ment, the main effect in the latter case being 
apparently increased utilisation of carbohydrate 
during the work. The fall of respiratory quotient is 
attributed mainly to a reduction of the ratio of 
carbohydrate to fat oxidised owing to depletion of 
stores of available carbohydrate during the work, 
but in addition there may b© some conversion of 
fat into stored glycogen, though only to a small 
extent. During post -exercise rest there is reduced 
sugar tolerance, and the possible influence of endo- 
crine secretions on carbohydrate metabolism during 
muscular work is • discussed. W. L. Francis: The 
surface membranes of muscle fibres. Using Osterhout’s 
methods as a guide, the following results have been 
obtained. The pH of fresh muscle brei is found with 
a quinhydron© electrode to be 7*1, in agreement 


with estimates by other workers of the pH of resting 
living muscle. The pH after 24 hours is 6*7. The 
composition of an aqueous solution resembling brei 
in its inorganic content is discussed. The stumbling 
block is the phosphate, which can only be made 1/5 
as concentrated in aqueous solution as in the muscle 
fibre. The diffusion potentials between brei and 
various electrolyte solutions were measured. They 
point to the mobility of anions being very low in 
brei compared with their mobilities in aqueous solu- 
tion. The vapour pressure of brei is found by Barger’s 
method to foe equivalent to 1*06 per cent sodium 
chloride. The effects of cut muscle, brei and various 
experimental solutions on the resting potential are 
investigated with the view of finding what the 
‘asymmetry’ potential of the surface membrane would 
be if the media on both sides were the same. The 
value would be 10-20 mv. reckoned inwards. The 
diffusing substance need only saturate the inter- 
fibrillary spaces in order to produce its full effect 
on the potential at the fibre surface. 


Academy of Sciences, November 18 {CKR., 201, 917- 
996 ). Abrahaivi Waed : The curvature of surfaces. 
P, Bachevsky ; A dual metric geometry, based on 
generalised Cartan spaces. A. Kharadze : A func- 
tional operator and the generalisation of Legendre 
polynomials. Georges &raud : Problems of the 
tyx3e of Dirichlet and Neumami in certain cases where 
the data are discontinuous. Pierre Boos : The 
characteristic properties of certain analytical sur- 
faces. Paul Flamant : Two functions attached to a 
function capable of summation, and their application 
to the limit of Lebesque integrals. F. Leja : A 
harmonic function connected with any closed en- 
semble of points of space. Leon Bbschkinb : The 
equations of equilibrium of thin surfaces. Antoine 
Magnan and Claude Magnan : Making evident 
small differences of the refractive index in liquid 
media. Application to the study of the movements 
of water such as that produced by the motion of a 
fish. The apparatus records the motion of the water 
on a kinematograph : six photographs are repro- 
duced. Pierre Ernest Mercier : The characteristic 
functions of a cantilever wing (resistance in bending). 
Jacques Valensi : Study of the flow of air round 
the wing of an aeroplane : marginal phenomena. 
Results obtained by a photographic method : two 
photographs are reproduced. Daniel Barbier : The 
colour temperatures of the stars. Paul Soleillet : 
The coherence of vibrations in optical resonance. 
Jean Roullbau : The determination of the contact 
resistance metal - cuprous oxide. Jean Mercier: 
Contribution to the study of the s,>mchronisation of 
oscillators. Charles Degard : The diffraction of 
electrons by chloroform, and the structure of the 
molecule : the Urbain model and the tetrahedral 
model. The Urbain formula (the co-ordinative 
formula CCL.HCl) and the usual tetrahedral 
CHCI3 both agree with the experimental results. 
Experiments on electronic diffraction cannot decide 
bet'ween the two formulae. Pierre Jacquet : The 
practically instantaneous action of certain colloids 
on the electrolytic deposit of copper. During the 
electrolysis of copper sulphate solutions, it was found 
that only the proteins (gelatine, serum albumin) have 
a marked action during the first moments of electro- 
lysis : the gums act much more slowly. Henri 
Bizettb and Tsai Belling : The magnetic double 
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refraction of nitric oxide. Experimental r^ulte ob- 

tained with the large electromagnet of the Academy 
of Sciences, the nitric oxide being under ]^essures or 
80 and 100 atmospheres. Mulb. Ablbtte Toubkairb 
and Etienke Vassy : The continuous spectrnm ot 
deuterium. Comparisons of the spectra of deuterium 
and hydrogen show slight differences. The cu^^ ot 
the two gases coincide at about 4000 A.,_and then 
deviate very slightly as the wave-length diminish^. 
The continuous spectrum of deuterium is a little 
more intense than that of hydrogen. Paul Goll- 
fingbe, Wladimib Lasarbbf and Boris Rosen ; 
The energy of dissociation of carbon monoxide. 
Among the different possibilities deduced from the 
CO spectrum, only the value for the dissociation 
energy 9*1 v.e., giving 123*6 kcal. for the heat of 
sublimation of carbon at 0*" K., is not in contradiction 
with the thermo-chemical and spectroscopic data. 
Lbon Guillet, Jb. ; The modulus of elasticity of the 
copper — beryllium alloys. Beryllium increases the 
modulus of elasticity of copper : the ahoy with 15 per 
cent of beryllium has a modulus equal to that of steel. 
Mabcel Pbbttrb : The influence of the gases ad- 
sorbed by the wall of the vessel on the chain reaction 
of mixtures of hydrogen and oxygen. Jean Amibl ; 
Some organic cupritetrachlorides and oupritetra- 
bromides. Jean Loiselexjr ; The formation of 
protein thioderivatives with the aid of carbon 
disulphide. Carbon disulphide transforms casein, 
gelatine and egg albumin into thio derivatives, prob- 
ably by formiug thiosulphooarbamic groups with 
certain amine groups. These substances are soluble 
in organic solvents. Yves Voemar and Bjobgb 
Hansen : The alcoholysis of olive oil. By fractional 
distillation under pressures below 1 mm., methyl 
palmitate, oleate and methyl arachidate were isolated. 
Alfrel Silberstein : The crystalline parameters of 
the double bromide of copper and ammonium. This 
double salt, like the corresponding chloride, is 
quadratic. The parameters resulting from an X-ray 
study are given. Jacques Bouboart ; The quatern- 
ary in the Mekn^s (Morocco) district, Sivasunben 
Deb; The discovery of nummulites in the num- 
mulitic grits of the Alpes-Maritimes, and on the origin 
of this series of strata, G. Denizot ; The distribution 
of the lower alluvia in the Loire valley. Franck 
Bourdieb ; The stratigraphy of the quaternary 
ante-Wurmian alluvia of the Gr4sivaudan and of the 
Chamb4ry valley. Raymond Decary ; The Maha- 
Jamba River of Madagascar and its temporary cap- 
tures by the Kamoro. Details of the five changes of 
course of this river since 1864, conditioned by 
changes in the rainfall in this region. Denis Bach 
and Jean Fournier : The assimilation of oxalic acid 
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Academy of Sciences (C/.i?,, 3, Ko. 4 ; 1935 ). p. | 
RASHEVSKI3 ; , Metric duality in Fimler’s two^ 
dimensional geometry, particularly on an arbitrary 
surface. J« Sekerzh-Zenkovicii : On the theory of . 
currents. V. M. Chulanovskij : The rota% ; 
structure of the nitrog<3ii. molociile in the Soliumaiui '' 
region. S. A. Abzyby'shev : Note on the paper “Oa ■’ 
the electrolysis, of copper in rock salt” {O.R. icad, i 
ScL, 4, 25 ; 1934). A. Zhuchovickij ; A now method - 
of solution of ■ variation problems of quantum I 
mechanics.' N. A, Pbbobbazhenskij, A. M. Polu- j 
KOVA and V. A. Preobbazhenskij : Alkaloids of the 
leaves of jaborandi (6). Synthesis of racemic homo* 
piiopic acid. M. M. Katznelson and M. I. Kabaoh* 
NIK ; Amination with sodium and potassium amides, 
(4)' Nitration of a-amino-anabasine. A. E. FEBSMAN*.|i:. 
The . periodic system of energy coefficients. V. A, I 
Deviatnin and V. M. Doboshbnko A chemical f 
method for determining vitamin C. P". Lobvunson- I 
Lessing : The ■ chemical composition of tectites. ! 
A. M. Djakonov ; New Ophiurans from the, Sea of' 
Japan (1). S. A. Chebnov : New data on the dis*l 
tribution of the Indian snake Lycodon Shaw, .. 

in Soviet Middle Asia. 


Forthcoming Events 

[Meetings marked with an mterisk are open to public,] 
Saturday^ December 28 

Royal Institution, at 3. — Dr. C. E. K. Mees ; ■ *Thoto»| 
graphy” (Christmas Juvenile Lectures, Succeeding 
lectures on Decem.b 0 r 31 and January 2, 4, 7 and 9). 


Official Publications Received j 

Great Britain and Ireland 

Department of Scientific and Industrial Research. Report of the 
Water Pollution Research Board for the Year ended 30th June 1935 ; ^ 
with Report of the Director of Water Polliition Research. Pp. iii+ 
51. (London : H.M. Stationery Office.) Is. net. ’ [SOU 

Centenary of the Birth of Andn^w CarneRie. The British Trusts and 
their Work, with a Chapter on the American Pmmdat.lons. Pp. x+ 
155+29 plates. (Dunfemiiine ; The Carnegie United Kingdom 
Trust.) ■ [212 

■University of London: University College., falendar. Session 
1935-1936. Pp. xcii +578+26. (London: Taylor and Francis.) [212 
Anniversary Address delivered before the Royal Society of Londori 
by the President, Sir Frederick Gowland Hopkins, November 30th, 
1935. Pp. 26. (London ; Royal Society.) [212 

Other Countries. 


by Aspergillus niger, Andr^ Boivin, Max Marbe, 
Mme. Lydia Mbsrobeanu and Petre Juster : The 
existence in Bacillus tumefaciens of an endotoxin 
capable of causing the formation of tumours in plants. 
Joseph Magrou ; The immunity and hypersen- 
sibility of the Pelargonium towards reinfections by 
Bacterium tumefaciens, J. Andre Thomas : A new 
mode of direct cellular multiplication. Meroamitosis. 
Pierre Lesne : Certain faunistic relations between 
Madagascar and south-eastern Africa. Leon Binet 
and G. Weller : The liver and glutathione. Jacques 
Pabbod ; The formation of hydrocyanic acid, start- 
ing with some organic compounds, in the presence of 
ammoniacal copper sulphate. , This appears to be a 
general property of reducing sugars. Carbon monoxide 
and formaldehyde give no hydrocyanic acid under the 
same conditions. 


Union of South Africa : Fisheries and Marine Biological Survey, , 
Report No, 12 : For the Year ending I)eeemb«»,r 1934. By Dr. Cecil ■ 
vonBonde. Pp. 120+3 plates. (Pretoria: Govenment Printer.) [412 
Publications of the Dominion Observatory, Ottawa. Vol. 12: 
Bibliography of Seismology. No. 7 : July, August, September, 1935, 
(Items 2728-2841.) By Ernest A. Hodgson. Pp. 141-156. (Ottawa: 
King’s Printer.) 25 cents. [412 

Tectonic Lines of the Philippine Islands. By the Rev. W. C. Eepetti 
+ 1 P^^'te, (Manila : Bureau of i+intiiig.) [912 

U.S. Department of Agriculture. Leaflet No.' 109 : Eliminating 
Bats from Buildings. By James Silver. Pp. 5. (AVashington, D.C. : 
Government Printing Office.) 5 cents. [912 

, Cominonwealth of Australia : Council for Scientific and Industrial 
Research. Bulletin No. 66 : The Influence of Growth Stage and 
Frequency of Cutting on the Yield and Composition of a Perennial 
Grass — Phalaris tuberosa. (Report on Co-operativ'e Investigations at 
ttie Waite. Research, Institute.) By Dr. A. E. V. Richardson, H. 0. 
Trumble and R. E. Sharper. Pp. 35, (Melbourne : Government 
Printer.) [912 

^ Ingen^rvidenskabeflge Skrifter. A, Nr. 41 : The Plate-Jet. By 

Jul Hartmann. Pp. 108+19 plates. (Kebenhavn: G. 1. C. Gad.) 
15.00 kr. ^ [912 

The Indian Central Cotton Committee : Its Objects, Activities and 
Achievements. Second edition. Pp. 27. (Bombay : Indian Central 

Cotton Committee.) [91i 
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‘Justice' in Africa 


A S the year draws to its close, the passing of 
time reminds ns of the' nseful convention 
whereby we are encouraged to enter upon some 
sort of a stocktaking preparatory to the closing of 
the amiiial account. In such a survey of the past 
year, the chain of events which has threatened, 
and still endangers, the peace of the world must 
be a salient item. Here, however, the very magni- 
tude of the issues involved hampers critical judg- 
ment, and while the event is weighed in the scale 
according as it has made for or against the working 
of the machine which we call the League of 
Nations, it may not readily be discerned that 
^profit and loss’ are not to be assessed in terms of 
the number of nations declaring their formal 
adlierence to Article xvi, but rather in any real 
progress towards the universal application of the 
fundamental principle of justice as between man 
and man, towards which the League was a gesture 
of aspiration, as well as an admittedly imperfect 
piece of ma.ohinery for its attainment. , 

However posterity may apportion blame as 
between Italy and Abyssinia for breach of the 
peace — ^no attempt will be made here to estimate 
the merits of the dispute — ^there can be no question 
that the principle of the League, as well as the 
letter of its Covenant, has been violated. Should 
the League fail to vindicate that principle, through 
it the prestige of white civilisation will be affected 
throughout Africa. 

. ' The admission, of Abyssinia to the League is a 
matter of past history. It is profitless now to 
discuss whether that admission was justifiable or 
not. But it would be idle to pretend that she stood 
upon an equal footing with other .members of the 
League. Admission was an earnest of security in 
the upward struggle from barbarism to which her 


rulers were then committed; and this attack on 
her by a nation of advanced civilisation with all 
the resources of a modern armament at its com- 
mand is a breach of an implied pledge of her right 
to integrity, which no political, diplomatic or 
economic argument can justify. It is a cynical 
reversion to the acquisitive methods of the nine- 
teenth century, which led to the partition of 
Africa among the interested Powers of Europe. 

The attack of Italy on Abyssinia, however 
strong the argument from economic necessity or 
pressure of population now that other outlets are 
restricted, is out of harmony with the spirit of the 
twentieth century. Native races — ^using the term 
in a loose conventional sense — can no longer be 
regarded as ‘inferior’ and mere raw material for 
exploitation, whose lands may be developed, 
regardless of their rights and interests, solely for 
the benefit of a superior white race. An attitude 
of mind more nearly in accord with the present 
trend of scientific study of racial problems de- 
mands that the relations between white and black, 
which are a consequence of the inevitable ex- 
pansion of European civilisation, should be re- 
gulated by an adjustment of the conflicting claims 
which arise from the clash of two cultures in some 
respects incompatible but, it is hoped and indeed 
as experience is showing, not ultimately and 
entirely irreconcilable. Where white civilisation 
successfully vindicates its claim to the superior 
position, it is not as an overriding, but as a tutelary 
force. The final ruling, for all but areas of over- 
whelmingly white settlement, was given in the 
dictum of Lord Passfield’s famous White Paper, 
in which it was declared that “the interests of the 
native must be paramount”. This to the native 
is his Magna Charta, the warrant on which the 
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wMte administration must justify its control and 
occasional modification of native custom and 
belief. This was the spirit which framed the 
African mandates of the League of Nations ; it is 
not the spirit or the practice of Italian colonisa- 
tion, either in Cyrenaica or in north-east Africa. 
Settlement here is frankly and avowedly Italy 
overseas, with all that that implies in regard to 
native interests. ■ 

The moral obligation to guard and guide the 
native in changing conditions is naturally not 
confined to mandated territory, but rests on all 
administrations alike. To some critics this obliga- 
tion seemed in danger recently, when the develop- 
ment of the Kakamega gold mines was under 
consideration ; but in fairness to the Administra- 
tion of Kenya it has to be admitted that the point 
at issue did not really arise out of a disregard of 
the interests of the native, but from a difference 
of opinion over the question of immediate benefits, 
especially financial and economic, as opposed to 
ultimate well-being, which anthropologists and 
others felt would be jeopardised by the displace- 
ment of native holdings, and the cultural disinte- 
gration which is inseparable from the opening up 
of any area in Africa to mining enterprise. 

On difficult questions such as those raised by 
the Kakamega gold mines — questions of frequent 
occurrence, though not often arousing such wide- 
spread interest — ^much light is thrown by two 
recent publications dealing with the relation of 
governors and governed in East Africa. Of these 
Dr. Thurnwald's '‘Black and White in East 
Africa’’* is especially valuable for his survey of 
the whole course of contact between an African 
tribe and European civilisation from its very 
beginning. He also examines in great detail the 
various measures by which the administration 
deals with every aspect of its native contacts, 
including its organisation for the improvement of 
native conditions in both a material and a spiritual 
sense, while at the same time he gives due heed 
to all interests, both black and white, involved in 
. the problem. . . 

It is to be noted that Dr. Thurnwald, in con- 
cluding, quotes in reference to 'the outlookV the 
evidence of certain prominent chiefs before a 
commission in 1932, in which they elaborated an 
argument that present conditions of education and 
labour tend to destroy among members of the 


younger generation the feeling that .they have 9 , | 
stake in the .country. This is attributed to the ; 
breaking up of the, old closely-knit .and . strongly ■ 
localised family,, and tribal . ties . thro,iigli these 
agencies. This view is of importance as a native 
criticism of such , . eiirrent tendencies as aim at 
‘civilising’ the .native. Against it,, on the other,,, 
hand, must be .set the view, which appears to be ' 
gaining ground in West Africa— naturally amoug^' 
the more advanced members^ of the, native com- ' 
munity— that 'indirect rule’ and the anthropo- ' 
logical approach to admimstrative problems hare., 
been 'formulated as a principle with the express 
purpose ■ of retarding the development of , .the 
people. Extreme as this view may be,, ,it, is iim 
necessary to stress the importance of Its recognition 
as an element in the problem of which account 
must be taken, lest . the most ■ progressive and 
intelligent among the , natives should be aheiiated.. 
Those who hokisuch opinions ^are not necessarily 
all discontented' or disgruntled agitators. ■ 

Even more interesting than. Dr. , Thuriiwakl’s 
book in certain respects is an account of an experi- 
ment in anthropological and administrative re- 
search co.mbined, which was carried out in Tangan- 
yika*. Dr. Gordon Bromi, anthropologist, and 
' Mr. Bruce Hutt, District Officer of ,'Iriiiga, joined 
■forces, and for a year worked in close, and con- 
tinuous co-operation, the administrator posing 
questions to the anthropologist as they arose in 
the course of his work, and the anthropologist 
supplying the answer from material obtained by 
an investigation made ad hoc among the people 
on the special point. 

' . The result was illuminating in more directions 
than one. Most important perhaps for the future 
of 'indirect ' rule’— the Hehe, ' tlie tribe under 
investigation, came under indirect rule in 1926— 
is the clear demarcation of the limits within which 
the " application of anthropological researcli to 
administrative problems is practicable ; but no 
less useful was the experience of the maimer in 
which the posing of a question by the, administra- 
tion may open up new lines of thought and research 
for the anthropologist. 

In so far as it is possible to summarise the result 
of a ■ co-operative effort, of which every detail ' is; 
worthy of careful consideration bj' those interested 
in scientific research ■ and ’ native administration,, 
, the work of these authors would go to show,, that 
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in imposing indirect rule upon the tribes of 
Tanganyika, the administration builded better 
than it knew. For investigation of the status quo, 
which was accepted by the system of indirect rule 
as guiding principle, as for example in continuing 
ill office the lieadman’ of the old regime, has' 
revealed that underlying the outward form were 
unsuspected ramifications going deepty into social 
and religious belief and practice, which would 
have been destroyed and their benefits lost by any 
change that, to superficial observation, might have 
seemed to be little more than one in form alone. 

The extension of the form, or at least the spirit, 
of indirect rule in the British areas of administra- 
tion — the position of the Union of South Africa 
and the .French Colonial system demand separate 
consideration— is in itself an adequate rejoinder to 
inquiry as to how stand the backward peoples of 
Africa there in relation to the principles of which 
the League of Nations is at present the nearest 
approach to living expression. 

The aim of indirect rule clearly is hj means of 
care for the existing order to make haste slowly. 
Hitherto, the efforts of those who have the interests 
of Africa at heart have been directed to protection 
of the native thi'ough the preservation of Ms 
institutions ; but this at the best is no more than 
a means to an end, an attempt to control the 


A Himalayan 

Nanga Parbat Adventure : 
a Himalayan Expedition. Translated from the 
German of Fritz Bechtold by H. E. G. Tyndale. 
Pp. XX +93 +80 plates. (London: John Murray, 
1935.) 10s. net. 

is an account of the Germaii-Austrian 

expedition of 1934, under the leadership of 
Willy Merkl, which attempted to climb the 

Western Himalayan mountain Nanga Parbat. 

This mountain culminates in a peak 26,620 ft. 
above sea-level — it is the tenth highest in the 
Himalaya. It rises directly from the Indus valley. 
Here it is possible to see in a single view from the 
river bed to the mountain top no less than 23,000 ft. 
of tremendous precipices. We believe this is the 
greatest amount of slope exposed in the world. 

Nanga Parbat has unfortunately acquired an 
evil reputation. On its slopes in 1895, A. F. 
Mummery and his two Gurkha companions were 
lost. In 1932 a German-American expedition, also 


pace of development, and to avoid too rapid and 
disastrous breaking up of custom. But lest the 
native critic be justified, has the time not now 
come to ask ourselves : What comes next ? What 
is the policy of development that lies behind and 
gives meaning to 'indirect rule', if it is not to be 
regarded as entirely static ? 

If any trust is to be placed in signs of the times, 
the day is rapidly approaching when some such 
question will have to be faced ; and by the 
practical wisdom and foresight shown in the event 
will the answer given by white rule in Africa ■ be 
judged. We now stand at a point far removed 
from Kipling’s concept of “the ’eathen in ’is 
blindness”, and, to revert to the issue from wMch 
we started, the proposals for a compromise in the 
Abyssinian conflict cannot be allowed to evade 
responsibility by treating whole territories and 
peoples, whose future is at stake, as pawns in a 
game. Fiat justitia, rual ccelum, it may be, is 
no motto for statesmen, who are 'realists’ ; but, 
unless the whole stream of history is destined to 
change its course, it is the acid test which will 
be applied by posterity. In the interests of world 
peace, it may be necessary to cede disputed 
territory, but under conditions which place the 
interests and well-being of the inhabitants before 
colonial ambition. 


Expedition 

under the leadership of Willy Merkl, including two 
members of the expedition under review, failed to 
reach a greater height than 23,000 ft. owing to 
porter troubles and bad weather. On that occasion, 
porters were recruited from Nanga Parbat district 
“and there lay one of the main causes of its failure. 
Consequently it was decided at home to spare 
neither trouble nor expense in order to fetch 
Himalayan 'tigers’ from Darjeeling to Kashmir”, 
that is, men who had taken part in the Everest 
and Kamet expeditions. The original party com- 
prised eight climbers, a group of three scientific 
workers, a doctor and a camp commandant, with 
a full complement of porters. 

The expedition appears to have been well 
equipped when it reached the base camp, and both 
climbers and porters were experienced. Not- 
withstanding this, it met with the worst disaster 
that has befallen any Himalayan adventure. Of 
the advance party of sixteen, no less than niiio 
lost their lives on the mountain— three Europeans, 
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moliidiBg the leade and six porters. In' all, eight 
camps were formed above the base camp (13,012 ft.), 
the highest bemg 24,446 ft. CFrom . this point, so 
far as could he judged, there was no great mom. 
taineering obstacle to he surmomted between it 
and the summit, which was about two miles 
(measured on the map) distant, while the actual 
nearest point reached, at a height of . 25,300 ft., 
was only about one mile from the top, and some 
1,300 ft. below it. 

Here the whole advance party of five Europeans 
and eleven porters was caught in one of those 
sudden and violent storms which are a feature of 
■:the::Hiin.alayas. They had to retreat, when, their 
.goal .seemed to be. within easy, reach, .with the 
consec^ueiices , already mentioned, 'Many gallant 
attempts were. made .at' rescue, but all were driven 
back by the deep snow and blizzard. 

When a disaster of this magnitude occurs, it is 
only natural and. right to inquire so far as possible 
into the . causes which may. have, led .to it. It must 
be ..remembered every ^ precaution may be nullified 
by tbe occurrence of a sudden and violent storm, 
accom.pamed by heavy snowfaU. Having said this 
does not mean that the arrangements were .free 
from criticism. One is forced, after reading this 
.:story, to ask the questions : Were the advance party 
sufficiently acclimatised? Were the high camps 
sufficiently equipped, before the final attempt was 
made, to provide for the contingency which 
actually occurred ? Was the supporting party 
' sufficient for the occasion ? , 

Had camps VI and VII been provisioned and 
equipped with sleeping-bags, the storm ■■ might 


have, been provided for, and the disaster at least 
mitigated, if not avoided. The, narrative does not 
discuss these points. The advance .party, whiek 
.made the attempt on the sii,inm!t, was so large as , 
to leave , very little support. It consisted of five,' 
.European climbers out of the original total „of 
eight. Drexel had died of pneumonia and Herr 
Bechtold, who was for a time a member of tke 
advance party, viis absent at the end, having, 
escorted two exhausted porters to a lower camp, 
while another climber had returned sick to camp 
IV ( 20,300 ft.). It will be seen then how w’-eak the 
supporting party was, and how?* very iiiuch lower 
down it was .than the advance climbers, and with 
very difficult ground iiv between. With this dis- 
.tribution it would, in feet, have been difficult to, 
keep up commuiiication w,ith those above, even in 
fine weather, and , in the , actual circumstances 
quite impossible. When the danger, in which , the 
advance party found itself was recognised, every 
endeavour was ma^de to help, but all failed in the 
face of the storm. , 

There were with the expedition a surveyor, a 
.geographer and a geologist. Wiiile tlie rest were 
climbing they inad'C a tour of t/lie inountfaiu. 
Their report, which is not included, should be 
interesting. Tiie oxygen equipment whi.ch was 
with the expedition does not appear to have been 
used by the climbers. It was requisitioned from 
the base camp, but arrived too late for t.Iie gas to 
be administered to Drexel. 

The book is illustrated by 110 .magnificent photo- 
graphs. There are three maps showing the routes 
taken and position of the camps. H. L. C. 




The Molecules of Life 

Die Rontgenspektrographie als Untersuchungs- , a' direct and valuable contribution to a theme 
methode bei hochmoleknlaren Substanzen^ bei which must, deep down, be the theme of ail 
Kolloiden tmd bei tierischen und pflati2:eii- scientific research. It seems to be clear now 'that 
lichen Geweben ^ living in an epoch marking, among other 

Von J. R. Katz. (Handbuck der biologiscben things, the decisive entry of physics and chemistry 
Arbeitsmethoden. Herausgegeben von Prof. Dr. biology, and the passage ot time can only 

Emil Abderhalden. Lief. 436. Abt. 2 : Physikal- ®niphasise the great part played by X-ray analpis. 
ische Methoden, Teil 3, Heft 6.) Pp. 3401-3716. sooner, therefore, that its aims and principles 
(Berlin und Wien: Urban und Schwarzenberg, become more familiar, tbe better. 

1934.) 20 gold marks. Hr- Katz has tried here most conscientiously to 

T _ minimise the difficulties and lay bare the pitfaUs, 

HIS book, vhich may be said to embody the and has strongly indicated what he considers the 
long experience and considered views of one best method of approach ; but as in aU branches 
of the leading exponents of the X-ray method of of science nowadays, there is always the trouble of 
structme analysis, is not concerned exclusively limited time, and one has to live and work among 
with the giant molecules of biological tissues, since crystallographers to appreciate to the full their 
It deals also with ‘laboratory’ coUoids ; but it is point of view. Nevertheless, structure analysis is 
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essentially a habit of thought, the habit of thiiildng 
tliree-dimeiisioiially : ' and this much at least can 
and should be acquired by all who are interested in 
fche properties of molecules, especially those mole- 
cules, such as the proteins, polysaccharides and 
other high polymei's and condensation products, 
ill which is enshrined our very existence. It is 
the shape of molecules that counts in the end. 


To one who is used to the ^search outlook of 
the English-speaking peoples, there is perhaps 
something lacking from this book : one misses 
rather the thrill and romance of advancing with 
the new physical weapons ever deeper and deeper 
into the biological unknown. Let us be cautious, 
by all means, but let us also be brave. 

W. T, A. 


The Cinematograph and the School 


(1) The Cinema in Education : 

a Handbook for Teachers. By D. Charles Ottley, 
Pp. xi + 130 + 4 plates. (London : George Roiitledge 
and Sons, Ltd., 1935.) 35. 6d. net. 

(2) The Film in the- School 

Edited by J. A Lauwerys. Pp. 140+4 plates. 
(London : Christophers, 1935.) 35. %cl. 

(3) A National Encyclopaedia of Educational 
Films and i6mm. Apparatus 

Pp. 288. (London : Central Information Bureau 
for Educational Films, Ltd., 1935.) 215. 

(1) ^r^HE reviewer is biased against this volume 
by the statement on the jacket that 
“here for the first time the film’s place in education 
is defined, its fimction analysed, and its possibilities 
as a teacher described in words that all may under- 
stand”. This claims too much; but perhaps the 
hook is better than it might appear. There is 
first an apologia for films in school, then the larger 
part of the book is taken up with accounts of films 
and projectors available, and finally there is a 
summary of a few lessons aided by films and' a 
series of short statements about the use of films 
culled from various sources. 

Too much has been attempted, and while it is 
true that many different subjects are mentioned, 
it is doubtful whether in fact enough is said on 
any one matter except 9*5 mm. films ; indeed, 
if the cinema in education is the subject of the 
book, a quite disproportionate amount of space 
is devoted to these films, with which the author 
is evidently most familiar and on which he speaks 
with most authority. For the teacher who has a 
9-5 mm. projector the book may be useful. The 
author points out, for example, that one advantage 
of these small films is that they can be bought 
outright and not hired, as are the 16 mm. films, 
and that consequently they can be edited and cut 
to suit the user ; he gives examples of what he 
has done in the way of re-editing and combining 
films which he has bought, and shows how much 
can be done with them. 


(2) “The Film in the School” is a contrast to 
“The Cinema in Education”. Its purpose is clearly 
stated ; it is “to give advice, as practical and 
detailed as possible, to those who would like to 
use films in their work”, and it is fulfilled not 
unsatisfactorily. The book comprises seven 
chapters written by authorities on theii’ subjects. 
The editor in the first chapter deals with “The 
Place of the Film in Education”, with an emphasis 
on “place”, and makes many interesting and valu- 
able suggestions. Chapter ii, “Choosing a Pro- 
jector”, gives a clear and balanced account of the 
advantages and disadvantages of different kinds — 
not makes — of projectors. It may be noted in 
passmg that a loose leaf supplies information on 
the picture-size and cost of most 16 mm. pro- 
jectors, sound and silent. The third chapter deals 
with “The Film in the Classroom”, and describes 
a few lessons which have been given with fihns. 
“The Mass Demonstration” is mostly devoted to 
giving the details of organisation of, and con- 
clusions to be drawn from, the St. Pancras experi- 
ment by Capt. Griffiths, who took a prominent 
part m that experiment. 

In the fifth chapter, on “Film Making in School”, 
Ronald Gow points out that “as school text- 
books are, naturally, written by teachers it is not 
unnatural to suppose that the educational film of 
the future will also be written by teachers” and 
gives accounts of films which he produced. Miss 
Mary Field describes the method and difficulties 
of the commercial producer of educational films, 
and in the last chapter the technique of “Using 
a Projector” is clearly described by Mr. Waley. 
There is an appendix which states the contents 
of the principal film libraries and a short biblio- 
graphy. 

It will be seen that the volume deals with facts, 
not theories, a welcome development in the 
literature of educational films. 

(3) This “Encyclopaedia”, though it has a 
different name, is in fact a new and much improved 
edition of the Catalogue of Educational Filins pub- 
lished in 1933. Additions consist of articles, a 
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useM list of addresses of tkose from whom films 
may be obtained, lists of 16 mm, projectors, lists 
of film cameras and materials, and a library list. 
The chief change is In the arrangement of the 
oatalogne of films ; these are now first listed under 
the headings 35 mm. and 16 mm. ; each of these 
is divided into sound and silent films and these 
again into agriculture, art, biology and the rest. 
This is a very great improvement. Another change, 
which is not altogether an improvement, consists 
in giving the length of all films in reels, instead 


of using reels, feet and minutes ; as the vast 
majority of films listed are of ''1 reeF' the informa- 
tion is not, extremely useful. 

The volume will save seareliing conimercial 
catalogues, but, it is not easy even yet, to find what 
films are available on any particular topic on, say, 
16 mm. silent stock — and that is the main, use of a 
catalogue . Indeed, it still takes time to trace all ,the , 
films in a particular subject such as geography, ; 
some of the best hide themselves under agriculture,^ 
science (anthropology) or engineering, and industry. 


Civilisation and its Crises 


The Source of Civilization 

By Gerald Heard. Pp. 431. (London and Toronto : 

Jonathan Cape, Ltd., 1935.) 125. 6d. net. 

M e. GERALD HEARD, in his new book, has 
given us plenty to think about. The sub- 
stantial merits of his work are, that it is a bold 
attempt at a comprehensive survey of human 
evolution, and that it is inspired throughout by a 
passionate belief that only by peace with his 
fellows, and a sense of harmony in the universe, 
can his full powers be developed, or rather, as Mr. 
Heard would say, can he escape his imminent 
destruction. In the first aspect*— that of compre- 
hensiveness— it is a brilliant expression of the 
current spirit which refuses more and more to 
limit the historical vision to politics and is eager 
more and more to trace backward by prehistoric 
discoveries the origin of the fundamental directions 
of human thought and action. It demands an 
evolutionary solidarity with all life. 

In the second aspect, as a passionate pacifist 
manifesto, it is one of the most notable post- War 
publications. No one else has attempted — at least 
in English to our knowledge — so wide and detailed 
a denunciation of Violence’ in all its forms. When 
we criticise, therefore, it will be understood that 
it is with the deepest sympathy with the two main 
objects which Mr. Heard has in view. That it 
provokes, in that spirit, both scientific and historical 
criticism, is clearly a testimony to its force. Such 
widespread syntheses are one of the greatest needs 
of the time, but to be useful they must be met 
,by friendly and searching examination. ■ 

The book, however, covers such an amazing 
wealth of facts and suggestions drawn from 
psychology, prehistory, Eastern philosophy and 
reiigioms lore, that it is only possible here to make 
'a few general , remarks. ■ . ' ' ' 

Mr. Gerald Heard’s thesis, broadly speakmg, is 
' that man is natealy not a fighting but a pacific 


and friendly creature. He springs from a stage 
in the animal genealogy much further back than 
the brutal gorilla or any of the so-called 'primates’, 
nearest in fact to the ' harm,less tree-shrew. ■ At 
an early stage he enjoyed a consciousness, of his 
community with other animals, and the outside 
world generally, which he has since lost ; and it is 
by the recovery of this at a higher stage of develop- 
ment that his salvation, if it is at all possible, will 
be secured. This early stage has now retreated 
into the depths of the subconscious, and the main 
purpose of psychology is to bring it again into 
the light. . This was' once apparently secured in 
the civilisation of what is frequently referred to 
as the “Eastern arc- of the proto-civilisation” 
(represented by the recent discoveries in the Sind 
region). ■ It was continued in the early culture of 
India, and on this account the practice of Yoga 
is so important. Except in this region, the early 
pacific civilisation was everywhere destroyed by 
Violence’ and individualism; This individualistic 
violence is promoted by the exercise of the mind 
in the one-sided exploration of external Nature, 
which tends to . make man aggressive and 
acquisitive and is at the root of all the imperialisiiis, 
from Assyria to the Great War. We must return 
and strive to regain a united consciousness, if 
civilisation in the true sense is to be saved. 

Our criticism must be that such a scheme of 
human evolution, in spite of its many valuable 
sidelights and suggestions for further inquiry, is a 
simplification invalidated by its obvious parii pris 
and by the elevation of small and isolated facts 
into decisive arguments. The human stock, with 
its, say, half a million of years for distinctive 
growth, cannot be thus confined into one type of; 
conscious life which we select as it suits our theory.. 
That man’s greater awareness was, as Mr. Heard 
says, his best qualification for a later rise, is 
abundantly clear, and' that he rose and developed 
his powers be.cause he was more adaptable. The 



December 28 , 1935 


NATURE 


1009 


stress on tliese points contain some of the most 
valuable thoughts in the book. 

But it is impossible to maintain that the earlier 
man had not also combative elements in Ms nature. 
His constant normal character is sufficient evidence 
of tMs, and the weapons and remains of slaughtered' 
foes which are a part of so many prehistoric cites 
and excavations. We know little enough yet about 
our early ancestors in those vast seons of life, but 
we certainly know that fighting for their lives and 
their food was at least one element in their 
age-long task. When we come down to later 
times, in wMoh historical records are available, 
it is no less clear that sword or Violence’ caimot 
be dismissed as an entirely decadent and harmful 
thing. Alexander’s empire was not the mere 
''Macedonian raid” which is here described, nor 
was the Eoman Empire the last word in stupid 
violence. 

The whole story is much more complex than 
that ; but one or two capital facts emerge wMch 
are not allowed for in such a condemnatory survey. 
One, that Rome gave us, in spite of her crimes,, 
the framework of modern civilisation in which we 
live, and which, it may be added, shows more 
hope of surviving than .Mr. Heard would allow. 
In fact, if we survive at all, which one may 
postulate without over- confidence, it will be 
owing, among other things, to the work of 
Rome, including her sword. Perhaps still more 
important is the fact that the Greeks, to 
whom we owe the first definite formulations 
of knowledge — both objective and subjective — did 
tMs work in a constant atmosphere of war. With 
them at least the fighting did not inMbit keen and 
disinterested thought. 

A last word of criticism must be that the unify- 
ing work of science is scarcely alowed for at all. 
This is perhaps the most serious omission. It is 
omitted, because to admit it would be to admit 
that our present scientifically organised society is 
actually the most stable, whereas the argument 
requires us to believe that civilisation is in its 
most acute Vrisis’ and can only survive if we 
retrace our steps. Retrace we cannot ; advance, 
enlarge and correct we may. The correction will 
include much of what Mr. Heard desires, and, 
above all, the further suppression of the instinct 
to war, which is a diminishing and not an increasing 
factor in our make-up. But towards that most 
desirable of consummations we must include, as a 
prime and growing factor, the disinterested pursuit 
of truth both as to the world around us and our 
own nature ; and it will consist rather in develop- 
ing, and making more articulate the conscious than 
in attempting to read and make a guide of the 
deep-down and often misleading . promptings of 
the subconscious. F, S. Mabvin. 


Les fossiles ? elements de paleotitologie 

Par Prof. Marceilin Boule et Dr. Jean Piveteau. 

Pp, vii -f 899. (Paris : Masson et Cie, 1935.) 170 francs. 

Hebe is a textbook of palaeontology prepared for 
France, where the subject is considered apart both 
from biology and from geology. The introduction 
dealing with these subjects is of the shortest character? 
and is followed by a history of the science, in which 
the credit for its foundation is given to Leonardo da 
Vinci and Bernard Palissy, artists in paint and in clay. 

The main part of the work is a systematic account 
of the organisms of the primary, secondary and 
tertiary periods, followed by that of quaternary man. 
Groups of organisms are treated in respect to their 
popularity rather than their scientific interest. Thus 
more than 500 pages are devoted to vertebrates, while 
such important phyla as Protista, Porifera and 
Ccelenterata together are only assigned 41 pages, 
while insects have 9 pages in spite of the great 
evolutionary interest of their fossil forms. From a 
biological aspect, the classification often does not 
satisfy ; thus the Stromatoporids were probably 
Foraminifera, while the Artiodactyles and Cetacea 
are usually regarded as derived from the Creodonts. 

Til© author’s technique is that of a fine museum guide, 
rather than that of the more discursive and critical 
teacher. At the same time the latter will appreciate 
"Les fossiles”, since most fossil genera are mentioned, ■ 
while there are 1,330 figures, of which a very large 
percentage are original. Unfortunately, there is no 
bibliography to help the reader to dip deeper into 
the science. 

Old and Newt Thoughts on the Modern Study of 
History 

By F. S. Marvin. . (University Extension .Library,) 
Pp. 224. (London : Ivor Nicholson and Watson, 
Ltd., 1935.) is, fid. net. 

The title, of Mr. Marvin’s earlier book, "The Living 
Past”, published in 1913, and frequently and de- 
servedly reprinted, was almost a stroke of genius. 
In a phrase, it seemed to reveal, or at least to suggest, 
the true nature of the historian’s task. The question 
whether history is a science has often been discussed, 
and is on© which might naturally appeal to many 
readers of Nature. Mr. Marvin is too wise to spend 
his efforts upon the somewhat academic question 
whether the methods and the materials of history 
fairly bring it into the category of what is usually 
called science. He prefers to go straight to the 
problem what we are really doing, or ought to be . 
doing, in that study of the past which is called history, 
and how the process has been changed by the general 
movement of thought, scientific and philosophical, 
ill modern times. He then proceeds to deal with 
certain selected aspects of history, by no 'means 
repeating his earlier work, but ■ again leaving the 
reader with a high sense of human achievement, 
notwithstanding the terrible setbacks that have to 
be recorded. The chapters on the scientific work 
of the ancient Greeks, and on the marvefious technical 
advance in modern, times, will prove speciaEy interest- 
ing to scientific readers., . 
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An Introduction to Comparative Zoology t 
a Toxt-Book for Medical and Science Students. By 
F. 0. Sarel WMtfield and A. H.' Wood. Pp. x + 354, ' 
(London: J. and A. Cliurcliill, Ltd., 1935.) 15^. 

Heb-b is a textbook for tbe Kitcliener School of 
Medicine at Khartoum, and presumably the animals 
with which it deals form the syllabus of that School, 
together with some consideration of embryology, 
heredity, evolution, ecology and metabolism. The 
morphology of the types is done admirably. The 
size, print and ©specially the illustrations are ex- 
ceptionally good. There may be a sufficient reason 
ill the psychology of students for making the work so 
niorphoiogical in Khartoum, but the tendency in 
Great Britain is for the teacher to lighten morphology 
with a consideration, most elementary of course, of 
function in relation to the environment in which the 
animal dwells. Here much emphasis is laid on para- 
sites, blood dukes, tapeworms, Ascaris, ticks and 
‘medical’ insects being included besides all the types 
usual in Great Britain. This may be wise, for the 
applied side anyhow will have to be considered later 
by the student in a t.ropieal country, where he will 
be seeing the effects of animal parasitism. In any 
event, parasites are not good forms on which to 
teach observation, which surely is of the first import- 
ance to the commencing student. If all these addi- 
tional types are to be considered, why not omit the 
dogfish altogether ? It has little to do with the Sudan 
and the course would be sensibly lightened without 
much loss. 

(1) A Manual of the Common Invertebrate Animals, 
exclusive of Insects 

By Prof. H, S. Pratt. Thoroughly revised edition. 
Pp, xviii 4-854. 7.50 dollars. 

(2) A Manual of Land and Fresh Water Vertebrate 
Animals of the United States (exclusive of Birds) 
By Prof. H. S. Pratt. Second edition. Pp. xvii 4-416. 
6 dollars, 

(Philadelphia : P. Biakiston’s Son and Co., Inc.; 
London : J. and A. Cliurchill, 1935.) 

These two bool^ are thoroughly revised and greatly 
improved second editions, and are really two voliunes 
of the same work. They aim at giving descriptions 
of the common invertebrates and vertebrates of 
the United States, by means of which their relation- 
ships and names may be determined. The insects 
are excluded, their half million or so of species 
obviously requiring separate treatment. The classifica- 
tory keys, the analytical tables and descriptions have 
been tested by us in several groups, and appear to 
be admirable, wffiile the numerous illustrations (184 
and 974 respectively) are well selected. They enable 
.the visitor to : the coast, .mountam, plain or lake to 
name quickly any beasts, that he may be watching 
ill the open, or,, perhaps .at home under magnification, 
with ^reasonable certainty, and this ' encourages him 
to observe.. '.They-, are .clearly books valuable in 
every classroom,. and. library in North America, as 
similar synopses of the local fauna would be in any 
.country. 


West Coast Shells ; 

a Description in Familiar Terms of the Principal 
Marine, Fresh-wmter and Land' :MolIusks of the 
United States, British Columbia and Alaska, found 
west of the Sierra. . By Josiali Keep, Revised by 
Joshua L. Baily, Jr. Pp. (Stanford Uni- 

versity, Calif. : Stanford IJnivorsity Press ; London : 
Oxford University Press, 1935.) 17&\ net. 

Fifty years ago, conch olog>' ivas a hobby both in 
Europe and Ai.n6rica, and most large seaside towns, 
had societies for its study. The, infinite I’-arioty .and' 
the beauty of the shells wore thiur attractions, and 
it was not xmiisual to pay several pounds for a xirime 
specimen. Now shells are rcc^ognisiKi as a part of 
the complex of every coast, often goveriiiiig factors 
in its formation. T.1 ils rewritten book of J osiali Keep, 
originally published in 1881, is ‘timed up’ to a new 
eonchology that may well some day be as popular 
as the old. Oysters, ra'zors, limpets, borers, Imrrowers, 
clams, etc., as titles of chapters indicate its key, and 
the technique of their consideration is l^oth simple 
and scientific. British natural historians may w^ell 
read it, for on the coasts of Britain dwell each of the 
above groups, but such would bo wtdi advised to 
take old Keep’s atlvico : ‘'Wliiio you admire their 
lovely shells, think catui more of the <|uiet and 
pleasant lives they spend in tlioir ocean home”. 

Wild Life Studies 

By Frances Pitt. (Argosy Books, No. 3.) Pp. iv-|~ 
1894-9 plates. (London : Tlmmas Nelson and Sons, 
Ltd., 1935.) 3.9. 6d. net. 

This is a series of studies of tlia . private lives of 
certain birds and beasts, most of them common 
dwellers in the English fields and hedgerows — -voles, 
weasels, hedgehogs, peewits, owls, haivks and such. 
There are also two chapters on puffins and seals. 
Miss Frances Pitt writes on all these animals with 
an intimacy and humour which ensure ease and enjoy- 
ment for the reader, and the perusal of the book 
should certamly add interest and pleasure to a Nature 

■ lover’s rambles. The author directs attention to 

■ the useful %vork done by animals commonly Imo-wii 
as pests in a mamier re.fresliingly free from se.nti- 
mental special pleading. Tlio pen d.ra wings b.y G. E. 
Collins are delightful. 

The Life and Writings of Giambattista ¥ico 
By H. P. Adams. Pp. 236. (London : Geo.rge Alleii 
and Unwin, Ltd., 1935.) 85. 6d. net. 

A-. BOOK on Vico in the English language has long' 
. been overdxxe. Mr. Adams, in giving us the benefit 
of detailed studies of living Italian , scholars, has 
revealed to a wider circle of readers the greatness, of 
mind of one recognised by Goethe as a patriarch of 
modem thought. Indeed, after a detailed analysis 
of Vico’s writiags, Mr. Adams shows how he has 
influenced the trend of modern philosophy, from the 
eighteenth century down to the contemporary Italian 
thinkers. Thus the book under review wilh be found 
of interest to the historians of philosophy as well as 
to those of literature and political theory. T. G. 
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Charles Darwin as a Student in Edinburgh, 1825-27* 

By Prof. J. H. Ashworth, F.R.S. 


C HARLES DAR'IYIN in Ms autobiography, 
written in 1876, gives in half a dozen pages 
and Letters”, I, pp. 36-42) an account of 
ills two academic sessions as a medical student in 
Ediiibiirgli. This account includes brief references 
to his naturalist friends and acquaintances, a state- 
ment that he collected specimens in the tidal pools 
on the shore of the Firth of Forth and by going out 
with the ‘'"trawlers”, and that he made new ob- 
servations oil the “so-called ova of Flustra”, 
which “were in fact larvae”, and on the egg-cases 
of PoniobdeUa muricata. 

It is now’* possible to form a more adequate con- 
ception of his early progress' as a naturalist with 
the help of the minute book of the Plinian Society 
of the University of Edinburgh and of a notebook 
begun by Darwin in Edinburgh in March 1827, the 
latter of wiiicli I have been permitted to see by 
the kindness of Prof. C. G. Darwin and Mr. 
Bernard Darwin. 

Charles Robert Darwin came to Edinburgh at 
the age of sixteen 3 ^ears and eight months, and 
with his elder brother Erasmus, who had been a 
medical student at the Universitj^ in the previous 
year, signed the matriculation book, “Charles 
Darwin — Shropsliire”, on October 22, 1825. His 
class cards for the academic year 1825-26 were 
presented to the University of Edinburgh by the 
late Sir Francis Darwin in 1909, together with the 
wrapper inscribed by Darwin, in which they were 
founcl among his papers. The cards are : For the 
University Library, materia medica, chemistry, 
anatomy, eiiiiical lectures, principles and practice 
of surgery and a ‘perpetual ticket' for the Royal 
Infirmary. 

In his autobiography, Darwin wuites that the 
lectures ‘Svere intolerably dull, with the exception 
of those on chemistry by Hope. . . . Dr. Duncan’s 
lectures on Materia Medica at 8 o’clock on a 
winter’s morning are something fearful to re- 
member. Dr. — made his lectures on human 
anatomy as dull as he wms himself”. The “Dr.” 
referred to WTrs Alexander Monro tertnis, who did 
not sustain the great reputation made by his 
grandfather and his father, who had preceded him 
in the chair of anatomy. Darwin attended the 
clinical lectures and he records that he also 
“attended regularly the clinical wards in the 
hospital”. He enrolled in the class of "Principles 

* From an address to tte Royal Society of Edinburgh on October 
28, part of which formed the subject of a paper to Section D (Zoology) 
of the British Association at Norwich. 


and Practice of Surgery’, but all that is known 
about his attendance in this subject is his own 
note that on two occasions he was present at 
""very bad operations” — these were before the 
days of chloroform — and that he ""rushed away 
before they were completed”. 

In his second year at the University, Darwin 
enrolled in the classes of midwifery, practice of 
physic and natural history. 

Robert Jameson, then fifty- two years of age, 
was, and had been for twenty-two years, professor 
of natural history, which then included zoology 
and geology. He devoted himself chiefly to 
mineralogy, but liis published work shows his 
interest also in marine zoology and in birds, and 
as editor of the Edinburgh Philosophical Journal 
and of the New Philosophical Journal, he main- 
tained a wide outlook on science in general. He 
formed an extensive and important natural history 
museum in the University of Edinburgh, wMch was 
notable for the excellent state of preservation of 
its specimens and their scientific arrangement 
and for its large collection of birds. The entire 
museum collection, said to have been, in Great 
Britain, ""second only to that of the British 
Museum”, was handed over a year after Prof. 
Jameson’s death to the new Government Museum 
of Science and Art, now the Royal Scottish 
Museum. 

Darwdn found Prof. Jameson’s lectures ""in- 
credibly dull” ; ""the sole effect they produced on 
me was the determination never as long as I lived 
to read a book on Geology, or in any way to study 
the science”. Fortunately, he did not adhere to 
this decision ; within ten years he had made the 
observations for his three geological memoirs, one 
of which, on coral reefs, has become a classic. 

The detailed syllabus of Prof. Jameson’s lectures, 
as drawn up by him in 1826, shows the range of his 
teaching, which included not only zoology and 
geology but also instruction in meteorology and 
hydrography and some reference to botany in its 
relation to ""the animal and mineral kingdoms”. 
The course of zoology began with a consideration 
of the natural history of man, was followed by an 
account of the chief classes of vertebrates and 
invertebrates, and concluded with lectures on the 
philosophy of zoologj!" in which the first subject 
was ""Origin of the Species of Animals”. 

TMs would be the course as given in Darwin’s 
second academic year, and the lectures, which 
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began on November 8, 1826, were on five days a 
week and were stated to extend over five months ; 
hence there would be about one hundred lectures, 
in addition to which there were ^conversations 
with the professor in the Museum, and excursions. 
While Brof. Jameson’s teaching of some parts of 
geology was unacceptable owing to his adherence 
to extreme and discredited Wernerian views, the 
recorded judgments of Robert (later Sir Robert) 
Christison and of Edward Forbes on his teaching 
in general and on his enthusiasm for his subject 
and for the Museum under his charge show that 
they did not share Darwin’s opinion of Prof. 
Jameson’s course., ' 

Although Darwin apparently did not receive 
from Prof. Jameson’s lectures much instruction in 
zoology, he was able to acquire in other ways 
while in Edinburgh a considerable acquaintance 
with this subject. 

Soon after coming to Edinburgh, Darwin became 
aware that his father would leave him ‘‘property 
enough to subsist on with some comfort” and 
this was, as he states, “sufficient to check any 
strenuous effort to learn medicine”. Much of the 
time available after his attendance at classes 
would probably be devoted to his pursuit of natural 
history, especially during his second year when his 
brother was no longer with him in Edinburgh. His 
classes were in the same building as the Natural 
History Museum, and therefore any spare time 
could be immediately put to good use in the 
Museum, where he was likely to find at work two 
experienced naturalists, Dr. Robert Grant and 
William Macgillivray , whom he came to know well. 
Further, his membership of the Plinian Natural 
History Society brought him into association with 
other enthusiastic naturalists in Edinburgh at that 
. time. 

The Plinian Society was founded in 1823, and 
the two minute books from February 1826 to the 
end of the Society’s existence in 1841 are preserved 
in the University Library. The Society, which met 
every Tuesday evening in the College or University 
of Edinburgh, had about one hundred and fifty 
inembers, but the number recorded as being present 
■ at the .meetings does not usually exceed- twenty- 
five. The secretary in February 1826 was Dr. 
■Robert Grant, and the record includes the names 
of those present and of those who took part in the 
discussions. 

Darwin was elected a member of the Society on 
November 28, 1826, and at the meeting 'a week 
later, at wliich the election of officers and council 
took place, he was chosen as one of the five 
members of the council, from which it may be 
concluded that he was very favourably known for 
his interest in natural history.- , There were five 


Browne and Fife— three of whom, Browne, Cold- ^ 
stream and Fife, .had proposed Darwin for member- ‘ 
ship of the Society . He states in Ms autob.iography 
that he found the meetings of the Society stimu. 
lating and that he “used regularly to attend” ; 
the record shows that he was present at , all but 
one of the, nineteen meetings held froni the date 
of his election to April 3, 1827. 

■ ■ The minute book is of interest as showing the 
subjects discussed in the students’, natural history 
'society in Edinburgh one hiindrecl y-ears, ap, and., 
it indicates the .wide range of the communications ^ 
presented during the' period of Darwin’s member- 
ship. , Darwin is, no.ted as having .participated . in 
the discussions on four of the evenings ; ^ it would 
have been particularly interesting to know what, 
he said on the principles of natural classification 
and especially on specifio characters when he spoke 
in the discussion on that subject. 

' On March 27, 1827, not “at the begimii,iig,of the 
year 1826” as stated in the autobiography, “Mr,. 
Darwin communicated to the Society two dis- 
coveries which he had made : 

. (1) “That the ova of the Pliistra* possesses organs 
of motion” . 

(2) “That the small black globular body liitherto 
mistaken for the young of Fiicus loriiis [loreus] is in 
reality the ovum [or, as ha wrote in the autobio- 
graphy, the egg-case] ofthePontobdella| miiricata”. 

At the request of the Society, Darwin promised 
to draw up “an account of the facts and to lay it, 
together with specimens, before the Society next 
evening”. The minute of the next meeting records 
that he presented to the Society “a specimen of 
the Pontobdella muricata with its ova and young 
ones”, but does not mention any account, and if 
the manuscript was placed before the Society it 
has not been kept. 

In his note-book, Darwin gives under the date 
April 20 a short account of the yellow’* embryos 
and ciliated larvse of Flustra carbasea, records that 
two other species produced motile “ova” and, adds 
a description of the egg-cases of Pontobddki and of 
the young leech when ready to escape. These 
observations, which occupy four and a half pages 
of the note-book, were not piibiislied by Darwin. 

Three days previous to Darwin’s, paper at the 
Plinian Society, that is, on March 24, 1827, Dr. Grant 
read to the Wernerian Natural History Society of 
Edinburgh, as the minute under that date records, 
“A Memoir regarding the Anatomy and Mode of 
Generation of Flustrse, illustrated by preparations 
and drawings”, and “a notice on the Mode of Gen- 
eration of the Pontobdella muricata of Lamarck”. 

jPZwsto, the ‘sea-mat’, a genus of Polyzoa, obtained by todging 
or tound thrown up on the shore— -the brown sea-weed now known 
as Mnmnthalia lorea. 



presidents— Messrs. xAinsworth, Coldstream, Kay. 


t a leech frequently found on the skate and hence 

often called by the fishermen the skate-leech. 
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Grant’s paper contains a more detailed aceoimt 
than Darwin’s of the ova of Flnstra and of the 
ciliated embryos and larva3 which Grant reared in 
watch-glasses into young colonies. 

Grant prepared a description of the cocoons of 
Pontobdella, published in the Edmkiirgh Journal of 
Science oi July 1827, in which he stated that 
‘dlie merit of having first ascertained them to 
belong to that animal is due to my zealous young 
friend Mr. Charles Darwin of Shrewsbiiiy, who 
kindly presented me with specimens of the ova 
exhibiting the animal in different stages of 
maturity”. 

Another significant factor in Darwin’s studies 
in natural history in Edinburgh was his friendship 
with some of the Newhaven fishermen, whom he 
sometimes accompanied when, they dredged for 
oysters “and thus got many specimens”. His note- 
book reGOids . Pemmtula mirabilis (now Virgtdaria 
7 mrabilis) and Pennatula phosphorea from the 
Firth of Forth, which were no doubt obtained in 
that way ; the cocoons of Pontobdella which he 
found on oyster and' other shells were probably 
collected on some of these expeditions, and he 
procured his specimens of Flmtra carbasea “from 
the dredge boats at Newhaven”. 

Darwin’s note-book, which is inscribed on the 
fly-leaf “Charles Robert Darwin, March 1827”, 
provides interesting evidence of his observations 
on animals collected in the Firth of Forth. He 
found a lumpsucker stranded on the rocks at Leith 
and “dissected it with Dr. Grant” ; a fairly com- 
plete examination was made of its internal organs 
including the heart and its valves. He records 
and sketches the “ova” (egg-masses) of several 
mollusc^ adds sketches of the ciliated larvae of 
three of them, and gives brief descriptions of the 
two sea-pens, Virgularia mirabilis and Pemiatula 
phosphorea, ■'whiGh he had procured no doubt with 
the help of the Rewhaveii fishermen. The last 
zoological entry in the note-book is that he 
“observed with Mr, Coldstream” a starfish, which 
he identified as Asterias nibens, but wiiich was 
almost certainly a specimen of the closely similar 
starfish first differentiated from rubens as a new 
genus and species by Michael Sars in 1846 and 
now known as Leptasterias m-uUerL Darwin saw 
his starfish in the act of discharging its eggs. In 
this species the eggs are incubated in the space 
enclosed by the arched disc and the inwardly bent 
bases of the arms. 

With Darwin’s Edinburgh notes were two lists 
of animals, one of “the Vermes found in the Frith 
of Forth and other parts of Scotland” abstracted 
from, a paper by Prof.' Jameson (1811), and the 
other of “Fishes found in the. Frith of Forth” from 
a paper by Patrick HeiU (1811). Each list was 
written on two double sheets, about 6 in. x3|- in., 


and the two sheets were fastened together by a 
strip of gummed paper. These lists could be 
carried in a pocket-book, and would be convenient 
for reference in his collecting expeditions. 

Darwin left Edinburgh late in April 1827, when 
little more than eighteen years of age, and early 
in the following year went to Cambridge. 

Reference was made to Darwin’s friends in 
Edinburgh, of w'hom the most important was 
undoubtedly Dr, Robert Edmund Grant, then 
about thirty-three years old. He had graduated 
M.D. Edinburgh in 1814 and had studied natural 
history and mediciiiein 1815-20 in Paris and other 
Continental universities . He returned to Edinburgh 
in 1820 and explored the coasts of Scotland and 
Ireland and made studies, including dissections, of 
many animals which he collected. Grant was the 
author of a series of papers on sponges in 1825 
and 1826, and many of the observations therein 
recorded were made on the shores of the Firth of 
Forth. In addition, he published or wrote, in the 
years 1825-27, more than a dozen other papers 
on Ccelenterata, Mollusea, Poly zoa, ' Crustacea, on 
the structure of the eye of the sword-fish, and on 
the anatomy of the paca of Brazil ; he was at that 
time a most energetic collector and investigator, 
especially of marine invertebrates. Darwin states 
that he often accompanied Grant to collect animals 
in the tidal pools, and he records in his note-book 
that he dissected with Grant the lumpsucker he 
had found at Leith. It was a great advantage to 
Darwin to have this experienced zoologist as his 
friend. 

Ill his autobiography Darwdn relates that one 
day when he was walking with Grant the latter 
“burst forth in high admiration of Lamarck and 
his views on evolution” ; Darwin adds that he 
listened in silent astonishment, and so far as lie 
could judge without any effect on his mind. That 
exposition on Lamarck acquires fuller significance 
when it is remembered that Grant studied in Paris 
during the period 1815-20, and that he would 
devote much of Ms time to work in the Museum of 
Natural History, where he would very probably 
come into association with Lamarck only a few 
years after the latter had published his “Philoso- 
phie Zoologiqiie” (1809) and while he was pre- 
paring his great work on the natural histor}^ of 
invertebrates (1815-22). 

In the summer of 1827 Grant’ left Edinburgh to 
become the first professor of zoology in University 
College, London. 

William Macgilliway, tMrteen „ years Darwin’s 
senior, was, during the time Darwin was a student 
in Edinburgh,, assistant and secretary to Prof. 
Jameson and acted as assistant-keeper of the 
University Museum of 'Natural History. He was 
known for his papers on molluscs and on birds, and 
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was afterwards (1841) appointed professor of 
natural history in Aberdeen. With him Darwin 
“had much interesting natural-history talk”, and 
while birds are not speciEcally mentioned, it is 
scarcely possible that Darwin could be in frequent 
association with Macgillivray— whom the late 
Prof. Alfred Isfewton regarded, after Willughby, 
as “the greatest and most original ornithological 
genius save one (who did not live long enough to 
make his powers widely known) that this island 
has produced”— without utilising such an oppor- 
tunity of acquiring some of his special knowledge 
of the classification and structure of birds. Darwin 
records that in Edinburgh he had lessons on pre- 
paring birds from a Negro who had travelled with 
Waterton, and there is extant evidence of his 
interest in birds at this time in two ‘keys’ in 
manuscript found among his Edinburgh notes. 
One is a key to the genera of British birds and 
the other, to about one hundred genera of birds, 
was “copied from Brisson’s Omithologie, 4th 
Edit. ... 1826”, hence it was written during 
his second academic session. 

Darwin “became well acquainted with Several 
young men fond of natural science”. He mentions 
Ainsworth, Coldstream and Hardie (this should be 


Arding, a member of the council of the Plinian 
Society), but he might have added the other 
presidents of the Plinian Society— Kay, Browne 
(father of Sir James Crichton-Browne) and Fife, 
with whom also he would be frequently associated 
during his last five months in Edinburgh. These 
men were aU senior to Darwin by two to four 
years ; Browne was already L.Ii.C’.S. and the 
others qualified in medicine in 1827. 

Darwin attended, with Grant, meetings of the 
Wernerian Natural History Society and heard, 
among others, Audubon, who spoke at the meetings 
in December 1826 and January and February 1827, 
and he was present at one meeting of the Royal 
Society of Edinburgh, where he saw Walter Scott 
in the chair as president. 

I suggest that if, -with the information now 
available, Darwin’s experiences in Edinburgh are 
reviewed, there are good grounds for the conclusion 
that, while he gained comparatively little from the 
formal lectures, he had excellent opportunities, of 
which he appears to have availed himself fully, of 
developing his early taste for natural history and 
collecting, and that in Edinburgh he laid the 
foundation of his knowlwlgo of the science of 
natural history. 


Utilisation of Pine Forests 


Cellulo 

A STUDY of the methods of utilising the vast 
areas of pine forests which occur in various 
parts of the world is a matter of considerable 
importance from the scientific and economic points 
of viewj and both aspects have recently received 
considerable attention in Australia and in the 
United States. In each case the manufacture of 
cellulose pulp for the paper and allied industries 
has been the main objective ; but the problem 
has been approached from somewhat different 
aspects in the two countries. Thus, the American 
workers have erected a large-scale experimental 
plant, and have carried out numerous pulping 
trials,' wiiilst in Australia a more fundamental 
study of the chemistry and structure of the woods 
has first been made, with small-scale pulping trials 
to provide additional information. ■ The two studies 
are therefore, in a sense, complementary ; and it,. 
is interesting to consider them together. 

It .Imowii that the objection to the use ' 

of the southern type of pine for pnlping has , 
always , been, the high resfa content, which is a^ 
source, of considerable troubSe to the, paper-maker. 


jE Pulp 

It is true that the soda and sulphate (kraft) 
processes of digestion remove most of this, but 
such methods are not always desirable for economic 
reasons. The mechanical and acid (sulphite) 
processes, which are generally preferred, provide 
no solution of, the resin problem ; it seems, in 
fact, that the latter induces pc)ly,merisatioii , of the 
resins, which are thereby co,ii verted into an 
objectionable substance resembling pitch. 

The key to ' the problem appears , to be the, 
differentiation of the sapwood and the lieartwood, 
and it has been found ,from investigations on 
thinnings, ■ which contain very little resinous ,. 
matter, that the elimi,nation of heartwood also , 
eliminates the resin trouble. As, an example, in 
the case of the longleaf pine, the average figures 
given for the resin in the sapwood and heartwood 
are 2 and. ,7-10 per cent, , respectively. With this, 
is also involved the question of the diameter of' 
the tree, because in the past there probably has 
not been a full appreciation of the great diameter 
to which a tree can grow before the sapwood begins 
its transformation into heartwood ; , this is in spite 
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of the fact that, so loBg ago as 1897, F. Roth^ stated' 
that this transition really begins before the tree 
is twenty years old, and that twenty to twenty-five 
years is the usual age. Roth also found that the 
average diameter of the fibres of the spring-wood 
is about twice that of the summer- wood, so that, 
unless this difference is taken into account, 
measurements of the relative widths of such 
woods may give a false idea of the total amounts 
present. 

The analytical data compiled by W. G. 
MacNaugliton and F. Allen from various published 
sources^ and from their own work confirm the fact 
that, as indicated by Roth, the difference in 
apparent density of the' spring- and summer- woods 
depends on the wood structure. They also demon- 
strated the low resin content of southern pines 
free from heartwnod. Laboratory pulping tests 
were carried out on these young pines both by 
the sulphite process and by mechanical methods, 
and average yields of 45 and 93 per cent being 
obtained, respectively ; these are similar to the 
average figures obtained with other species of the 
wood. 

The engineering and the economic aspects of the 
problem have been more fully discussed in several 
publications by C. H. Herty®. A small-scale plant 
has been erected in Savannah, Georgia, under the 
auspices of the Department of Forestry and 
Geological Development, and reels of paper 
26 inches wide can be made on a small Fourdrinier 
machine. In order to overcome the difficulty of 
‘blue stain’, due to sap in the summer season, 
experiments were made with green wood, and 
contrary to expectations this was found to give a 
pulp almost free from resin trouble. On the other 
hand, after seasoning for three months, the pitch 
trouble w^as more pronounced, and as this is 
contrary to experience with northern spruce, it 
suggests the desirability of an investigation into 
the natures of the resin from these two sources 
and the changes they undergo on seasoning. 

Herty’s account of this work is marked by an 
enthusiasm which, in view of the commercial 
possibilities involved, is probably justified. ■ It is 
reassuring nevertheless to turn to a paper by 
L. C. Anderson‘S .which is an independent account 
of the behaviour of the new pulps on a modern 
Canadian , newsprint machine. Incidentally, the 
paper so made w^as used by the Georgia newspapers 
for a special edition to commemorate the event. 
A mixture of 25 per cent of sulphite and 75 per 
cent of ground wood , (both from Loblolly pine) 
was used, and the complete absence of pitch trouble 
was confirmed. The data show quite definitely 
"that from the, point of. view .of the operator the 
utilisation of these pulps , presents no unusual 
difficulties. On the other hand, the paper produced 


is considered to be ^ poorer in quality than that 
made from spruce or balsam. It was limp to the 
hand,. and the tensile and bursting strengths and 
smoothness and porosity values were all poorer 
than the corresponding average data for the 
northern woods. It must be remembered, however, 
that the pulps were prepared in a plant of experi- 
mental scale, and it is a well-known fact that the 
quality of pulps may usually be corrected as a 
result 'of tests on the paper made from it. There 
is little doubt therefore that a process operated 
in the normal way would give better results. 

A more recent development of the work in 
the Georgia laboratories is the production of 
cellulose for viscose rayon, and Herty and Rasch® 
have described the properties of the material 
obtained by a short high-temperature digestion 
process ; the yields of celMose were 88-90 per 
cent. 

It is now of interest to turn to the contribution 
of the workers in Australia, where the numerous 
afforestation schemes of recent years have resulted 
in the planting of large areas of pines, mainly 
Finns mdiata (insignis). The utilisation of this 
material is obviously of the same economic 
importance here as in Georgia, and the problems 
are very similar. 

In the first of a series of chemical investigations 
on Finns mdiata, W. E. Cohen® deals with the 
nature and distribution of the non-volatile ether- 
extractives and the occurrence of heartwood. 
Eighty-five samples (6-22 years old) from South 
Australia, Victoria and New Zealand were ex- 
tracted with ether, and the acid and ester values 
of the extract were determined. Experimental 
sulphite pulping tests were also made on a sample 
from a 22-year-old tree. 

The results suggest that seasonal variations and 
changes in the nature and amount of the ether- 
extractive during storage are more important 
factors than have hitherto been realised, and that 
the age of the tree and the amount of heartwood 
present bear no definite relationship to the yield 
of extractives from a whole log section. The amount 
of ether-extractive in the inner rings was always 
more than in the outer rings, especially when the 
former contained heartwood. The ratio of the 
acid value to the ester value was taken as an 
indication of the nature of the resinous matter ; 
the acid content is raised when heartwood is 
present, and high yields of resins having a high 
ester value are obtained in the presence of X'esin 
ducts such as occur usually in trees 16-18 years 
old. There is also evidence that the time of 
collection affects the results, because young samples 
( 6-12 years old) collected in March had a much 
lower acid/ester ratio than those collected in 
September. 
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The pulping tests established definitely the 
dilRculty of dealing with wood containing appreci- 
able amounts of heartwood, and an increased 
temperature-gradient and penetration-period were 
required in such cases. The resin-contents actually 
obtained were the very low figure of 0-36 per cent 
for pulps from sapwood, and 3-84 per cent from 
heartwood pulps . No pitch trouble was experienced 


with the former, but the indications are that the 
latter would give trouble from this source. 


J. G. 


1 TJ S Beot. Agric., Division of Forestry. Dull. 13 ; 1897. 

« pfm Trkrj.. heh. See.. 97, U ; ^ 1933. 

^ 96. Wl ; 1933. 101,48: 

Mellimd Text, Monihlu. 18, 107. Amt. Dimtv.H 

24 124 : 1935 . 

O’. Cmm. kcL mid Indust. Rea., Australia. 8, 27 ; 1,935. 


Recent Resear 

T HBI twelfth amiiial report of the British 
Empire Caiicer Campaign gives summaries 
of the past year’s progress in most of the cancer 
research centres of the British Empire. During 
the year, more than £32,000 has been distributed 
by the Campaign in encouraging and supporting 
research along a very broad front, extending from 
pure physics, such as methods of inducing radio- 
activity in normally inactive elements, to the 
study of the origin and development of tumours 
in the human body. With the hope of improving 
and extending clinical research, a new clinical 
research committee has been formed with the co- 
operation of all the London teaching hospitals. 
Such an organisation can help considerably in 
comparing results and preventing overlapping and 
duplication of research. 

The problem of the cause of cancer has been 
attacked mainly by means of experimental car- 
cinogenesis, in many different institutes. Many 
years ago, Eibiger found that gastric cancer 
occurred in rats fed on cockroaches infected with 
Gongylonema neMplasticwm, when the rats become 
hosts for the parasites. Prof. R. D. Passey has 
now found that infected rats do not develop cancer 
if they are fed on a full and healthy diet in place 
of the white bread diet used in Fibiger’s experi- 
ments. This indicates that diet may influence the 
occurrence of malignant disease. In the Cancer 
Hospital Research Institute a new, very active 
carcinogenic compound, methyl cholanthrene, has 
been produced from deoxy cholic acid (a normal 
constituent of bile), and has been synthesised. In 
structure, methyl cholanthrene is allied to sterols 
and sex hoimiones and to other carcinogenic agents, 
aiH{ it is conceivable that a similar active car- 
tdriogeiiic compound might arise adventitiously in 
the body by some 'error’ of metabolism. This 
suggests a possible 'lin,k between industrial cancer, 
such as that of gcis ; workers and mule .spinners,'.' 
and natural or spontaneous cancer. 

Sarcomata have been induced in fowls by 
synthetic carcinogenic agents and by tar in many 


ch on Cancer 

different laboratories, and. attempts have been 
made to obtain a filterable virus from the .neo- 
plasms so obtained. Prof. J. McIntosh has de- 
scribed three tar-induced sarcomata capable of 
propagation by eeii-free filtrates. On the (jther 
hand, careful work carried out in 8hi‘ffieki, Glasgow 
and Edinburgh, wit.h fowl tumours induced, by ' 
1:2:5: S-dibenzanthracene, has not given any 
evidence of a filterable virus in tliese tumours. 
Prof. E. Mellanby has found that the virus of the 
Rous chicken sarcoma, which can be propagated 
by cell-free filtrates, is present, not only in the 
normal organs of infected birds, Iiiit also in 
dibenzanthracene tumours of bh'ds bearing the 
filterable tumour. If a fowl heir mg a tumour 
induced by 1 : 2 : 5 : 6-dibenzanthraeene is infected 
with Rous chicken sarcoma, the virus of the latter 
passes into the dibenzanthraceiia induced tumour, 
so that an extract of the dibeiizanthracene tumour 
injected into other fowls produces tumours re- 
sembling the Rous tumour and not the dibenzan- 
thracene tumour. 

In the' study of tu.mo'ur viruses, the ,iiig,h -speed 
centrifuge is being developed into a useful tool. 
The air-driven and air-floating centrifuge is re- 
latively simple and inexpensive, ami as it rotates 
at 40,000-60,000 r.p.m. it imikes it pos.sible to 
subject liquids to forces up to 70,000 times that of 
gravity. By means of this centrifuge it is possible 
to concentrate the active agent of fbvi sarcomata. 
The concentrates contain elenie.iita,ry bodies, 
possibly virus particles, winch can he examined 
under the microscope. 

Work on the nature of the changes occurring in 
isolated cancer tissue continues to give interesting 
results, hut the problem of the anomalous high 
rate of lactic acid formation in the presence of 
oxygen remains unsolved. Diiiitro -phenols wliich 
cause increases in temperature and metabolism in 
man and animals also increase the respiration and 
lactic acid production of isolated tumour tissue — 
the mechanism of the biological effect of iiitro- 
phenols is still obscure. On the other hand. 
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naturally occurring coloured oxygen carriers such 
as pyocyanine and lactoflavine increase tlie oxygen 
eoiisumption and decrease the lactic acid formation 
of tissues. Dr. F. Dickens has found that other 
dyes "which are photo-sensitisers, such as pheno- 
safranine, cause increased aerobic lactic acid pro- 
duction. It is remarkable that some irritants such as 
mustard gas (dichloro diethyl sulphide) and can- 
tharidine prevent or delay the carcinogenic action 
of tar or similar agents. Dr. I. Berenblum and 
Dr L. P. Kendal found that these anti-carcinogenic 
agents are able to inhibit glycolysis to a greater 
extent than respiration. It seems to the present 
writer that this effect may be allied to the effect 
of iodoacetic acid inhibiting the lactic acid pro- 
duction of muscle. 

In the recently formed Cancer Department oi 

St Bartholomew’s Hospital, a million volt X-ray 
plant is being installed. This should give a more 
powerful source of short-wave radiation than any 
radium bomb or X-ray plant at present in use. 
The results from this plant will be of extreme 
interest. The present report gives data referring 
to the radiological treatment of patients in many 
hospitals, and the pooling of results in this way 
must be of value in assessing the value of radio- 
logical methods in clinical work. 

Badiations from radium and X-ray tubes have 
been used in many experiments on chick embryo 
and on tadpole tissues. Gamma-rays are found to 
have most effect on cells that are about to divide , 
once cell division has commenced, the process 
completes itself in a normal manner even in the 
presence of gamma-rays. The first effect of 
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gamma-radiation is therefore apparently to reduce 
mitotic activity ; but this is followed in turn by 
periods of apparent recovery, degeneration, ab- 
normal mitosis and final recovery. Further 
examination of the effect of radium on tissue 
cultures of chick embryo tissue seems to indicate 
that the lethal effect depends on the actual amount 
of radiation rather than the time over which the 
radiation is spread. 

Several specimens of human carcinoma removed 

in operation have been grown in vitro. An in- 
teresting phenomenon demonstrated by Dr. T. 
Lumsden wdth tissue culture methods is the action 
of antibodies capable of killing cancer cells in 
vitro. The effect of the anti-cancer sera has now 
been photographed with a cinema camera, and 
the death of tissue culture cells in the presence 
of the serum is strikingly shown in the film. 
It would be of interest to see the effect of the rat 
anti-cancer serum on tissue cultures of human 
carcinomata. 

It was shown some time ago that snake venom 
had a toxic effect on malignant growths.^ The 
toxic effect of cobra venom on tumours is not 
prevented by anti-venom serum, and it may be 
possible to check the toxic effect of the venom on 
the host without inhibiting the effect on the 
cancerous growth. This is possibly a hopeful 
method of attacking the problem of curing cancer. 
With the active research that is being prosecuted 
along so many divergent lines in many laboratories, 
it is possible to say that advances are being con- 
tinually made, but by which way the goal will be 
attained it is quite impossible to forecast. 


Obituary 


Prof. Charles Richet 

A STONE’S throw from the tip of the headland 
of Giens, in the south of France, there is a 
cluster of rooky islets. One of the most picturesque 
of them is pointed at with awe by the local country 
folk, as the home of a famous old man who carried 
out mysterious experiments and tried to communicate 
with the world beyond. It was, indeed, the country 
home of Prof. Charles Richet, well known in physio- 
logy and abnormal psychology, who died on Decem- 
ber 3 in Paris. 1 . ..U 1-0 

Physiology and medicine owe to Richet the ms- 
coveiy of Anaphylaxis, in 1902 , which marked a 
decisive advance, in modern medicine, and for wnicn 
he was awarded the Nobel Prize for Medicine m 
1913. This discovery was the result of a ^ri^ ot 
experiments and researches dating so far ^ 

1887, a year before the foundation of the Pasteur 


Institute, when Richet was the first to carry out an 
injection of serum into a human being. He was thus 
one of the founders of serotherapy. 

In 1902, Richet was studying with Portier the 
action of the poison of sea-anemones, when they 
remarked that dogs which had withstood without 
any inconvenience an intravenous injection of a 
dose of an aqueous extract of the tentacles 
of Actinia, always died after a second but weaker 
injection administered to them in the same way a 
few days later. But as this second injection was not 
strong enough to kill a fresh animal, they came to 
the conclusion that the first dose of a serum does not 
always immunise, but on the contrary , renders the 
organism more sensitive for a certain period and 
though the effect of the first dose seems to have dis- 
appeared. Thus were cleared up many mysterious 
cases of intoxication and an explanation was forth- 
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coming, in. particular, of the occurrence of sudden 

■ ! death after repeated and successful administration 

of serum. The name of ‘anaphylaxis’ was given by 
Richet to this type of sensitiveness ; and since that 
time a number of experiments have considerably 
improved the practice and effectiveness of sero- 
therapy. Richet’s “Dictionnaire de physiologie”, 
begun in 1896, is a comprehensive study of the 
whole subject. He also wrote “Recherches sur la 
I sensibilitd” and “La Physiologie des muscles et des 

i nerfs”. 

1 In later years, Richet was interested more and 

* more in psychology and especially in the investigation 

f of borderland phenomena. He objected to the use 

of the words “abnormal” or “occult” in connexion 
with such phenomena, as he held them to be just as 
’ natural as any others, and therefore just as much 

entitled to inveistigation by the ordinary methods of 
science. In 1905, the year in which he was elected 
» president of the Society for Psychical Research, he 

4 proposed to give the name Metapsychique to the new 

- ^ i science of these phenomena, which he classified under 

j three principal types : cryptesthasy (clairvoyance), 

I telekinesy (action at a distance without contact) and 

. 'I ectoplasmy (materialisation). He contended that as 

these phenomena occur, they must be real and subject 

* to laws which ought to be discovered by unbiased 
scientific investigation. These views, which follow 
closely the work of Sir William Crookes (1872), are 
illustrated in his “Thirty years of Psychical Research”, 
of which an English translation appeared in 1923, 

1 and which is an immense collection of cases of var5nng 

1 evidential value. A smaller volume, partly based on 

i the first, appeared in English in 1929 under the title 

: “Our Sixth Sense”. Though Richet considered 

I motapsychicB to be still in its infancy, he hoped, 

! with many other distinguished philosophers and 

I psychologists, to see it gradually develop into a 

I full science. 

In the realm of psychology proper, Richet adopted 
' the mechanistic theories of Descartes, which he 

endeavoured to extend to man himself, as had 
I already been suggested by Lamottrie’s “L’Homme 

■ Machine”. Mind cannot be independent of matter, 

but rather subject to its fundamental laws. There is 

I no gap between the psychical and the physiological ; 

; and the 'higher’ faculties of man can be easily ex- 

plained by inferior phenomena with such laws as 
those of reflex movements, of irritation and of 
association (“Traite de psychoiogie gen^rale”, 1912). 
Consequently, if introspection is useful for the study 
of the decisions of the conscience, it cannot help in 
tli(i investigation of psychological phenomena, which 
must be (mtirely expcirimental. This ruthless de- 
terminism, which was well in keeping with the pre- 
vahmt ideas among French men of science at the 
beginning of this century, caused Richet to deny the 
necessity of any metaphysical conceptions and to 
pr<’dict the death of metaphysics. 

Charles Richet was born in Paris on August 25, 
1850, Following the footsteps of his father and his 
maternal grandfether, he studied science and medicine 
and obtained an M.D. at the Paris Faculty of 
Medicine in 1876. He then worked under Marey at 
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the Golldge de Franco, ami in iB87 he was appointed ! 
professor of physiology iind medicuiif^ In tlie Em, ! 
versity of Paris. His first disc^ovmy was ttiat of the 
presence,, of hydrocfiluric? acd(l in tiio gastric juice. 
He investigatecl the ndation between iT*spi ration and 
the area of body surface ; aial lie emried out a good 
deal of research on animal heat. also studied the 
problem of epilepsy and tlic tn^atinent of tuberculous 
patients by dieting them on raw meat . 

The interests of Charles Richet were not; limilod to 
physiology and ]Ksy(*hology. lie fbllowt’d from the 
beginning the developnitant of acToriauties and he 
made a name for liimst'lf as a novelist and a play- 
wright, two of his plays (“Socrate” and “C^iree”) ' 
having been performetl at tlie Odf*on, in Paris. He was 
also a convinced pacifist and presi<hait. of the Societe 
pour FArbitrage eiitrte les Nations. A memhev of the 
Academy of Medicine since 1896, Charles Richet was 
elected in 1914 to the Academy of SeicTiees. His 
scientific jubilee was celo].>rattHi in 1926, at the Paris 
Academy of IHedicine, witli the official participation 
of savants from many countries. (In that occasion, 
Marshal Foch invested him with the insignia of Grand 
Cross of the Legion of Honour. T. G. 


We regret to annoum^e the <lenth last Ht'ptember 
in his seventieth year of tlie eminent Haliaii physio- 
logist, Prof. Luigi Mariano Patrizi, who was l.)oni at 
Recanati near Aiu^ona on 8«d>t ember 13, 1866. He 
studied under J. Molesdiott in Hoiikn whtu'e lu' quali- 
fied in 1890. After serving as assistant t.o Angelo 
Mosso at Turin, he occupied in suc(;ession the chair 
of physiology at Ferrara (1894), >Sassari (1896) and 
Bologna (1924). During the period 1911-24 he was 
professor ■ of criminal anthropology at Turin. His 
work was chiefly . concerned witli the psychoinetry 
of attention, the physiology of tlie intellect and 
criminal physiology and psydiiatinu His pidiiications 
include a psycho-anthropological study of Lcaipardi 
and his family (1896), the pliysiology of the, bandit 
Giuseppe Miisoiino (1904), "The Oruter” (11H2), 
“After Lombroso” (1916) and a work en tiic piiysio- 
logical measurement of tht^ (unoiituis and passion 
(1924). 


We regret to announce the. death on Nuvi’iaber 19, 
at the age of sixty -six years, of Dr. Dan ^IcKenzie, 
who besides being a consulting surgeon in distnises of 
the ear, nose and throat and a former editor of the 
Journal of Laryngology and Otology^ was a ke(3n 
student of medical history and folk-lore. In atklition 
to a textbook on his speciality, of which the second 
edition appeared in 1927, he w^as the author of "The 
City of Din” (1916), “Aromatms and the Soul ; a 
Study of Smells” (1923), and “The Infancy of 
Medicine: an Enquiry into the Inliuoneo of Folk- 
Lore upon the Evolu tion of Scientific Medicine” ( 1927), 
of which a notice appeared in Nature of January 28, 
1928, p. 133. 
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News and Views 


Sir Archibald Geikle (1835-1924) 

The centenary of the birth of Sir Archibald Geikie 
falls on December 28 this year ; it is a fitting occasion 
to remind older geologists of what many of them 
owed to him during their earlier years for his teaching 
and writirigs, and to direct the attention of younger 
geologists to the changes that have come over the 
science since Geikie began his labours. It was his 
good fortune to take up geology when major principles 
still required documentation and exposition ; he 
devoted much attention to the significance of denuda- 
tion in the shaping of existing forms of land surface 
and to the results of volcanic activity, and in pursuit 
of field evidence travelled extensively in Europe and 
North America. Possessed of a logical mind, great 
industry and a lucid and dignified prose style — ^which 
gave him pleasure to employ — he early assumed and 
continued during his life to occupy a leading position 
as an exponent of physical geology. During his 
tenure of office as director-general of the Geological 
Survey of the United Kingdom he secured oppor- 
tunities for a considerable literary output, including 
the compilation of his great textbook, first published 
in 1882, which after several revisions is still in use, 
but how different from its successors with their lavish 
employment of photographic reproductions. Sir 
Archibald corresponded freely with his geological 
contemporaries abroad, worthily maintaining the 
status of British geolog^q and he received generous 
recognition from many foreign societies. He took an 
active part in the administration of scientific institu- 
tions, and held the presidency of the Royal Society 
in 1904 and of the British Association in 1892 ; but 
it was as a writer of readable geological literature 
that he earned the appreciation both of the serious 
student and the general reader, and made thereby an 
indelible mark on his epoch. 

Edticatioa and Administration among Backward Peoples 
In another column of this issue of Nature (see 
p. 1003) it is suggested in discussing ‘indirect rule’ of 
native peoples in Africa that the anthropological 
approach to problems of native administration is 
open to the danger of taking too conservative a view 
in the attempt to regulate the effects of cultural 
contacts. How this is to be avoided, without at the 
same time impairing the lessons of anthropological 
study, is the main thesis of an essay by Mr. F. C. 
Williams, Government anthropologist of the Territory 
of Papua, which was awarded the Wellcome Medal 
for Anthropological Research by the Royal Anthro- 
pological Institute in 1933 (“The Blending of Cultures: 
an Essay on the Aims of Native Education” : Terri- 
tory of Papua, Anthropology, Report No. 16. Govern- 
ment, .Printer, , .Port , Moresby.' Pp. 46. Is.). Mr. 
Wiliiams, whose conclusions, necessarily, are largely 
coloured by his experience in Papua, points out that, 
rightly regarded, the problems of native education 


and native administration are one. Ediieatioii, thus 
understood, he maintains is a process of three opera- 
tions, or “tasks” .-—maintenance, fostering necessary 
or desirable elements in native culture ; expurgation, 
eliminating undesirable elements, such as sorcery, 
cannibalism and head-hunting ; and expansions, 
which, while recognising that change is inevitable, 
seek to guide it by the incorporation of progressive 
elements which native culture is ready to assimilate, 
as, for example, improved methods in horticulture.. 
It will be noted that this throws upon the administra- 
tion the responsibility of formulating a ‘blend’ of 
cultures, which is both conservative and progressive,, 
and will not prove detrimental to native character 
and morale. This demands an intensive study of 
native culture, but at the same time one which the 
successful administration of native affairs in Papua 
has shown to be not impossible. 

The Outlook for Consumers 

Under this title, P.E.P. (Political and Economic 
Planning) issues a broadsheet, No. 63, which should 
interest everyone, because all the world is a 
consumer and comparatively few are producers or 
distributors. We all think that we suffer, at times, 
from the greed or petty dishonesty of those who 
stand on the other side of the counter, yet for the 
most part we grin and bear it, taking little thought 
of the methods that might be used to give us value 
for our money. Fundamentally, the problem is the 
one that is penetrating ever more deeply into the 
social conscience, namely, how the proceeds of useful 
human labour should be apportioned equitably 
among producers, distributors and consumers. Some 
are convinced that the principle now ruling is that 
of the jungle — sweets to the sweet and the hindmost 
to the devil — and that pending the time when men 
are educated morally to the same degree as some are 
now educated intellectually, the only solution is the 
total elimination of ‘profit’ in the Marxian sense, or 
drastic regulation of profits, as now practised in 
certain Continental countries. 

Others, however — and P.E.P, is apparently 
among them — assume that, in the main, what 
was, will be, and that desirable changes can or 
should be effected only on the basis of the existing 
order : evolution rather than revolution. It is 
from the latter point of view that the authors of 
the broadsheet approach the subject of consumers’ 
interests, and after laying down that, as a rule, the 
buyer gets what he deserves, and that to effect any 
useful change he must stir himself and co-operate 
with his fellows, they proceed to enumerate and 
discuss five possible ways in which the consumer 
can assist himself or be assisted. One way of 
helping the consumer is to improve the shops. 
For several reasons, the old personal relationship 
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L,rely 'wraps them up, sees that they are paid for, i 
and passes them over the counter. The recent i 
foundation of the Retail Trading Standards A^ocia- : 
tion is a move in the right direction, but will not 
prove effective unless more consumers take an • 
active interest in standards and exert a fim but 
constructive pressure to secure a fair deal for the 
consumer. 

A SECOND way is for consumers to elect or 
appoint representatives to protect their interests. 
Parliament camiot be expected to concern itself with 
detailed questions, but special consumer councils 
might succeed if they could arouse public mtemst. 
Thirdly, the consumer might be protected by direct 
Government action. Certain State departments, for 
example, the Ministry of Health and the Board of 
Trade, already help in this respect ; but they do not 
go far enough and can only deal with cases that conae 
within the ambit of the law : their services are certain 
to increase, but no great good can be done unless 
public opinion is aroused and made effective through 
a special consumers’ organisation. Another method 
of helping the consumer is suggested by the success 
of Consumers’ Research, Inc., in the United States, 
a voluntary organisation that investigates goods 
offered for sale and marketing practices, and makes 
known the results to its members. Closely allied to 
the concept of a consumers’ research organisation is 
that of a ‘trade union’, which would comprise con- 
sumers of certain specified products, would stand up 
for their rights and bring pressure to bear when 
occasion demanded. An example of such a body is 
represented by the Automobile Association, which 
recommends hotels and garages, elaborates route 
plans and provides free legal defence. 

Economics of the U^S.S.R. 

In a recent issue of the Manchester School, Vol. 6, 
Ho. 2, there is an interesting article on “U.S.S.R. 
Economics— Fundamental Data, System and Spirit” 
by Prof. M. Polanyi, who points out that the present 
moment appears to bo a favourable one for taking 
stock of the achievements of the Russian Revolution. 
Socialism has been definitely instituted, and com- 
mxmism has been relegated to an uncertain future. 
Also the recent introduction of a marketing system 
makes it easier to review the economic situation, as 
wo can now compute values in terms of money. 
Plamied economy is a corollary of communism, but 
in fact, Prof. Polanyi states, a system of planned 
economy has never been attempted in the U.S.S.R. 
since the repeal of communism in 1921. For one 
thing, as Stalin blmitly admits, there has never been 
a proper distributive system at ail. The First and 
Second Five: Year Plans were not systems of 
plaimed economy, but merely systems of planned 
production, and even this is an overstatement for 
no great stress was laid on the systematic nature of 


auction by fifty divo per conn ; iimvQiiii oi nnis oemg | 
achieved, a ve^ morions fall took place during the I 
first five year period. During tho last four year's, 
the outline of an economic * system based on the I 
principles of marketing 1ms been developed. Prof. I 

Polanyi concludes that while he is convinced that | 

no return to private owmership ,is possiblo in the | 
U.S.S.R., it seems that public and collective manage- 
m'ent is developing on linos almost identical with | 

those in the marketing system of capitalism. ! 

. ■ , ■ I 

Watt Bicentenary Exhibition at the Science Museum ; 

A SFECIAD exhibition wms opened at tho Science 
Museum, South Hensmgton, on December 20 to com- , 
memorate the bicentenary of tho birth at Greenock on ! 
January 19, 1736, of James Watt, the famous engineer 
and inventor. The exhibition will remain o])en until 
April 19. Many objects of particular interest are 
being shown, including thrta' original beam engines, 
two of which were QTocted in Soho Manufactory in 
1777 and 1788 respectively and tht^ third in London 
in 1797, and various original experimental models, 
including the separate condt*ns<Ts of 1765 which led 
to his most important contribution to tlie develop- 
ment of the steam engine. Tlie Garnet Workshop, 
where Watt frequently worke<l from 1790 until his 
death in 1819, and which was moved with its contents 
from Heathfield Hall near IBirmingliam to the Science ■ " 
Museum in 1924 for permanent preservation, is on :' - 
view. A large number of drawings, some by Watt 
himself, have been lent by the liirmingham Public 
Libraries Committee and form a detailed survey of 
the progress in steam engine design irom 1775 until 
1800, the period of Watt’s partnei*ship with Boulton. 
Numerous j)ortraits of Watt, Boulton and their 
scientific friends have been generously lent for the 
occasion by the National Portrait- Gallery, the 
Victoria and Albert Museum, the S<.>ciety, tho 

City of Birmingham Art Gallery and others. About 
one hundred letters between Watt and Boulton have 
been selected from the voluminous c*orrc\sporidi^nce 

■ preserved at the Assay Office, Jhi‘mi!igham, wdiich 
gives an Intimate ■ picture of Ml-itt’s diffi<uilties 

■ and achievements. Some of th(^ nuano rials and 
books written on the life and work of Watt are 
exhibited also. Catalogues of the i\!emorial J^xhibi- 

■ tion, the Garret W^orksliop and tho Stationary 

■ Engines Collection are on sale in the Science I^Euseiim. 

' Special Bicentenary Lectures are being given by the 
. guide lecturer in the lecture theatre and the gallery 
on various days during the period of the exhibition. 
Particulars can be obtained on application. 

■ Function of the American Chemical Society 

In his address at Ban PYaacisco on August 19 in 
.' receiving the Priestley Medal of tho American 
,'V. Chemical Society, Prof. W. A. Noyes said that the 
two outstanding problems to bo solved by our 
generation are the abolition of war, and a better 
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distribution of work and the products of our industries. 
Chemistry can no longer be thought of as an isolated 
branch of science^ and independent of the rest of our 
lives. While providing for the development of per- 
sonality and initiative, it is necessary to. ^restrain 
those who will not contribute their share in co- 
operative ' service. , Discussing the growth . of • the 
American Chemical Society, Prof. Noyes referred to 
the proposal to start a journal of organic chemistry 
as the outcome of a feeling that the Society does not 
sufficiently provide for the publication of non- 
industrial 'research. Emphasising the fact that 
chemistry is not an isolated science sharply divided' 
from physics, biology, or even economics, sociology 
and political science, Prof. Noyes suggested instead 
the publication of the existing journal in two parts. 
The first part, published early each month, would 
contain the papers . at ' present classified under the 
heading, ; “General, Physical and. .Inorganic”. The 
second part, published late in each month, would 
•appear under the sub -heading “Organic , and Bio- 
logical”, Both parts would appear under the heading 
Jounial of the American Chemical Society, and the 
pagination would' be continuous. , A single, .index 
would be issued, but each part would have its, own 
editor. In concluding, Prof. Noyes discussed the 
question of training, the importance of giving all 
students a broad knowle-dge, of our chemical heritage, 
and of encouraging the chemist to see his work as a 
'unit in a co-operative democratic organisation which 
serves the com.munity and gives a. reasonable return 
to workers, directors and capital. 


^Turging” Scientific Literature in Germany 

The Clmniker Zeitung of November 30, p. 978, 
prints a notice to German chemists requiring them 
in future to avoid the use of “foreign” words. It 
is explained that this can easily be accomplished, 
and among the illustrations given appear the follow- 
ing : 


Porderanlage 
wirtschaftlicli 
fur, or je 
durchiassig 
ziisaminenpressen 
Nachahmiing 
Stuck 
Ausmasse, 
umgrenzen 
Hochstwert 
Tiefstwert or 
Niedrigstwert 


Transportanlage 

rationeli 

pro 

poros 

komprimieren 

Imitation 

Exemplar 

Dimensionen 

definieren 

Maximum 

Minimum. 


instead ■ of 

59 
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Yorhild, Form OT Muster are suggested as alternatives 
to Schema, but the Editor, having perhaps seen 
comments on this subject in the notice of Joos’ 
“Lehrbuch der tlieoretisohen Physik” and in sub- 
sequent correspondence in Natubb (September 28, 
pf 495, and October 26, p, 675), points out that such 
innovations as Kleinsehwerhzeug for Mikroshop widi 
Scheidekunst for CKemie should not be adopted, as 
they might be regarded as ridiculous by others. 


New Telephone Oevdopments . 

In the J^emew ’'(No. 3, 1935), published in EngHsb' 
by the Ericsson Telephone Factory of Stockholm, 
there are ’described two interesting developments of 
telephony. One of them is called the daryngophone’ '' 
which has been specially designed for use in aircraft. 
Owing to the noise in airships., ordinary carbon 
microphones with diaphragms cannot' be used. The 
diaphragm of the new telephone is actuated by being - 
lightly pressed against the' throat ■ in the neighbour- 
hood of the larynx. For aircraft, it is necessary to 
have both hands free, and a; headphone of normal 
design can be conveniently fitted in the pilot’s helmet, 
the laryngophon© being worn without discomfort 
inside his collar,, extraneous no,ise. not. be,ing .trans- 
mitted by it. This t 3 q)e of instrument can be usefully 
applied for fire control, on warships, in engine .rooms, 
on motor vehicles, tanks, etc. ., .The other instrument , , 
is useful in connexion with the buoy-telephones 
which have for many years been used in the sub- 
marines of the Swedish navy. In the latest develop- 
ment, two buoys, with buoy telephones, are used. 
Each buoy contains a telephone set, and an electric 
lamp is fitted on the top of it. Flash signals are sent 
from the submarine to attract attention to the buoy. 
An instruction plate on the buoy tells' how to open 
the lid of the compartment containing the telephone 
set, and the submarine is rung up in accordance with 
the directions printed on a plate on the telephone 
cover. Buoy telephones are fitted at each end of the 
submarine. The lamps are supplied from the 1 10 
volt accumulator of the submarine and light up when 
a watertight telegraph key is closed. 

The British Film Institute 

The British Film Institute’s second annual report, 
issued on October 1, records notable advances (long 
overdue) in its task of “furthering effective co-opera- 
tion between those who make, distribute, and exhibit ' 
•lilmR on the one hand, and all who are interested in 
the artistic, educational, and cultural possibilities of 
films on the other”. The scope of its activities is 
indicated by the chapter headings : The Cinema for 
the Schools, Free Trade in Educational ■ Films, . 
National Film Library, Vouchers of Approval, 
Entertamment Panel, Dominions, India and Colonies 
Panel, Medical Panel, Scientific Research Panel, 
Summer Schools, International. Its regular publica- 
tions comprise Sight and Sound, on sale to the general 
public at '6d,, quarterly ; a- monthly film review 
on sale to associate members at 2d. ; and news 
letters circulated, to members. In' addition, there 
are occasional leaflets of which the best known, No, 5, 
on- projection apparatus and films .for schools, 
achieved a circulation -of nearly 10,000 ; another. 
No. 8, gives a . fuE account of the National. 'Film 
Library established by the Institute last July. A 
.scheme has been worked, out for the .award by . the 
Institute of. vouchers of approval to films voluntarily ■ 
: submitted , to. it for .'examination, .and, .as. a' corollary , 
of this, expert and authoritative ...advice is given to 
producers before and during production. The Enter- 
tainment Panel has undertaken; a .systematic inquiry- 
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into the supply of suitable films for cMldren’s per- 
formances. The Medical Panel has compiled a 
catalogue of British medical films and will issue 
supplements from time to time. The Scientific 
Research Panel is collecting material for a report 
on the extent to which the cinematograph is, and can 
be, used in the advance of scientific knowledge. The 
first Fikn Summer School for teachers was held at 
Scarborough last August, Ten local branches, known 
as Film Institute Societies, have been at work during 
the year, at Becontree, Bristol, Brighton, Chichester, 
Leeds, London, Manchester, Liverpool, Belfast and 
Salford. 

Research and the British Academy 

PuoF. J. W. Mackail, in his presidential address 
to the British Academy delivered in July last (Oxford 
Univci'sity Press, pp. 11. Is. net), laid it down as a 
principle that “the products of the Academy as an 
organised body ... are all, in their different ways, 
and from their different angles and lines of approach, 
moans tovrards an end”, which he went on to define 
further as including two interlinked motives : to 
maintain a standard of learning and to preserve the 
continuity of civilisation. This view of the functions 
of the Academy would lay a heavy burden of re- 
sponsibility on any body, however august ; but if 
the further dictum be accepted that it is by the first 
that the second may be most directly and most 
effectively attained, it adds an impressive weight to 
the opinien the president expressed at an earlier 
stage in his address, that the Academy’s grant from 
the Treasury of £2,000, only recently restored to its 
full amount, is quite inadequate. In the field of pure 
scholarship, certain enterprises, it is true, have been 
able to make progress through the Academy’s 
subsidy. Yet even here, in what might be regarded 
as the Academy’s special province, in number they 
make a poor showing. In the vast and wider fields 
of humanistic studies the prospect is even less 
encouraging. In archseologieal research, now that 
the excavations at Samaria have been brought to 
an end, apart from the contribution to the British 
School of Archaeology in Iraq, which stands in a 
special category, the only body to which the Academy 
contributes is the British School of Archaeology 
in Jerusalem. Archaeological research unfortunately 
fetlls between the two stools of science and letters, 
belonging to the one by its technique, to the other 
in the applications of its results. This contention 
apart, in comparison with Continental academies, 
tlie British Academy is second to none in the standing 
of its fellowship ; but its material contribution, as a 
body, to the advancement of the subjects which have 
been brought within its purview is negligible. 

Mining in Tanganyika Territory 

W;e have received an interesting pamphlet from 
Tanganyika Territory entitled “Mining Publicity 
Pamphlet”, and issued by the Department of Land 
and Mines. It shows at the outset a useful map of 
the Territory, and after a short introduction there 
is full information for ail prospective immigrants. 


including such points as the customs duties and the 
mining and prospecting laws which have been adopted. 
There is an account of the geology and physiography 
of the Territory, and economic minerals and mineral 
production are fuU>' described. We find, for example, 
that the value of mineral production has increased 
largely and in many eases has doubled since 1932 
when "Great Britain wtmt off tlio gold standard, with 
'a correspondingly rai)id risfj in tho price of the 
precious metal ; in fact, tho valiiB of all minerals 
has increased since 1932 with the exception of mica, ' 
which is less than half in 1934 what it was in 1932 ; 
whilst the value' of tho minerals produced is put 
down as close on £200,000 in 1932, in 1934 they 
had risen to close upon £364,000. Gold mining is,;, 
of course,, a great atti*action at present, although the 
pamphlet states that “it is to be anticipated that the: ., 
internal prosperity it [gold production] is creating 
will exert its beneficial mfiuence on other forms of 
mining within the territory”. This is one of the few 
regions where the old-time prospector still finds 
work, and existing gold fields, containing both reef 
gold and alluvial gold, are fully described in the 
pamphlet in question. The |)amphlet is of distinct 
use to immigrants proposing to enter Tanganyika 
Territory, and its perusal is strongly recommended 
to any who are proposing to go out, and especially 
perhaps to those intending to follow gold mining. 

The Spahlinger Tuberculosis Vaccine 

A JOINT committee on tuberculosis of the Medical 
Research Council and the Agric'iilt'iiral Research 
Council has issued in th(^> fomi of a green paper 
(London : H.M. Stationery Office, 2d', net) observa- 
tions on the exj^eriment with S]:)alilinger vaccine in 
Northern Ireland, the report on which was issued 
some weeks ago. In this experiment., II calves were' 
vaccinated with the Spahlinger anti -tuberculosis 
vaccine, and 7 calves were kept unvaecinated as 
controls. Six months after the ^'•accination, ail the 
calves were given the same dose of virulent tubercle 
bacilli intravenously. The difference? in the effect on 
the two groups was striking. Of tlu^ 7 controls fm^ 
died of acute tuberculosis witiiiii 25“73 days. On 
the other hand, none of tlu' II \'accinatt‘<l animals 
died from the acufi" diseast\ om? died on the IMtTth 
day, and the remaining 19 ii\'(‘d until slauglitciUHl on 
the 783rd~-890th day. All, i^xcept one, of tliest^ wm*e 
in good condition although found to be tubiu'cidous 
to greater or less extent. Tht? joint committet' con- 
cludes that a case has beem inadi^ out for birthor 
investigation, that the number of animals used in the 
Irish experiment were not enough to gi\x' statistically 
conclusive results, and that tiio gt^iieral use of the 
vaccine should be deferred until a thorough inwsti- 
gation has been made. 

The Physique of Man in Industry 

In 1927, the Industrial Fatigue (now Health) 
Research Board published a report of an inquiry on 
“The Physique of Women”. The results of this 
inquiry appeared to be of such value that the Board 
decided to institute an investigation of the same kind 
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amongst men. , Prof. Cathcart directed the work, 
assisted by Messrs. Hughes and Chalmers, and in 
the analysis of, the data by Miss Blair and . Miss 
Werner,, and their report has, now been issiicM (“The 
Physique of Man in Industry”. Med. Res. Council. 
I.H.R.B. Report No. 71. H.M. Stationery Office, ■ 
1935. 3d., net). It records the physical examina- . 

tion of 13,656 male volunteers aged fourteen years 
and upwards in fifteen areas in England and, Scot- 
land. The total , includes 10,593 employed men,. 
1,328 unemployed men and 1,735 students. The 
data recorded were height, w^eight, grip (both hands), 
pull when standing, and distance of middle finger 
tip from the ground. The student group had the 
highest average height and weight, but were inferior 
in strength to those in manual occupations. The 
unemployed group was slightly inferior in weight, 
and definitely inferior in strength, to the employed 
group. No certain index of physical fitness, industrial 
or other, was discovered. From the average elbow 
height (43 in.) of the employed, it is deduced that 
the comfortable height of a working bench for the 
average man standing should be about 38 in. 

Biological Control of the Mediterranean Fruit Fly 
The Mediterranean fruit fly {Ceratitis capitata) has, 
for many years, caused ravages among many kinds 
of edible fruits in the Hawaiian Islands. The intro- 
duction of several species of parasites from Africa 
and Australia has resulted in a very appreciable 
reduction in the abundance of the pest in question, 
but a sufficiently efficient degree of control, from the 
commercial point of view, has not so far been achieved. 
We learn from Science Service, Washington, D.C,, 
that a scheme has been put in hand which involves 
further application of biological control methods. In 
order to carry out the project, the Hawaiian Planters’ 
Association is sending two of its entomologists, along 
with others from the Department of Agriculture, to 
Africa with the object of searching for suitable para- 
sites. Other entomologists are proeee^ding to Brazil 
with the same aim in view. The whole project is 
being administered by the U.S. Bureau of Entomology 
in conjunction with the leading local organisations 
concerned in Hawaii. The Hawaiian Islands are 
famous as being the territory where some of the 
most successful examples of the biological method 
of pest control have been achieved. The plan of 
campaign against the fruit fly is expected, if success- 
ful, to lead to great benefits to the small farmers of 
the territory by increasing the supply of fruits that 
grow so luxuriously in those islands. 

New System for Nature Recording 

After much discussion, extending over two 
quarterly meetings, the council of the British Empire 
Naturalists’ Association has agreed to form a special 
section to deal with field natural history records. 
A properly spaced system of observers is to be built 
up all over Great Britain, and eventually a committee 
of experts will be formed to decide upon the prob- 
lems to be tackled, and the methods to be adopted. 
Plans are at present being made for a conference of 


branch secretaries in London next April. For some 
ten years, the British Empire Naturalists’ Association 
has worked a system of publishing in its quarterly 
journal, Country-Side, bird, plant and insect records 
of seasonal and statistical interest, grouped in the 
various counties. Not only was this incomplete, in 
that records were more quickly forthcoming from 
southern areas richest in resident naturalists, and 
other northern areas were neglected, but also in flora 
especially no complete review could be made owing 
to the necessity of fiiiding room for other matters 
in the journal. The new scheme will be welcomed by 
historians of field natural history, who often have 
to go through masses of local and national publica- 
tions for scattered field records of varying value. 

A New Natural History Magazine 

A NEW German periodical, edited by A. Benning- 
hoff, K. Beurlen, K. Hildebrandt and K. L. Wolf, 
offering a variety and standard of contributions which 
ought to commend it to many readers, has recently 
appeared. The title, Zeitschrift fur die gesamte 
Naturwissenschaft, suggests the breadth of its 
objective, the scope of which is extended by the 
inclusion of Nature philosophy and the history of 
Nature knowledge and medicine. The articles of the 
first issue (April) are not over -long — about fifteen 
pages — a short summary precedes each, and the 
matter, while avoiding too technical treatment, makes 
a serious contribution to the subjects discussed. 
K. Hildebrandt writes upon “Positivismus und 
Natur”, and other major articles deal with “Morpho- 
logic und Erdgeschichte”, “Bedeutimg und Aufgabe 
geologischer Forschung”, “Subjektbezogenen Nomen- 
klatur in der Biologic”, “Warum studieren wir 
Biologie V\ to which the final answer is “Wir 
studieren Biologie, weii wir imissen”. A variety of 
subjects are discussed in short contributions, and 
there are seven signed reviews of books. 

Use of the Astrolabe 

Although the astrolabe has found some support 
among surveyors, it has not been widely used by 
British astronomers. An extensive account in English 
of the practical use of the modern astrolabe has 
recently been published by Mme. Chandon and 
M. Gougenheim in the Hydrographic Review (12, No . 1 ) . 
This account contains full details of the working and 
practical operation of various modifications of the 
astrolabe, and should be studied by all who are 
interested in the accurate determination of position. 
It may be hoped that this paper will stimulate 
astronomers to devise a means of eliminating personal 
equation from the astrolabe, so that the instrument 
may eventually compete with the transit circle in 
the accurate determination of longitude. 

Pathological Investigations at Edinburgh 

In the annual report for 1934 of the Laboratory 
of the Royal College of Physicians of Edinburgh, by 
the curator, Sir Robert Phillips, an account is given 
of the research and other activities. Much work has 
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been done, particularly on the pathology of the 
mamma, by Miss Dawson, and about 1,000 reports 
on tumour growths were issued ; the sections 
made, together with the material from which they 
are derived, are preserved and indexed for futnr© 
reference and research. The death rates of Great 
Britain and Sweden and the spread of infectious 
diseases have also been investigated statistically. 
More than 15,000 examinations of specimens for 
medical men were carried out. 

Society for the Study of Alchemy and Early Chemistry 
A Society for the Study of Alchemy and Early 
Chemistry has been founded in London. It is in- 
tended to place the study of alchemy and early 
chemistry on a broad basis, and for this reason the 
Council of the Society is desirous of securing the 
co-operation of scholars in various countries who will 
contribute to the interests of the Society. It is pro- 
posed to hold regular meetings, beginning early in 
1930, at which papers will be read and discussed, and 
to publish a journal in which accounts of the papers 
will fce given as well as special articles, written con- 
tributions by members of the Society and reviews of 
books. The following council has been elected : 
Prof. J. R. Partington {dwbifimm). Dr. F. Sherwood 
Taylor (Editor of the Journal), Gerard Heym (Hon. 
Secretary), K. de B. Codrington, L, F. Gilbert, Prof. 
S. R. K. Glanville, Sir Richard Gregory, Dr. E. J. 
Holmyard, Dr. D. McKie, Dr. L. W. G. Malcolm, 
Dr. Stephen Miall. Further information can be 
obtained from the Hon. Secretary, Society for the 
Study of Alchemy and Early Chemistry, 8 Bream’s 
Buildings, Fetter Lane, London, E.C,4. 

International Geological Congress, 1937 

The organisation committee of the seventeenth 
session of the International Geological Congress, 
which will meet in Moscow in 1937, has issued a 
second circular outlining the scope of the various 
subjects proposed for discussion. In connexion with 
the problems associated with the geology of petroleum 
and coal, it is hoped to make an estimate of the oil 
reserves of the world and to review the coal resources 
of the XJ.S.S.R. and other countries. A discussion of 
the stratigraphy, igneous cycles, tectonics and mineral 
deposits of the Pre-Cambrian is proposed. The strati- 
grapliical limits of the Permian System, at present a 
source of widespread controversy, again comes up 
for consideration. An attempt is to be made to 
correlate tectonics, magmatic evolution, ore deposits 
and geocliemistry, and as a further theme a review 
of the data bearing on these problems with special 
reference to Asia is proposed. Another geochemical 
problem is that of the occurrences of rare elements. 
Geophysical subjects to be discussed include measure- 
ment of geological time ; isostasy and anomalies of 
gravity; terrestrial magnetism; and seismology. 
Finally, it is hoped that reports will be presented 
on the history of the various branches of geology. 
Further particulars may be obtained from the 
General Secretary, Dr. A. E. Fersman, Sretenka 8, 
Moscow 10. 


Announcements 

De. H. ' S. Gassekt, professor of physiology afc 
Cornell .University, New York, has been nominated 
director of the Rockofellei* Institute in suecossion to 

Dr. Simon Flexner. 

Peof. Yas Kxjno, tinti! recently of the Japanese 
Medical College, Mukden, Sout-h i\Ianchuria, and now, 
of the' .Institute of Physiology, Kyoto Imperial 
University, Japan, has boon appointed a member of 
the Permanent International Committee , of the 
'Physiological Congresses. This is the first time that 
a representative of Far Eastcnti physiology has been 
appointed to the Committee. Prof. Kiino was a pupil 
of the late Prof. E. H. Starling at University College, ' 
London, and is a member of the Physiological Society, 
Great Britain. He has done very important work on 
perspiration and body temperature, and has written 
an excellent book on the subject. 

Me. M. C. Lamb, principal of the Leathersellers’ 
Technical College, will retina from his present position 
at the termination of the current session, having then 
attained the age? of si,xty ^'(?ars. Mr. Lamb has been 
associated with the Collogo from the time of its 
opening in 1909, and has had forty years’ experience 
in the teaching of leathor toclinology, having been 
appointed a demonstrator in tho Leathor Department 
of the University of Leeds so far back as 1895, 
During the period of his occupation of tho principal- 
ship, the College has been progrt‘ssi\'oly successful, 
and is now regarded as the most odicieut and best 
equipped of its kind in the wt)rld, attracting students 
from every centre where leathor is produced. 

Among the awards for 1935 made by the Royal 
Horticultural Society are the following : Victoria 
Medal of Honour, Sir Daniel Hall, for his scientihe 
work in connexion with horticulture ; Veitch Memorial 
Medals, Dr. A. D. Cotton, for his s©rvie€?s to horti- 
culture, and Prof. E. J. Salisbury, for his book ‘‘'T.he 
Living Garden” ; Loder Ehododemiron Cup, Mr. A. 
Rehder, of the Arnold Arboriitum, U.S.A., for his 
work on the genus Ehododetidron , 

A DISCUSSION on “Probability” will held !')y the 
London Matlie.matical Society on January 15, at, 
5 p.m., in the rooms of the Royal Astronomical'. 
Society, Burlington House, W.L . The following have 
promised to take part : Prof. H. Levy, Sir Arthur 
Eddington, Dr. P. Dienes, Prof, R. A. Fisher, Dr. 
Harold Jeffreys, Prof. J. B. S. Haldane. 

In reference to the article on the annual Congress 
and Exhibition of the British Institute of Radiology 
in Natueb .of December 14, p. 960, Dr. J. Read' 
informs us that the first continuously evacuated tube 
constructed by Lauritzen worked intermittently at 
750 k.v., not 600 k.v. ; also that the Soiland Clinic 
tub© worked at 550 k.v., not 100 k.v., and that the 
Clinic has now installed three 200 k.v. constant 
potential Latour circuits in cascade in place of the 
cascade transformers. 
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Letters to the Editor 

TJis Editor does not hold himself Tesponslble for opinions expressed by his correspondents. 
Ee cunnot undertuhe to return,) or to correspond with the writers of^ rejected 7 nciriuscripts 
intended fo) this or any other part of Natitre. Eo notice is takeyi of anonymous coniniunications. 

Notes on points in some op this \\^ee:’s letters appear on p. 1030. 

Correspondents are invited to attach similar summaries to their communications. 


Mathematical Psychology of War 

This is relevant to the Naval Conference. A letter 
in Nature of May 18 was intended to show, by 
reference to historical facts, that a certain pair of 
equations did represent, at least crudely, the be- 
haviour of nations prior and subsequent to the Great 
War. In order to proceed to deductions, it is con- 
venient now to change the notation. The hypothesis 
aforesaid is that 


= kl/ — ax + g 

. . (1) 

= l.v - fiy + h 

• • (2) 


in which x denotes tli© variable preparedness for 
war of one group of nations, y that of the opposing 
grou p ; t is the time ; k and I are ‘defence coefficients’ ; 
a and fi are ‘fatigue-and-eixpense coefficients’ and 
g and h are measures of dissatisfaction with the 
results of treaties. Each of k, I, a, jS, g, h is regarded 
as temporarily constant. Of these, k, I, <x, are 
each positive ; but g and h may have either sign, 
and will be positive for the ‘have-nots’, negative 
for the ‘haves’. The international situation is thus 
represented by a point (.r, y) in a pdane. Let us think 
of this point as a particle moving in accordance with 
the equations. If the particle be tending towards 
plus infinity of both x and y, then war looms ahead. 
But if the particle be going in an opposite direction 
the prospect is peaceful. 

If dxjdt be zero, the equation ( 1 ) represents a 
straight line ; similarly for dyjdt and equation (2). 
The intersection (a^o, yo) of these two straight lines is 
the point of balance of |30wer. It is given b\' 


and it is found that the particle, wffierever it begins, 
will ultimately arrive at the point of balance yo) if 

hi < ocp, . . . . (6) 

whereas the particle will ultimately go off towards 
infinity if 

li > ocp. , . . . (7) 

That is to say : the international regime is unstable 
if, and only if, the product of the two defence 
coefficients exceeds the product of the two fatigue- 
and -expense coefficients. 

In the unstable regime, the particle will tend 
towards one or other of two opposite infinities accord- 
ing to where it begins. We may classify the starting 
points by making a transformation to polar co- 
ordinates (r, 6) centred at the point of balance, so that 

x'~ Xf) = rcosO, y — yo — fsin6 (8), (9) 

For then 

^ loos'^d + (a — (B) eos6 sin6 — . . (10) 

3vhence it follows that there are always two real lines 
given by 

2Ajtan0 = a - p i VM . . (11) 

on which dQjdt = 0. Tlie particle cannot cross these 
lines. They form barriers dividing the j)lane into 
four angular portions. In particular, if a = (B and 
I = k the barriers are at 6 = -± tc/4 ± tt, Wlien the 
balance of power is unstable (M > a^) the barrier 
at 0 = — 45°, 4- 135°, or in general at 

2/i:tan6 = a — p ~~ ^(a — [B)^ + 4lk 


(kh -f (Bc/)/(ap -- //„ (Ig + oc/f)/(afB - kl) 

(3), (4) 

But, iinfortuiiately for those wlio live under a policy 
of balance of poweu’, the point of balance has several 
awkward possibilities. First, by a rare chance, ap 
might equal kl so that the lines would be parallel 
and no point of balance would exist. Secondly, it 
is cpite probable that the point of balance may be 
situated in one of the quadrants where x or y or 
both are negative ; so that balance could be attained 
only by negative , preparedness for war, that is, by 
positive preparedness for co-operation. Thirdly, 
although the particle is undoubtedly in equilibrium 
when it coincides with the point of balance of power, 
yet that equilibrium may be unstable. 

To investigate stability the equations have been 
solved by a standard method via the auxiliary 
equation 

. : (oc 4* P) hi + ap , — H = 0 ; ■ . , . ' (5) 


is of profound significance, for it divides the inter- 
national plane into two portions, one of a drift 
towards war, the other of a drift towards co-operation. 

The ‘constants’ are liable to secular change. The 
progress of engineering and chemistry has notably 
decreased a and p, so that if I and k were unchanged, 
the international regime would now be much more 
unstable than it was a century ago. The defence 
coefficients k and I are influenced by the suspicion or 
goodwill distributed by print or broadcast. 

Over all,, it must be remembered that the equations 
describe the rivalries of two groups having populations 
of the same order of magnitude. In the new tentative 
practice of ‘collective security’, one population is 
many times greater than the other, and a quite 
different course of events may be expected. 

Lewis F. Riohardson. 

38 Main Road, 

Castlehead, Paisley. 

Pec, 4, 
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Chemical Action caused by Neutrons and Gamma 
Rays and the Effects of these Agents on CoUoids 

Foe more than a year we have been engaged in 
investigating the action of neutrons ^ and y-rays : 
(a) in affecting the stability of colloids, and (of m 
promoting chemical reactions. As somces of T-radia- 
tion we have used platinum contaiuers filled with 
radium sulphate, or radium emanation sealed into 
glass tubes surrounded by a few millimetres of lead. 
Neutrons were obtained from sources similar to 

these to which metallic beryllium had been added. 
Since all the neutron sources used emitted y-rays, 
every titration was carried out in triplicate on 
(1) a non-irradiated control ; (2) a specimen irradiated 
by y-rays alone ; (3) a specimen irradiated by neutro^ 
and y-rays from the same or an equal source. The 
strengths of the sources ranged from 30 mC to 
150 mC and the periods of irradiation from a few 
hours to two weeks. 

Irradiations were usually carried out in the follow- 
ing manner. The sources were enclosed in a test 
tube which contained either water and a metallic 
lead filter, or a solution of borax and a cadmium 
filter. This tube was surrounded by a glass vessel 
containing the liquid under examination. The test 
tube and vessel were again surrounded by a large 
mass of water, or placed in a cavity in a block of 
paraffin wax. In this way, full advantage was taken 
of the now well-known methods of slowing down and 
absorbing neutrons. 

Amongst the chemical actions investigated have 
been the oxidations of potassium metabisulphite and 
sodium bisulphite, and the decomposition of hydrogen 
peroxide. In each case it was found that the action pro- 
voked by a pure y-ray source was increased by using a 
source of equal strength which also emitted neutrons. 

The following colloids have been investigated : 
Hydrosols of silver and gold, the sulphides of arsenic 
and cadmium, and vanadium pentoxide and ferric 
hydroxide. When prepared in the standard way it 
was found that a source emitting both neutrons 
and y-rays increased the stability of the negatively 
charged colloids and decreased the stability of the 
positively charged colloids. A similar but definitely 
smaller effect was obtained with pure y-ray sources 
of the same strength. Anomalous results could, how- 
ever, be obtained when foreign electrolytes were 
intentionally added to the colloidal sol before irradia- 
I tion. ■ ■ 

In all the actions outlined above, it was found 
that the effect which must be attributed to the 
neutrons alone, was of the same order of magnitude 
as that due to the y-rays alone. The greater efficiency 
of slow neutrons in producing these effects is strikingly 
exhibited, since with the sources used approximately 
one neutron was produced per hundred thousand 
y-ray quanta emitted. So far as we are aware, no 
previous observations of the effect of neutrons on 
chemical reactions or colloidal stability have been 
■ published. 

This investigation was begun in the hope of dis- 
covering a method of detecting neutrons which would 
be inde^pendent of the usual techniques of inducing 
radioactivity or the use of electrical counters. Two 
methods, which possess the great advantage of 
ixitegrating the effects produced until they are 
easily measured by standard chemical methods, are 
indicated above. 

The similarity of the effects due to neutron and 
y-ray irradiation w^ould seem to indicate that the 


commonly, accepted views on^tlio mode of action of 
the latter are in need of revision. , 

A fuller account of this wwk , will . be published 
shortly. . ■ „ F. L. .Hopwoon. 

Physics' Department, ' . J. T. Phillips. 

St. Bartholomew’s Hospital, 

E.C.l. Dec. 16. 


Production of Cosmic Ray Showers at a Considerable 
■ Depth below, Ground-Level 

Ik order to find whether show^ers are produced by 
the penetrating cosmic rays wh,ieli. reach co,iisiderabie ' 
depths below ground -level, we have performed experi- * 
ments in Holbom Underground station (by permission j 
of the London .Passenger Transport Board), at. a depth ^ 
corresponding to 60 m. ,of water. ■ The vertical 
intensity of the radiation at' this depth, as measured . 

' by the rate of occurrence of ■ coincidences between , 
three . counters in a iwtical plane, is about one-/' 
fifteenth that at ground -level. To count showers 
we used five counters, arranged in a pentagon forma-,,.; 
tion, so that at least three particles are needed, to . 
discharge the five counters simiiltaneousljL The • 
occurrence of coincidences is therefore in itself 
definite proof of tlio pre\scnco of showers. The ,. 
quintuple coincidence method is preferable to the 
triple coincidence method as usually used hitherto, 
as in the latter case a coincidence can be produced 
by two particles. The presence of showers can then 
be proved only by showing that there is an increase 
in the rate of ocouirenc© of coincidencos vdien a sheet 
of, say, lead is placed over the counters, tlie dimen- 
sions and disposition of the load being such that 
coincidences due to particles originating in it must be 
due to at least three particles.. .The detection of 
showers then entails the establishment of a difference 
between rates w.ith and , without the lead,, and these 
may be nearly equal. 

Our preliminary results have shown that (a) 
showers are produced in the earth above the counting 
apparatus ; {b) the shower rate is increased several 
fold when the group of coimtei's is surrounded by 
lead ; (c) the thickness of lead for maximum shower 
. production is about 1*6 cm., that is, about the same 
as at ground-level ; (d) for this thickness tlio ratio 
of the rate of, shower production to vertical intensity 
is not very different from, that at ground-level under 
the same conditions. 

These conclusions, are not i,n agreement with those 
. of Auger^, who has reported the absence of showers 
; under 8 m. of earth ; ■ o.r those of Pickering^, who has,, 
reported a, rapid diminution in the ratio of the rate 
of shower' production to intensity at <lepths down to, 
10 m. of water. The difference seemis to be explicable 
. in terms of, the counter dispositions used, in the 
various cases, and we shall , discuss this point when 
our results are published in full. 

Since there is good reason, to believe that protons,, 
owing to their large mass, .sliould produce very few, 
showers, we can conclude from our r©si.ilts that a, 
considerable part of the radiation which penetrates 
60 m. of water must consist .of positive or negative 
electrons. 

D. H. Follbtt., 

■ Birkbeck College,: : , D. Cbawshaw. ■ 

London, E.C.J. 

Dec. 5. 


B^tein, J. Pkys,, 6, 253 : 1935. 
Bicljenng, Phys. Hey., 47, 423 ; 1935. 
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Influence of the Velocity of Slow Neutrons on their 

Capture by Certain Nuclei 

We have tried to measure the dependence of the 
.cross -section of protons for absorption of .neutrons 
on the relative velocities of these particles. A method 
which allows of the determination of the absorption 
of slow neutrons by paralfm wax was iisedh A source 
of neutrons (radon -f ■ beryllium) was placed in the 
middle .and., a .silver . plate at one end of. a cylinder 
of paraffin wax (4*5. cm. diameter, 18 cm. long). 
This end could be, dipped 5 cm. deep in liquid oxygen. 
A screen of . cadmium could be interposed at different 
distances between the source and the silver. 

■ The intensity of activation of the silver obtained 
at room temperature was plotted against the distance 
between the silver and the absorbing cadmium screen. 
A curve was obtained, which showed that the diminu-. 
tion of the activity of the silver, due to interposing 
the cadmium screen, decreased to a half when the 
distance between the silver and the absorber was 
increased by Iffi cm. This shows that, in the given 
geometrical circumstances, 50 per cent of the slow 
neutrons, 'which are absorbable in cadmium, are 
absorbed or scattered out of the wax cylinder after 
diffusion through 1*6 cm, of paraffin. Cooling the 
end of the cylinder to 90° K. increased the activity 
of the silver, but had no effect on the thickness of 
the layer of paraffin wax required to reduce the slow 
neutrons to 50 per cent. This shows that the cross- 
sections of protons for elastic scattering and for 
absorption of neutrons are not much increased wffien 
the neutrons are slowed down below the velocity they 
obtain in paraffin wax at room temperature. This 
seems contradictory to the theory of capture of 
neutrons by protons^. Mr. Francis Perrin and Mr. 
Walter M. Elsasser, who kindly discussed this result 
with us, think it compatible with theory for the follow- 
ing reason. The protons in paraffin wax have, in 
consequence of the total degeneration of the C-H 
vibration, always a minimum velocity which is large 
compared with the thermal velocity at room tem- 
perature. The relative velocity between a neutron 
and a proton is therefore changed by a smaller factor 
than when the temperature of the w'ax is 

changed from to Tj. (VTi/Tg is 1 *78 for our case ; 
a change of cross-section of less than 15 per cent 
would not have been observable.) 

Moon and Tillman'* have shown that ' neutrons 
slowed down by paraffin wax are more capable of 
^activating silver and rhodium, when the wax is 
cooled down to 90° K., but loss efficient for iodine. 
When repeating these experiments, w© foimd the 
same increase for the activation of silver (28 ± 5 .per 
cent) but an increase of about 10 per cent instead 
of a decrease for iodine. It might be expected that 
the cross-section of most nuclei for the capture of 
slow neutrons would be inversely proportional to the 
relative velocity between the capturing nucleus and 
the' neutron, .In this case, the increase of activation 
should be 78 per cent for cooling down to 90° K. 
Moon and Tillman have suggested that not all the 
neutrons capable of activating silver are already in 
thermal equilibrium with the protons of the paraffin 
wax. If the probability for the capture of neutrons 
by silver be proportional to l /t? {v being the velocity 
of the neutrons relative to the silver atoms), neuti’ons 
.of .energy higher than kT. might still give an .appre-.. 
ciable contribution to the activation of silver. But 
cooling the diffusing paraffin would have no big 
infiuence on. the velocity of these neutrons, and the 


total activity would therefor© be increased by a 
smaller factor than 

W© observed that the activation of silver by 
neutrons which had diffused through paraffin was 
independent of the temperature of the latter when 
2 mm. of cadmium was placed directly in front of 
the silver. It thus seems possible to distinguish at 
least roughly the neutrons which are still capable 
of activating silver — although with a small prob- 
ability— but have a higher energy than kT, from 
those the energy of which is on the average kT^ If 
the activations above this background, which is 
independent of the temperature and of the thickness 
of the cadmium screen in front of the silver, are 
compared, the activity obtained at 90° K. was 70 per 
cent higher than that obtained at room temperature. 
This result indicates that the cross-section for the 
capture of neutrons by silver nuclei is actually pro- 
portional to Ijv. 

For thin cadmium screens a dependence of the 
absorption coefficient on the velocity of the neutrons 
was found. These results will be published later. 

. Peter Preiswerk. 

Haists vont Halban, JiTisr. 

Institut du Radium, 

Laboratoire Curie, 

Paris. 

Nov. 22. 

^ Hans von Halban, Jnn., and Peter PreiswerR, [Kattjre, 136, 951 ; 
1935 ] j >. f 

* E. Fermi, Phys. Rev., 48, 570 ; 1935. 

^ M. B. Moon and J. R. Tillman, Nature, 135, 904 ; 1935. 


Redetermination of the Soludility of Chloropent- 
ammine Cobaltic Chloride 

Recently, I had occasion to describe an improved 
method for the purification of chloropentammine 
cobaltic chloride, and to note that the product 
behaved differently from that obtained by the older 
method, in that it passed into solution much more 
rapidly^. For this reason, and as previous measure- 
ments^ are not very concordant and may in some 
eases have been carried out with impure materials, 
a redetermination of the solubility seemed of interest. 

Experiments were carried out at 25 ‘00° and at 
0*20° ; the salt was violently stirred with water and 
samples were taken every half-hour or so by means 
of a pipette fitted with a small sintered-glass filter, 
until a constant composition was reached. Analyses 
were carried out by volumetric determination of 
chloride after decomposition with affiaii. 

In the experiments at 25°, the infiuence of the 
conditions of precipitation was studied by measuring 
the solubilities of specimens which had: (c») been 
precipitated quickly in the cold from water solution 
by HCl ; (6) been heated for some hours under HCl 
after precipitation in the cold ; (c) been slowly pre- 
cipitated on the water-bath from a solution of pure 
roseo -chloride in presence of excess HCl. No appreci- 
able difference in the final solubilities could b© 
detected. 

The solubilities found were, in mols/litre, at 25*00°, 
0-0211 ; and at 0*20°, 0*00925. When plotted 
(log s against l/T) these results are found to agree 
weU with those of Bronsted and Peterson, but not 
with the other determinations. 

Mention should be made of the possible effect of 
aquotisation in the course of the experiment. This 
takes place at 25° to the extent of about 0 *6 per cent 
per hour, and means that the saturated solution 




contaiiiB a little excess chloride ion and a little less 
pxirpureo4oii. It is easy to show, however, dhat it 
the mass-hw may be assumed for the small range 
concerned, the two corrections mutually cancel, and 
the total (including non-ionisable) chlorine eoncen* 
tration in the solution is constant. In practice, 
once equilibrium had been attained, no variation 
with time of the solubility as measured could foe 

detected. ^ ■ 

F. J. Garbick. 

Inorganic Chemistry Department, 

University, ' 

•Leeds. 

‘ Garrick, Z, amrg. C'ta., ^4, 27 ; 1935. _ ^ ^ 

*‘ Lamb and Simmons, J. Amer. Chem. Soc„ 43, 23^9^, 19-1. 
Bronsted and Peterson, J. Amer, Chem, Soc.y 48, 2^69, 192 1 . 

Ephraim, Ber., 56, IsM ; 1923. 


Flame Speeds during the Inflammation of Moist 
Carbonic Oxide-Oxygen Mixtures 

In"’ 1932^ we found that the mixture of carbonic 
oxide and oxygen which gave the maximum speed 
of flam© during the hmiform movement’ was approxi- 
mately that for combining proportions (2CO + Og), 
in accordance with the theory advanced earlier^. 
This conclusion is supported by recent experiments 
carried out at the L.S. Bureau of Standards by 
Fiock and Boeder®, using two different methods for 
measuring the speed of flame, with central ignition 
(a) in a closed sphere and (b) in a soap bubble. The 
concentration of moisture was carefully measured 
and kept constant in each series (a necessary pre- 
caution which we emphasised in our paper), but 
differed in the two series, being 2*7 and 3*3 per cent. 

Fiock and Boeder’s results are of further interest 
in that they show a slight but distinct displacement 
of the maximum speed towards a mixture containing 
an excess of carbonic oxide. This effect can be ex- 
plained as being due to the moisture present in the 
mixtures taking part in the combustion, so that there 
are simultaneous reactions: 

2CO -i- O 2 - 2C0s 
CO + H2O - COg -f Ha, 

and the displacement should be greater the higher 
the concentration of water vapour. Fiock and 
Boeder’s experiments indicate that this is so ; our 
own experiments, which gave no evidence of a dis- 
placement, were mad© with mixtures containing only 
1*6 per cent of water vapour. 

W. Payman. 

B. V. Wheeler, 

Safety in Mines Research Board, 

Research Laboratories, 

Sheffield, L 

■ . Nov. 30. - . 

^ J. Chem,. Bar.,, ISSb; 1932. 

•./. Chem. 8 og., 4,8 ; 1920 . 

'Nat. Advis. Com. Aeronautics, Report No. 532, 1935. 


Effect of Adsorbed Water on the Catalytic Decom- 
position of Hydrocarbons (by a Molecular Beam 
Method) 

Idy using true molecular beams of various hydro- 
carbons projected on to platinum filament (4 mm.® 
heated area) of known and controllable temperature, 
we have studied the primary decompositions in- 
sfcantaneously by pressure variations in the filament 


chamber, which is large ecraparod with tho filament. 
Similar decompositions at a carbon surface have also 
been studied, the carbon surface consisting of a thin 
layer of carbon <ioposiied on platinum by heating a 
strip of the latter in a hydrocarbon atmosphere. 
Some preliminary results were briefly reportt^d at the 
meeting of the American Physical Sociit.y in June, 
1934h The inhibiting effects tlien ascribed to li^ydro. 
gen are actually due to wiitor. 

It has been conclusively shown that in !)oth eases 
—the bright platinum filament and tlie carbon 
filament — no dehydrogcaiation of paraffins, uiofines 
or alcohols takes place unless traces of water are 
present in the vapours concerned, We postulate 
that this water is necessary to maintain & mono- 
molecular, layer of -water molecules on the catalytic 
surface, and' that this layer is the true seat of de- 
hydrogenation. The (leliydrogenation is inhibited by 
an excess of water on the foil in the loxver temperature 
region. Thus the temperature at which tlie reaction 
fails off is dependent on tlie water content of the gas 
investigated. This phenomenon makes it impossible 
to follow the imiiihibited course of the reaction into 
lower temperature regions. Traces of air in the 
presence of traces of water do not affect an>' of tliese 
reactions. 

Under favourable conditions, tlie delij'drogenation 
is within the li.rnits of experimental error complete 
over temperature ranges of sxweral liundred degrees 
centigrade. This must mean that tho promoting 
water layer is adsorlxnl on tho surfax*© in a different 
mamier from the inhibiting layors. Therefore, we 
can' draw interesting conclusions regarding the 
adsorption of water at high teuipea*a lures and the 
heat of activation of the dehydrogimation process 
itself. If the filament is heated to about 1650® C'., 
at which temperature all adsorbed \'apoiirs are 
driven off (slight carbon formation on tho surface 
cannot under these conditions be prevented), the 
pressure in the reaction vessel drops to zero in all 
eases tested except that of methane. This complete 
disappearance of all incoming molecules leads to the 
conclusion that free radicals are fbmied by rupture 
of C-C bonds and that the reaction products 
are readily adsorbed on tlie wmlls of the reaction 
vessel. 

The investigation of tlu^ decomposition of methane 
is not yet concluded, but the fact that at ttanpewaturos 
above 1550® C. the pressure in the reaction (*iuimber 
is only slightly diminisluMi, favours tiu‘. assum})tion 
of a decomposition of methane into methylene 
radical and a hydrogen molecule. Tiie ussumod 
decomposition of all otlier .hydrocarbons into free., 
radicals upon collision with a co,mpieteiy .dc^gassed 
surface at high temperatures can likewise be shown 
to take place at temperatures sevei^ai himdred. 
degrees lower when the measurement is performed; 
immediately after degassing the foil ,at temperatures 
above 1550® C. In these cases the slow covering of 
the foil first with a dehydrogenation promoting layer 
followed by further adsorption layers inhibiting all 
reaction may be easily followed. 

The experimental evidence that the deliydrogena- 
tion takes place only in the presence of a promoting 
; mono -molecular water layer on the catalyst alters 
this catalytic problem fundamentall 3 '% since from the 
theoretical point of view both the mode of adsorption 
of water and the dehydrogenation reaction proper in 
presence of the adsorbed -v-^ator layer ha\"e to be con- 
sidered. The latter may very likely be interpreted as 
an interaction between the carbon-hydrogen bonds of 
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the hydrocarbon and the activated hydrogen-oxygen 
bonds in the adsorbed state, 

' We have experimental evidence that the water 
may bo substituted by certain other molecules 
having hydrogen bonds with electronegative elements, 
for example, hydrogen sulphide. 

.Since then,, we have started experiments by a 
different method to study the effect of water on the 
reverse process, . the hydrogenation of unsaturated 
hydrocarbons. The .outcome of these preliminary 
experiments' apparently shows that the presence of 
water is equally important for the hydrogenation 
process. A hypothesis that adsorbed water plays a 
vital part in the hydrogenation process was advanced 
by BoswelP in 1922, based on the study of the 
reduction' of nickel oxide by hydrogen , as well as the 
catalysis of the hydrogenation by partially reduced 
nickel oxide. The great difficulties of proving this 
hypothesis quite conclusively in the case of the 
hydrogenation seem to have led to it receiving little 
attention. 

The first part of a detailed account of this work 
containing the experimental method and the results 
with paraffins will be submitted for publication in 
the Proceedings of the Royal Society at an early date. 

Grateful acknowledgement is made to the directors 
of the Shell Development Company and especially to 
Dr. E. C. Williams, for their continuous interest in 
this work and their permission to publish it. 

Otto Beeck. 

Shell Development Company, 

53rd and Horton Streets, 

Emeryville, California. 

Nov. 13. 

1 Phm. Meu,, 46, 331 ; 1934. 

® M. 0. Boswell, “The Mechanism of the Catalysis of Hydrogenation 
by Mckel”, Trans* Roy. Soc, of Canada, Sect. 3, 16, 1, later extended 
to platinum, ibid., 17, 1. 


Endocrine Organs of the Blue Whale 

As nothing seems to have been published in the 
literature on the hormone-producing organs in the 
whale, I submit a short communication of the 
preliminary results^ of my investigations on the 
subject. The endocrine organs were collected by me 
during a whaling expedition to the Antarctic. They 
were preserved in a frozen or dried condition or by 
means of alcohol for four to ten months before 
examination. 

The anterior lobe of the pituitary gland in the blue 
whale weighs about 30 gm. I have been able to 
demonstrate the presence of the follicle -stimulating, 
luteinising, thyreotropic and lactogenic hormones. 

The thyroid gland in the blue whale weighs about 
6-8 kgm. In a dry powder prepared from it was found 
an average iodine content of 2*03 per miile. The 
powder produces an increase of metabolism. 

The pancreas of the blue whale weighs about 
60-80 kgm. After being preserved in the frozen state 
for about five months, it will yield by extraction 
500 international units of insulin a kilogram. 

The in the blue whale weighs 4-5 kgm. The 
quantity of follicular fluid that can be drained from 
one ovary is about 500 c.c. It contains about 
2,000 mouse units of oestrogenous substances a litre. 

The corpus luteum graviditatis msyy, in the blue 
whale, weigh up to 4 kgm. After having been 
preserved in a frozen state for a year, it still contains 
considerable quantities of progestin, namely, at least 
60 rabbit units a kilogram.: 


Quantitative investigations have hitherto been 
carried out only with the pancreas and the ovary. 

A complete and detailed description of the experi- 
ments and their results will be published later. 

Alp P, Jacobsen. 

Physiological Institute, 

Boyal University, 

Oslo. Nov. 27. 

^ Alf P. Jacobsen, Tidsshrift for den norske Lmgeforeninff, Nr. 5 ; 


Swarming of OdontosyUis phosphoreaf Moore^ and of 
other Polychaeta near Nanaimo^ BX* 

In his very interesting article on the ‘Tossible 
Bearing of a Luminous Syllid on the question of the 
Landfall of Columbus” in Nattoe of October 5 (p, 559) 
L. R. Crawshay mentions the swarming of OdontosyUis 
phosphorea, Moore, in this neighbourhood. He refers 
to the observations made by Potts^ in 1911, from 
which it was inferred that there was a periodicity in 
the appearance of the swarming forms of the species 
in Departure Bay, and that this could be correlated 
with the phases of the moon. 

As a result of much more extended observations 
of the actual state of affairs in 1914, it was shown by 
Fraser 2 that there is no such periodicity, and that 
swarming forms of both sexes may be taken on any 
day over a period of between three and four months 
provided the water is still at sundown, at which time, 
exclusively, swarming occurs. In more recent years, 
I have had many opportunities of confirming Fraser’s 
observations, and swarming forms have been taken 
at dates both earlier and later in the year than 
recorded by him. It is interesting to find this differ- 
ence in the behaviour of 0 . phosphor ea from that of 
both 0. enopla, Verrili, as recorded by Galloway and 
Welch^ and of the Bahamian species, as now described 
by Crawshay. 

The swarming form of 0. phosphorea has not yet 
been taken at any point in this neighbourhood far 
distant from that at which it was observed by Potts 
and Fraser, but there is little doubt that this is due 
to the lack of sufficiently intensive search, since the 
area of distribution of the atokous form has now" 
been so extended as to indicate that it is quite 
general in the Strait of Georgia. The conditions in 
Departure Bay are, due to its sheltered situation and 
to the set of the currents into it from around the 
adjacent islands, particularly favourable to findmg 
epitokous polychaetes and, as Fraser points out, these 
factors are, no doubt, partly responsible for the 
concentrations of swarming 0* phosphorea which occur 
at the entrance to the bay. 

It would, perhaps, be of interest in this connexion 
to record other species the epitokous forms of which 
have been taken in Departure Bay in recent years. 
These include Autolytus prismaticus, Fabricius, Sylhs 
elongata, Johnson, Syllis armillaris, Muller, Syllis 
borealis, Malmgren, Autolytus magnus, Berkeley, 
Nereis virens, Sars, Platynereis Dumerilii (Aud. 
M-Edwards) var, Agassizi, PMeis, Nereis pelagica,lj.. 
Nereis vexillosa, Gmbe, Glycera nana, Johnson, 
Armandia brevis, Moore. All these have been taken 
at or near the Station float at various seasons and 
at various times of day and night. 

E. Bereeley. 

Marine Biological Station, 

Departure Bay, Nanaimo, B.C. 

1 Proc. Camfi. PM. Noc., 17, Pt. 2 ; 'mm. ^ 

Trans. lU)y. Soe. Canada, 19; 1935. 

^ Trans. Amer. Micr. Soe., 30; 1911. 
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Records of Fatalities from Falling Meteorites 

With reference to Mr. M. A. R. Khan’s letter in 
Xatuhe of October 12, p. 607, on the above subject, 
I would point out tiiat Col. G. H. Saxton’s letter^ 
regarding the Ncdagolla meteorite of January 23, 
1870, states that of the people in the village, who 
wore greatly alarmed, “some received violent shocks 
and a man near to whom it fell, was stunned . 
Apparently the man was not hit, but was stunned 
by the air pressure. 

In the original account® of the Mhow meteorite, 
also referred to by Mr. Khan, it is stated that the 
largest fragment weighed three pounds, and^fragments 
were picked up four or five miles apart ; “one broke 
a tree, and another wounded a man severely in the 
arm”. However, the authority for the stateinent is 
not given and in default of substantiation, it is best, 
like “The Writer of the Review”, to accept Prof. 
Heide’s statement. 

Mr. Khan should refer to my account® of the 
Xaoki meteoric showier of September 29, 1928, to 
which ills'* is supplementary. 

A. M. Heron. 

(Geological Survey of India, 

Calcutta. 

Nov. 4. 

^ Proc, Asiat, Soc. Beng,, pp. 64"65 ; 1869. 

J. 9, 172; 1828. 

Bee. Geol Svrv. Ind., 62, 444-451 ; 1930. 

*J. OBmania Univ. ColL, 2, 22-23; 1934. 


Absorption, Spectra of Tautomeric Selenazoles; ' 

The ultra-violet absorption curve of 1 -hydroxyl 
benzselenazole in methyl aicoiioi is almost ideiitica- 
with . that of l-koto-2 -methyl- 1 : 2-dilivdi‘obenz. 
selenazole, and quite distinct from that of the 
o-methyl ether. In aqueous sodium hydroxide 
■■ solution, the curve of the hydroxysolenazolo is shifted, 
to the left (deformation), and tliero is a decrease 
in maximum due to the firoduetion of the ion 


C.H<y 

0 


0 , 


on which tautomeric change depends., 

1-Thiolbenzseien azole also shows a striking similar- , 
ity to thiazole analogues in the iiltra-i'iolet region, 
the curve in methyl alcohol lieiiig closely similar to ■ 
that of l-thio-2 -methyl- 1 : 2-diliydrobenzselenazGle. 
The absorption curve for tlie tliiolseleiiazoie in 
aqueous sodium hydroxide belongs to the same 
family, but sliows a slight shift towards the region 
of shorter wave-length, ami an appi'eciabio drop at 
the first maxiramn on aet'ornit of the roniovai of 
mobile hydrogtm. 

. " " R. F. Hunter. 

Department of Chemistry, 

Muslim IJnhxn'sity, 

Aligarh, India. 


Points from Foregoing Letters 


Taking as variables the “preparedness for w^ar”, 
“defence coefficients”, “fatigue and expense co- 
efficients”, and “dissatisfaction with treaties”, Dr. 
L. F. Richardson expresses by means of differential 
equations the tendency towards war or peace. He 
deduces that the international system is unstable if 
the product of the two defence coefficients exceeds 
the product of the two fatigue coefficients and may 
drift either towards war or co-operation, according 
to the ^-alue of the different constants in the equations. 

The effect of gamuia-rays and of neutrons upon 
colloidal dispersions (gold and silver, arsenic and 
cadmium sulphides, vanadium pentoxide, ferric 
hydroxide) and upon chemical reactions (oxidation 
of potassium metabisulphite and decomposition of 
hydrogen peroxide) has been investigated by Prof. F. 
L. Hop wood and J. T. Phillips, with the view of 
obtaining a method for the detection of neutrons, not 
dependent on the formation of radioactive sub- 
tancos, whieli are variable with time. They have 
dtff eetod an effect upon the chemical reactions and also 
changers iii the stability of the colloidal dispersions. 

Ex|X)riments carried out below ground at a depth 
equivalent to 60 m. of water, by D. H. Follett and 
J, i). (_'rawshaw, show that cosmic rays which pene- 
trati* to this depth have, proportionately, the same 
abilit\' to ])roduco electron showers as those at the 
mrtli’s surface, thus indicating that they consist of 
positive or negative electrons. These findings are 
not in agreement with those of previous investigators, 
who liave reported rapid diminution of the ratio of 
the rate of shower production, or even complete 
absence of showers, at lesser depths. 

The radioactivation of silver by neutrons at 
different temperatures and after traversing different 


thicknesses of paraffin (with a cadmium sliieid inter- 
posed at various distances) has been investigated by 
Drs. ,P. Preiswerk and H. von Halbaii, Jim, They 
find, in accordance with Fermi’s theory, that for silver' 
nuclei the chance of capture varies im'ersely as the 
relative velocity of nucleus and noiitron, when 
account is taken of the velocity of tliermal neutrons ; 
this result does not hold for collisions of neutrons 
with the hydrogens of paraffin wax. Tlie authors 
further find, unlike Moon and Tilimaii, that cooling 
the paraffin wax to 90® K. increases by 10 per cent the' 
radioactivity induced in iodine. 

The catalytic dchydrogtnaliou of aic.ohols, paraffins 
and olefines at a hot ]ilatiuiun or luff- car])o,ii surface 
has been studied by O. Bi^eck ]>y means of a niuiecular 
beam technique. He finds that a monomolocular 
layer of w^ater is necessary in order to render the 
surface catalytieally active, and tliat for all cases 
except methane the primaiy reaction is a splitting 
into free radicles (methane splits to free methylene 
and molecular hydrogen). At lower temperatures an 

■ excess of water inliibits the reaction. Water is,, 
apparently, also necessary fo.r the ,re\nrse (hydro-., 
genation) reaction. 

.The presence of various hormones in the thyroid, 
and pituitary glands, ]3anereas, ovary and corpus' 

■ luteum of the blue whale has been ascertained by 
Dr. A. P. Jacobsen, 

In connexion wdth Crawshay’s recent suggestion, 
that a phosphorescent syllid may liav.e been re- 
sponsible for the light “iilm the flame of .a small 
candle” observed .by Columbus, after sunset . on. 
approaching the American , shores, E. Berkeley gives 
further ppticulars. of, the. swarming habits of 
Odontosyllis phospkorea at Departure Bay, B.C. 
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Research Items 


Gallo-Roman Official m Early Britain 

A BEOENT accession to tlie Britisli Museum 
(Bloomsbury) collections lias enriched the Museum 
with a closely dated inscription of an interesting 
historical figure, and made possible a restoration of 
one of the most important sepulchral monuments 
surviving from the Roman Province of Britain. For 
more than eighty years, the. Museum has possessed 
two stones from what must have been one of the most 
imposing sepulchral monuments of London, which 
had been dated tentatively as late first century or 
early second century of our era. One is a ‘bolster’ 
with imbricated leaves and. central binding ; the. 
other bears the bogiiining of an inscription and is 
2 ft. 6 in. in height and more than five feet long as 
found. Owing to the rarity of the name ‘Classicianus’ 
appearing in the mutilated inscription, some reserve 
was shown in attempting any solution of the problems 
of meaning and purpose. These stones had been 
found in 1852 built into one of the semi-circular 
bastions added in later Roman times to the walls of 
the city of London. They were found in Trinity 
Square, Minories, A small portion of the bastion 
survived until June 1935, wLeii it wnrs brought to 
light by the enlargement of the Minories Sub -station. 
An inscribed stone was then discovered upside down 
in the lowest course of masonry. This has now been 
presented to the Museum and identified as part of the 
Ciassicianus monument. In a description by Mr. 
C. F. C. Hawkes {Brit. Mus. Quarterly, 10, 2) it is 
pointed out that the stone had already been re-used 
before it was built into the bastion. It is suggested 
that the mortuary inscription, so far as now restored, 
points to this Ciassicianus being identical with the 
official of that name mentioned by Tacitus as taking 
over the procuratorship of Britain on the death of 
Catus Decianus in a.d. 61, the year of Boiidicca’s 
rebellion, and that his names indicate that he was 
probably a native of Gallia Comata — an interesting 
example of the tendency noted by Tacitus for natives 
of Gaul to occupy office even at this early date. 

African Bark Canoes 

Mr. James Hornell describes and figures in Man 
of December a bark canoe which he saw on the 
shore in the native quarter of Mozambicpie in 1926, 
comparing it with a similar canoe recently described 
from tile Piingwe River in Northern Rhodesia. The 
Mozambique example I’epresents a great advance upon 
the Pungwe design. Instead of being made from a 
continuous length of bark stripped from one tree and 
sewn into shape without any internal framework, its 
construction was rather on the model of a sea-going 
Irish curragh, except that it was sharp at both ends, 
whale-boat fashion. The bottom was rounded and 
the sides had a distinct tumble -home form. The 
framework consisted of a large number of closely set 
transverse frames made of bamboo poles, bent into 
a wide U-shape. They were held in position and 
stiffened by two pairs of stout bamboo poles running 
longitudinally on the floor, each pair lashed about 
nine inches on either side of the median line ; while 
another pair on each side formed a rude, but efficient, 
gunwale. A single lighter bamboo was made fast to 


the ribs on each side, four or five inches below the 
gunwale. Five stout plank thwarts strengthened the 
framework transversely. Their ends were inserted 
beneath and hidden by the giniwale bamboos, to 
which they were fastened by stout cord passed throiigh 
two holes made in each thwart end. A median hole 
in the midships thwart, and a hole in a short wooden 
bar on the floor below, showed that the canoe could 
be used for sail. The bark skin was sewn together in 
long thick sheets by palm -fibre cord. Where the 
bark sheets met at each end, they were sewn together 
at a considerable distance from the edges, the free 
ends acting as a fender and protecting the sewing. 
The sides were made of several lengths of bark, with 
an overlap. The bark skin was sewn to the gunwale 
by double stitches af short intervals with a single 
connecting cord running along the outside. The canoe 
was about fourteen feet in length with an extreme 
beam of four feet. 

An Interesting Habitat for Copepods 

In a paper entitled “A New and Important Copepod 
Habitat” {Smithsoniaii Misc. OolL, 94, No. 7, 1935), 
C. B. Wilson discusses the occurrence of copepods in 
the spaces between the sand grarins of beaches, which 
he terms “terraqueous”, and compares them with 
free -swimming, commensal and parasitic copepods. 
Such copepods, he states, are widely distributed in 
quartz sand, but are seldom foimd in coral sand and 
never in ‘sand’ composed of shell fragments, in which 
the interstices may be greatly reduced or absent. 
They occur, however, in mud, where the surface 
layers are more or less flocculent. They show’ a wide 
distribution within any given area of sand, occurring 
fi^om high to low water and even below’ low water. 
Individual species usually show a restricted distri- 
bution within a given area, and species change not 
only from one bay or sand -bank to the next, but also 
with change in level from high-water downv7ards. 
Owing to the nature of the habitat, copepods in- 
habiting such a region are of minute size, seldom 
attaining a length greater than 0-5 mm. (in sand), 
and are usually many times longer than broad, the 
elongate shape being a necessary modification due to 
the habitat. This elongation is accompanied by 
increased flexibility, essential for movement in such 
surroundings. There is a large development of 
sensory setae on the antennules. At the same time, 
as Remane has pointed out (TFi^ss. Meeresuntersuch., 
Kiel, 21, Pt. 2, 1933), there may be a reduction in the 
development of the eyes, analogous to that of the 
faima of caves. These features may both b© correlated 
with the habitat. It is interesting to note that 
members of the three chief groups of copepods are 
represented in this fauna, even Calanoids, though the 
majority appear to belong to the Harpacticoida, and 
all show the same type of modification in body 
structure. Owing to its inaccessibility by ordinary 
dredging methods, this fauna has remained undis- 
covered until the last few years, during which a largo 
number of new genera and species of copepods and 
other animals has been described by W. Kli© (.Z'ooL 
Jahrh. Syst., 51, 1929), C. B. Wilson {U.S. Nat. Mus. 
Bull., IBS, 1932) and others. 
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Structure of Ctemplam 

Db. Takf Komai (Mem. OolL Sck, Kyoto Imp, 
Univ„ B, e, No. 4, Art. 6 ; 1934) describes a specimen 
of Ctenoplana fottnd “with a second individual 
attached to drift seaweed near the Misaki Marine 
Biological Station. This peculiar creeping ctenophore 
is very rare and extremely interesting. It is closely 
related to Gmloplana^ sharing with it the creeping 
sole, pigment, branching canals, compact testes, 
spermiducts, processes of polar plates and the 
absence of pharyngeal canals. It differs, however, 
in being much smaller, the ribs persisting, the 
musculature far less developed and the finger-like 
processes of the polar plates better differentiated 
than in Gmloplana, These differences are apparently 
correlated with the swimming and creeping habit, 
whilst Gceloplana is limited to creeping life in the 
adult stage. There is a close resemblance between 
Ctenoplana and the iarvse of Gceloplana which has 
been already pointed out by Dawydoff. There are, 
however, differences in the gastro -vascular system, 
which is far better differentiated in Ctenoplana., and 
in tho disposition of the tentacular apparatus- 
vertical ill Gceloplana larvfe and horizontal in 
Gieyioplana. 

Cultivation of the Walnut 

. Dr. Joyce B. Hamokd, of the East Mailing Re- 
search Station, contributes a paper on “Recent 
Developments in Walnut Growing in England” to 
the Journal of the Royal Horticultural Society for 
November. This account brings together the results 
of many original investigations. It may be ciahned 
that the present satisfactory state of walnut culture in 
Great Britain is largely due to the efforts of research 
workers whose interest was primarily academic. 
Ten years ago, the walnuts of this country were poor 
in taste, unpleasing in colour, often covered by a 
gaping shell, and altogether unattractive. Then Mr. 
Ho'ward Spence determined to improve the nut. His 
own work and wider stimulation laid the foundations 
for the investigation of methods of propagation by 
Mr. A. W. Witt, the study of graft diseases and 
methods of storage of nuts by Miss Hamond, and the 
control of bacterial blight by Dr. H. Wormald. These 
aspects are described with detail in the paper under 
review* Four nursery firms have now taken over the 
stock of improved trees raised by the East Mailing 
Research Station. These are grafted upon standard- 
ised rootstocks, produce well-flavoured fruit of good 
taste, and are phenologicaliy adapted to the English 
climate. Grafting of walnut trees is discussed, and 
bush specimens of this crop may be obtained by 
merely removing the tips of any shoots which tend 
to increase in length too vigorously. Miss Hamond 
shows how the nuts may be bleached and stored in 
coco -nut fibre mixed with salt. The would-be grower 
is provided with full information for production of 
nuts of the highest quality, and the account should 
go far to popularise the improved walnut as a crop, 
and extend its cultivation. 

Stripe Disease of ■ Daffodils 

A niSEASE of daffodils where the leaves become 
mottled with yellow patches has attained rather 
serious proportions of late years. Various causes, 
ranging from ‘inherent weakness’ to the effects of 
soil and climate, have been propounded in the past, 
but it is now realised that a virus is responsible for the 
malady* Mr. N. H. Gould (J. Roy. Hort. Soo.yl^ov.) 


describes a niimbor of oxporlinciits upon the incidence, 
transmission and control of the disease. The Poetaz I 
and Tazetta sections of the Niircisste aro c^umpletely ’ 
free from stripe or inottliiig. but tho other groups, 
can be kept freo from the tronblo only by tho’ strict 
removal of infected plants. Treatment with hot water 
for three hours- —tho normal precaution against eel- 
worm-— has no eff'ct, cuther in transmitting or in- 
activating tho causal agimt, Tlio virus is quite un- 
affected by treatment witli foiirtcion disinfectants.' 
mentioned*!!! thu paper, and has not boon transmitted 
from dis 0 ,ased to healthy plants by grafting or by ■ 
needle inoculations. 

Sooty Mould Fungi 

Miss 'Lilian Fbasee, Liixiiean Macleay fellow of ; 
the Linnean Society of New South Wales, is making a. ■ 
detailed study of the peculiar aggregations of fungi: 
Imown as. sooty moulds. These usually consist of a 
mem,ber of the Capnodiacoie, a species of At ichiaj andv 
a third organism belonging to Fungi Imperfocti. 
Three new papers have been contributed to the- 
Proceedings of the Linnean Society of Xew South 
Wales (60) during tiie present year, and represent 
the third, fourth and fiftii of tho whole series. Part 3 
(pp. 97-118, May ll)3o) describes ‘‘Tho Life li’isto,ries ; 
and Systematic Positions of xiiihalodmm md, 
Gapnodmm, togotlior witli Descriptions of New 
Species”, Life-histories of foui* fungi aro considered 
in detail, and throe which are, dese-i-ibod ibr the first 
time are Capnodiuni salicmnnu Mont., var. miisept- 
atiim, Aithalodernia ferniglnea and A. inridts. Much 
teclin.ieal discussion of tho systematic position of 
these fungi is included, and it is hold that tho Oapno- 
diacese, as repi'esentad by Capnodiuni and Aithalo^ 
derma, should be included in the Dotliideaies, “Species 
of the Eucapnodie^B” is the title of the fourth part 
(pp. 159-178, Sept. 1035), wh,{eh adds six new species, 
and varieties. Amended descriptions of the in- 
completely known species Capnodium Walteri, C. 
fuUginodes, O. anonce and 0, miicronatum are given, 
and Scorias pMUppinensis is now recorded from 
Australia for the first time* Part 5 (pp. .280-290, 
Sept. 1935) is entitled “Species of the G.hato- 
thyriacese”, and therein eight new species of this 
subsection of tlie Capnocliace^B are described in detail. 
The taxonomic conclusions of all three papers are 
based upon adequate culture experimonts, and the , 
series' should go far towards an oluciclation of the; 
complexities of the commonly occurring sooty moulds. 

New Current-Meastiring Apparatus 

For the last ten years or more, there have, been ' 
in existence various types of continuous current 
meters for the direct measurement and automatic 
recording of the speed and direction of water flow 
past lightships and other moored vessels. Such 
meters are mainly fine-precision iiistnimonts, and 
therefore quite unsuitable for use in exposed positions ' 
during periods of severe storm. This has been a. , 
very serious drawback,, for data relating to bad' 
weather conditions are highly important from the 
biological point of view. In .order that such data 
'may in' future become available for fishery research 
workers and others, Dr. J* N, . Carruthers, ' of the 
Fisheries Laboratory, Lowestoft, has recently, devised 
a simple, cheap .and very, sturdy current-measuring 
fo which he has given the name ‘Vortical 
LogV(J’. Con. Internat. Bxplor. Mer, 10, , No, 2, 151- 
168 (1935)). The instrument, it is claimed, will 
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■work continuously in very exacting conditions indeed. 
It is, however, not automatic in point of direction . 
recording, but requires lieetmg attention — often not 
more than a giance—every now and again. As 
experience in its use is acquired, it often becomes 
possible to leave the apparatus unread for several 
hours on end ; at other times it will call for brief 
inspection every quarter-hour or so. It can be 
worked equally well from both wooden and steel ships 
and at all depths. The makers, Messrs. Elliott and 
-Garrood, of Beccles, Suffolk, .estimate that, after the 
first few instruments have been supplied, they will 
be able to make further dogs’ of this t;^?pe at a 
cost of about £12 each. We hope that this new 
current meter will fully justify the high hopes of its 
inventor. 

Noise Limitation in Valve Amplifiers 

It is now well recognised that the chief factor 
.which limits the amplification obtainable by means 
of therm.ioiiic valves is the electrical noise generated 
within the. amplifier itself. It is not practicable to 
amplify anj?- electrical signal unless the input voltage 
of this signal is greater than the electrical noise 
voltage developed in the early stages of the amplifier. 
The fundamental limiting sources of this noise are 
two, namely, thermal agitation of electricity in the 
input circui.ts and the' voltage fluctuations within the 
valves themselves.. The first of these, thermal agita- 
tion, is now fairly well understood and is actually 
used as a Ksource of calibrating voltage in certain types 
of receiving .and fiedd measuring equipment. ■ The 
second noise arises from the fmt that the space 
current in a valve is not smooth, but is subject to 
rapid and irregular fluctuations in magnitude. This 
matter is discussed in an article by G. L. Pearson, 
entitled “Quiet iimplifier Tubes” published in the 
October issue of the Bell Laboratories Record, The 
output noise of a valve amplifier due to the inter- 
mittent nature of the electron current has been 
measured for a variety of valves and over a wide 
range of frequencies. In order to reduce the noise 
to a minimum imder conditions of high signal 
amplification, it was found that, in general, the valve 
cathode must b© operated at as high a temperature 
as possible, without impairing the life of the valve. 
Also the negative bias of the control grid must be 
reduced to as near zero as possible without causing 
excessive grid current, the anode and screen 

_ voltages must be reduced .belo'w the values normally 
recommended. Expross.ing this electrical noise 
as an equivalent input voltage, the value was 
found to vary between limits of about 0*7 and 
1*5 microvolts for a selection of fifteen American 
vah^'es. In general, the triodes gave a lower 
value than the multi-grid valves. At low audio 
frequencies, this noise is inversely proportional to 
the frequency, but it .remains approximately con- 
stant for frequencies above one or two thousand 
cycles per second. 

Toxicity of Cod Liver Oil 

Th 3E use of synthetic diets composed of the indi- 
vidual nutrient constituents in purified form has 
contributed largely to our modern knowledge of 
nutrition. Purified diets for Herbivora present special 
problems in that: these animals normally consume 
■ rations, containing large amounts of cellulose, and 
studies have been conducted on this subject by L. L. 
Madsen, C. M. McGay, and L. A. Maynard (Cornell 


University Agricultural Experiment Station, Memoir 
178, 1936). After trials, a regenerated cellulose known 
as washed ‘Sylphrap’ was adopted as the ceilulose 
constituent, and the diet devised wEicli proved 
successful in maintaining an adult goat over an 
extended period consisted, in percentages, of cellulose 
30, corn starch 30, casein 15, sucrose 10, yeast 7, 
salt mixture 5 and lard 3, with the addition of about 
1-6 per cent of cod liver oil. Sheep thus reared from 
weaning were successfully maintained for 480 days, 
similarly goats though not quite so satisfactorily, 
and less success was achieved with guinea pigs and 
rabbits. In the last-named, and to some extent with 
goats, eventual failure was due to the development 
of paralysis dependent upon muscular degeneration. 
It was demonstrated that the cod liver oil was the 
essential agent causing this lesion, which ensued 
unless the cod liver oil ration was kept below 0*1 gm. 
per kilo of live weight. As the authors are careful to 
state, the results, while furnishing no evidence applic- 
able to the human species, should serve to direct 
further attention to the reports of Agduhr and others 
describing similar lesions in infants as being caused 
by cod liver oil. 

New British Standard Glue Tests 

The British Standards Institution has just issued 
a series of British standard methods for the testing 
of bone, skin and fish glues. The tests laid down 
include methods for the determination of moisture 
content, jelly strength, viscosity, melting point, foam, 
water absorption, keeping quality, joint strength in 
shear, reaction, grease, ash, sulphur dioxide and 
chlorides. The relative importance of the tests de- 
scribed must necessarily depend largely on the pur- 
poses for which the glue is intended. The joinery 
trade is particularly interested in strength and 
spread, the gummed paper manufacturer in tackiness 
and foam, etc. It will be seen therefore that it is 
not necessary for any on© particular trad© to utilise 
all the tests laid down. Apart from the industry 
itself, these methods of test should prove par- 
ticularly interesting to all those concerned with the 
examination of glues, both in the laboratory and 
in the workshop. Copies of this British standard 
(B.S. No. 647-1935) may be obtained from the 
Publications Department, British Standards Institu- 
tion, 28 Victoria Street, London, S.W.l, price 35. 8d., 
including postage. 

Maximum Error of Observations 

The statistical properties of the mean of a set of 
N observations are well known. E. J. Gumbei (Ami, 
VInstitut Henri Poimari^ 5, 115 ; 1935) discusses the 
properties of the greatest and least observations of 
a set, a problem of importance when it is desired to 
estimate the maximum error of observations. If the 
distribution of the original observations is normal, 
or, more generally, what is called of exponential 
type, the distribution of the extreme values is 
doubly exponential. Similar conclusions hold for 
the second greatest and second least, and so on. 
The work is related to that of Prof, E. A. Fisher, 
but treated from a different point of view. M. 
Gumbei remarks that the theory has been applied 
to the determination of the greatest deviation of 
artillery fire, the intervals between radioactive 
©missions, the extreme duration of human life and 
the intelligenc© of a racial minority in a certain 
country of central Europe* 
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Mechanism of Salt Absorption by Plant Cells 


By Dr. W. J. V. Osterhout, Rockefeller Institute 
for Medical Research, New York 

T O solvo the problem of the mechanism of the 
absorption of electrolytes by the plant cell, we 
need accurate knowledge of what goes on inside the 
cell. This cannot be obtained with cells of ordinary 
size. We have therefore studied very large multi- 
nucleate plant cells, especially those of Valonia^. 
Since this work has called forth comments^, due to 
misunderstanding, a brief statement of facts is sub- 
mitted, although this statement is naturally far from 
being complete. 

(1) Injury, A great advantage of Valonki is the 
ease with which injury can be detected. In our 
laboratory especial care has always been used to 
avoid working on injured cells. Dr. Steward con- 
cludes that our experiments with ammonium chloride 
were made with injured cells. Working at the high 
temperatures of Tortugas in the summer, he found 
that Valoniaw^xB easily injured by ammonium chloride. 

This may happen also in Bermuda in summer, but 
in winter cells are obtainable which benefit by con- 
centrations of ammonium chloride up to 0*005 M. 
They behave as plants usually do when given an 
optimum amount of nitrogen. In such experiments 
certain precautions are necessary, as we have gradually 
learned during several years of work. The proper 
handling of these cells requires considerable ex- 
perience. When the internal concentration of NH 4 h 
approaches 0-3M injury may result. This was not 
the case here. 

The following evidences of injury are cited by Dr. 
Steward : 

{a) Sodium entered more rapidly than in the 
controls. This is not significant in view of the fact 
that in other experiments the rate of entrance in the 
controls was very variable and was sometimes greater 
than in this case. 

(6) Potassium went out ‘with the gradient’. It 
may be misleading to speak of the passage of a cation 
‘with’ or ‘against’ a gradient without considering the 
accompanying anion and the product of the ions, 
which is proportional to the chemical potential. To 
call this injury is to misunderstand the situation. 
For injury always causes an escape of potassium 
chloride which, though much more concentrated 
inside the cell than outside, is normally retained 
because the protoplasm is only slightly pel*meable to 
it. Injury quickly increases the permeability, and in 
consequence potassium chloride comes out and 
growth ceases. , ■ 

Our experiments present a picture in no way 
resembling this. No chloride escaped. On the con- 
traiy, it continued to enter as usual ‘against a 
gradient’, a conclusive proof that the cell was not 
injured. (During this period the gain in moles of 
chloride was 14*1 per cent ; the loss of potassium 
was about 15*8 per cent. Presumably potassium 
went out as potassium hydroxide, to which the proto- 
plasm is normally very permeable.) At the same time 
ammonium entered (‘against a gradient’) and 
became more tliaji a hundred times as concentrated 
inside as outside. This could not happen if the cell 
were injured. 


Moreover, the colls were Ijeiier tiiau tin*, controls ■> 
in growth, in photosynthesis (uiipiihH-^hed work) and :• 
in general apptnranee. They lived iu«!rdiiiit.ely. In | 
experiments lasting a month a h*\v edls dk«J, hut the I 
death, rate wns 11 u higher than in I lHm*oiit.roIs. The ; 
expression '■‘correeted volume'' applieai to tliese cells ! 
has nothing to lio with thi^ death of ludls. (All 
volumes were multiplied hy tho factor.) I 

(c) A misunderstanding must be responsible for '■ 
the following statiauont. ‘*Considt arable prominence 
has. been given to the fact that an tevtianal pH of ., I 
5*5 wdricli caiis(‘.s irrcx'ersible injury and deatli also ; 
produces loss of poiassiuiii ions ” Jn our work the 
lowest external j>H wms h*'^. ar whiefi tiau'e was no 
sign of injury. Accorditig to Steward, 7 is optimal 
for absorption. 

(2) Jlr/f/Zcdesv/?. 1 >r. Steward eoneludes that the 
study of Fa/muh must he misleadiiig because its 
metabolism is less than that of slorage. tissues (for'' 
example, potato) the idienijeal activity of w’hich has 
bean abnormally mised by beina cut into thin slices 
and placed in weil-aorated sulutiuus. (butting in- 
ereasas ahnormally the- output of c'arbiai dioxide.) 

This invoh'<‘s the relatiofi (d‘ tnetulHdism to the 
absorption of oiwtrolytes. In Vfitnu'tu the- produc- 
tion of carbon dioxule- (ami of lUlier organic acids) 
keeps the cliemieai potent ia! oi' potassium hyiiroxide 
less inside than outside : lieiu'-o potassimn hydroxide 
continues to enter, d’he metaholisni of Fu/on/a is 
ample for Hu’s purpose. The pli of the, sap is about 
5*8 as compared with 8*d to af the ss^a-waitor. In 
a cell 1 cm. in diameter the. \'oIum<3 of the protoplasm 
is less than ono per cent of the total. Hence a correct 
estimato of metabolism, based on the amount of 
protoplasm, wall bo more than a lumdrod times as 
great as one based on tlie \'oliime of the coll. In the 
laboratory the growdh in volumt* under favourable 
conditions is 0*5-2 per cent per day. 

Other aspects of mthahulism may \)o important: 
if so, it should event ludiy he ])nssil)ie to demonstrate 
their roles as clearly as iliat of <'a!*bon dioxide in 
Valonia (an<l in models). 

(3) Theoreflrtd, (a) Whfui \ve ine.rease the ex- 
ternal pH, potassium goes hi more ra]>idly. Its 
entrance decreases the activity of wader inside and 
raises the osmotic prt'ssuro, -so i luit water enters tnore 
rapidly: in conse<[ut*nce. tlrs iulta'ual c on eon tra-tion 
of potassium remains a|ipr{»ximated y (*onstant. Hence 
the only w’-ay to find out how hist ]Hjtassi?na <ntors is 
to measure the increase of molc's of potassium in the 
cell. 

(6) If potassium enters chiofly as potassium hy- 
droxide, its rate of entrance will with 

increasing pH until secondary changts lie-gin to 
interfere. Such secondary changes becomo striking 
at high pH values and undoubtedly begin much 
lower. It is therefore impossible on theoretical 
grounds to predict the optimum /)H. If it should 
turn' out to be 7 in any given case, it would not, 
invalidate the hypothesis. 

: (c) Since Valonia is able to aceumulato electro- 
lytes without the complications of storage tissues 
■—for example, the prosonco of intercellular spaces 
and of injured or altered cells in the sliced tissues, 
the fact that the cells arc placed under abnormal 
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conditions, and the impossibility, of obtaining the 
cell sap without contamination and chemical change— 
"vre must perforce congratulate ourselves on finding 
such a satisfactory organism for study. 

Certain principles which appear to govern accumu- 
lation ill Valonia ar.‘e so simple that they liave been 
embodied in models in wdiicli potassium chloride 
enters until its chemical potential , inside becomes . 
several times as great as outside. (This depends on 
the bubbling of carbon dio,xide through the artificial ' 
sap to imitate its production by the living cell.) 
Such increase in chemical potential involves an 
expenditure of energy, which' comes from chemical 
reactions (as it does in the cell). 

Some of these principles play an important role in 
other organisms. Future research must reveal the 
extent of their application. 

^ Osterhoiit, W. J. V,, Ergebnisse der Physiol^ 35, 9(57 ; 1935 . 

Steward, F. C„ N’ature, 135, 553 ; 1935. 


By Dr* F* C* Steward, Bitkbeck College, University 
o£ London 

0.]srLY minor comments are necessary to, the reply 
of Dr. Osterhout, which is devoted mainly to the 
(|uestion of injury to F. 'macrophysa by ammonium 
chloride. 

Even if the ammonia experiments are free from 
the suspicion of injury, the ihct still remains that the 
subsequent movements of potassnmh and sodhmi 
neither necessitate a distinction between ions and 
molecules nor are they in the direction usually 
associated witli accumulation. 

In order to evade the unfortunate implications of 
the results with respect to sodium. Dr. Osterhout 
implies that a difference between the ‘control’ and 
‘ammonia’ groups wliich, on the data given, is clearly 
significant, is after all not real. This difference, 
whether due to injury or not, is certain!}?- in a direc- 
tion not in accord with the theory and cannot be 
dismissed, because of the behaviour of cells (unpub- 
lished) w^hich were not strict controls for this experi- 
ment^. 

Since injury “in the summer time”, even at 
Bermuda, to V, macrophysa by ammonium chloride 
is now aclaiowledged, readers will scrutinise even 
more carefully any crucial experiments which involve 
this salt, and, no doubt, demand more iirecise 


designation than the vague terms ‘sunimer’ and 
‘winter’, of the seasonal variations which can be 
tolerated and the limits of internal concentration 
which differentiate an ‘injurious’ from a ‘beneficial’ 
effect (it is stated^ that injury occurs in the Bermuda 
material at a concentration “less than 0*3M”.) 

However, the major problem is not the applicability 
of the theory to the absorption of ammonia, or even 
its^ ability to explain the secondary effects which 
this substance produces on the distribution of 
potassiiim and sodium, but rather its generalisation 
to embrace the initial accumulation of all electro - 
lytes, even the alkali halides. 

To the discussion of the effects of external reaction, 
in so far as they test the theory. Dr. Osterhout con- 
tributes two observations although he does not 
answer the more searching criticisms. One denies 
that the theory derived any of its support from its un- 
doubted ability to explain qualitatively the behaviour 
of cells in a medium equally acid as the sap, and the 
second insists that vague, unspecified “secondary” 
effects obscure the direct effects of external hydroxyl 
ion concentration which the theory demands. A 
theory which, already heavily weighted with hypo- 
thesis, fails to satisfy a direct test and can only be 
retained by resort to such vague assumptions would 
be better abandoned. 

Clearly, one cannot conclude from the work on 
Valoma that the simple mechanism suggested will 
explain adequately the general facts of salt ac- 
cumulation by eells^. Dr. Osterhout may dismiss 
the metabolic processes which accompany rapid 
salt accumulation in storage tissue by regarding 
them as abnormal chemical activity ; but if so, he 
must also be prepared to eliminate as “abnormal” 
some of the most fundamental attributes of actively 
growing cells which, in roots and developing leaves 
(aquatic and otherwise), are now known to be as 
intimately concerned with salt accumulation as in 
the cut storage tissues. The theory of “thermo- 
dynamic potentials of free base” and its subsidiary 
In^potheses is completely inadequate as an explana- 
tion of the behaviour of any or all of these systems. 

If this discussion emphasises that the problem is 
still an open one, it may not have been in vain. 

^ A. G. Jacques and W. J. V. Osterhout, J. Gen, Phys., 14, 309 ; 1930. 

2 W. C. Cooper and "W. J. V. Osterhout, J. Gen. Phys., 14, 124: 
1,930. 

® F. C. Steward, Ann, Rev. Biochem., 4, 527 ; 1935. 


Progress of Building Research* 


T he work of the Building Research Board em- 
braces the products of such a wide range of 
industries and touches so closely upon the lives of 
the people that any description of its wnrk is not 
only of scientific value but is also of importance to 
the industries directly and indirectly concerned, 
while at the same time the record is a serious con- 
tribution to the material side of social improvement. 
In , this last comiexion, it is interesting to note in the 
annual report for 1934, recently issued, that the 
Board’s resources for research and inquiry have been 

^Department of Scientific and Industrial Besearcii. Report of the 
Building Research Board, with the Report of the Director of Building 
Research, for the Year 1934. Pp. x-M74-{~14 plates. (London : H.M- 
Stationery Office, 1935.) Sa. net. 


placed at the disposal of a departmental committee 
appointed by the Ministry of Health to report on 
materials and methods of construction suitable for 
working-class flats. 

In the search for fire-proof materials, officers of 
the Building Research Station have worked in close 
co-operation with the Fire Offices Committee in. the 
design of the laboratory for fir© resistance tests at 
Elstree (Natxjbb, Dee. 21, p. 996). The need for data 
on the transmission of sound through the fabric of a 
building has led to the provision at the Research 
Station, in conjunction with the National Physical 
Laboratory, of facilities for full-scai© tests on floors 
and to the setting up of a special Sub -Committee on 
Sound Transmission. The problem of impact noises 
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—the cause of considerable anxiety* in certain types 
of eonstmction- — is also iiiider examination. - ; 

On the subject of damage to buildings by vibration 
from trafllc, machinery, pile-driving and other 
sources j the investigations, started some years ago 
and discontinued, are now being resumed, and a pre- 
liminary programme of research has been outlined. 
Vidiile it would appear from the report that vibration 
stresses are, in general, below the estimated fatigue 
strength of brickwork and concrete even after allow- 
ing for considerable stress amplification due ^ to 
resonance, they are, however, above the compressive 
fatigue strength of lime mortar, which is therefore 
liable to gradual disintegration. For the more 
thorough investigation of this most complex question, 
special vibrators are being designed for use both on 
the structures and on the ground, and dynamic exten- 
someters are to be used in the measurement of strains. 

The determination of Young’s modulus for various 
building materials, including stone, brick, concrete 
tiles and asbestos sheeting, has been effected by 
measuring the frequency of vibration of a specimen 
in a special apparatus which is described. The error 
in the observed value of the frequency can be limited 
to dbO'fi pes* cent, and the modulus is derived from 
the formula 

Wind-pressure measurements made on the Severn 
Bridge during a gale in January are discussed, and 
further tests on the shielding effect of one building 
on another have yielded certain general conclusions. 
To carry this investigation further, a model of a 
portion of London is being made for tests in a wind 
tunnel. ■ ■ , 

The general research work of the Station has in- 
cluded the important problem of the weathering 
qualities of natural building stones, and the report 
claims that by applying simple tests the value of 
Portland stone samples can now be determined with 
confidence. Certain common terms in specifications 
are held to be needlessly restrictive of choice and 


tend to exclude material of the host weathering 
quality. The iiiftu’matioii av'ailablo points to the 
prime importance of careM sidoction of tho stone, 
and suggests considerable doubt as to tho value of 
preservatives. Tho effects of atiuosplieric pollution 
and of various physical factors iiilliioiicniig weathering 
are also diseiissod, an«l a lentithy iiivostigaiiun on the 
relation of micro -organ isiiis to tlecay of stone is 
stated. to have shown that these arc not directly 
responsible in any eoiisidorablo degrtx^ for tho pro- 
cesses of decay — nor. as yet, they boon foimdto 

exert any indirect inliuencc*. Many other building 
materials have been umlor rtniew, ami the notes on 
these give valuable information as to their properties, 

. It is, however, with structures and tho strength of 
materials . that the major part of tho report deals, , 
and in this section thi3 results of the investigations 
are set out in detail. Concrete beams, piles and ro^ad:' 
slabs have been tho subjects of large-scale experi-' 
ments, and 'in the ease of beams comparative tests' 
were made for the ^linistry of Transport to ascertain 
the behaviour unch^r load of ordinary roinforeed 
concrete, of Ritchie type and of modified .Ritchb, 
type continuous girders. Idiotographs, diagrams and 
tables give a clear picture of the results obtained, and 
these show that the ultimate loads enrriod by the 
Ritchie and modified Kitc‘.hi(> beams nvo about Id per 
cent higher than those carried l)y the or<liiiary type. 
If, however, tho point of fuiluro bo taken as that at 
which the rate of increase of direction with load 
begins to become excessive, tho conc.lusion is' that' 
there is little to ehotwo htdween tho tliroo types, 
which each carry, at tl'iis point, about throo times 
the working load. 

From these brief notes of tho subject mattnr of the 
report, it wuli be, gatheretl tliat this is a volumo which 
should receive close attontioii from those who are 
engaged in research in tliis or cognate fields, or 
associated professionally or industrially witli modern 
problems of building. J. A. C, 


Increasing Aridity in West Africa 


B efore Section E (Geography) of the British 
Association meeting at Norwich, Prof. E. P. 
Stebbing returned to the subject of “The Encroaching 
Sahara”, on which he read a very important paper to 
the Royal Geographical Society 'in March of this year 
(see Qeog, «/., 85, 506, June 1935). Leaving on one 
side the difficult and still disputed question of secular 
desiccation, it is clear that the activities of man have 
resulted in assisting the spread of desert and semi- 
desert conditions— “the eastern Sahara Desert is 
advancing south and threatening the future pros- 
perity of considerable stretches of West Africa”. 

As a forester, Prof. Stebbing naturally attributes 
this to the removal of forest, but it wouid be nearer 
the truth to say’* that the removal of any natural 
vegetation cover, whether by man-made fire and the 
plough or through grazing by man’s domestic animals, 
conduces to soil erosion and so to deterioration and 
apparent desiccation. This has happened in the 
middle western States of America through the 
plonghmg of prairie grassland, and is now being 
actively combatted ; it is happening in West Africa 
through the shifting cultivation and increasing herds 


of a semi-civilised popu!ati,o.ii, ^:iud is not yofc being 

arrested. 

Prof. Ste'bb.ing’s suggestion for /Ifriea is to 

preserve aga.inst hiiinan oi‘,eu|'Kit-io!i and grazing two 
continuous east to west belts of fortisi-— one, with 
a minimum width of 7|- mik.w, of liry forest in the 
latitude of Lake Chad ; the otlnu’ a l>eltr 3t)-“50 miles 
wide in the nioister sawmiiah forests fait her south. 
It is not a question of planting fmust bolts as has 
been, suggested for the United States, but. is one of 
preserving strips of the natural \’'egetat.ion. 

Such a suggestion seems simyde, but it is directly 
opposed to British Government policy in W'est Africa. 
The laudable aim of the British lias bei.ii to interfere 
as little as possible with the habits of the people, 
and so shifting cultivation and indiseriininate grazing 
'are permissible. Indeed, iiiidor the peaceful conditioas 
of the British regime the peopile, tlioir hertls and flocks 
have .all multi|)iied, and tho evil lias been intensified 
at an.,.ever-inereasing pace. It is essential that the stat6 
.of affairs .should . be widefiy* known amongst thos® 
concerned with education in West Africa— part of the 
remedy lies in their hands. L. D. S. 
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Recent Aeronautical Research 

T he aimiial report for 1934-35 of the Aeronautical 
Research Committee* summarises the progress 
made in the investigation of scientific questions and the 
dissemiaation of the knowledge made available 
during that period. The report takes the usual form’ 
of a general survey of the whole field wdth fourteen 
detailed supplements , upon various divisions. 

: The outstanding technical achievement of the- 
year, is considered to be the designing of the JD H 
Comet, which flew and won the race from Mildenhall 
to Melbourne, a distance of 11,300 miles, in less than 
Three days. This performance was not due to any 
particular discovery made during that year, but 
simply to having put into practice principles that 
scientific research has gradually established over a 
period of many 3 ^ears, Among these are the necessity 
for clean design, avoidance of mutual interference of 
parts, use of variable pitched airscrews and retract- 
able undercarriages, the application of reduced speed 
landing devices, engine -cooling with minimum drag, 
etc. 

The report visualises further possible increases in 
aircraft performance due to the steadily maintained 
improvement in aero -engines, progress in engine 
cooling, fuller appreciation of the aerodynamic 
causes and effects of skin friction and the develop- 
ment of lighter methods of construction. When this 
increased efficiency is directed towards higher speeds, 
the possibilities of flutter of certain parts developing 
is increased, and it is suggested that a criterion for 
stiffness to limit this must rani? of equal importance 
with that for structural strength. Also, high speeds 
necessitate the use of speed-reducing devices, such as 
flaps and slots, for landing, and while these are 
successfuliy used in an empirical manner, a more 
detailed knowledge of the flow of air over wings at 
slow speeds is needed before their behaviour can be 
understood and forecast. 

Investigations into the meteorological conditions 
affecting aircraft, particularly the measurements of 
accelerations in gusts, have confirmed that, for 
average flying speeds of to-day, an additional loading 
equivalent to not more than twice the aircraft weight 
is the maximum likely to be met. Design strength 
regulations at present in use cover these eases suffi- 
ciently. Work is continuing on the design of instru- 
ments to be attached to high masts in order that a 
more comprehensive investigation into the velocity 
gradients extant upon the borders of large atmo- 
spheric disturbances can be completed. 

The introduction of new research apparatus at the 
Royal Aircraft Establishment and the National 
Physical Laboratory appears to have resulted in a 
notable, although perhaps indirect, advance in know- 
ledge. The explaining of certain apparent phenomena 
has led to a fuller investigation of the physical con- 
ditions of the experiments, which is reflected in the 
better co-ordination of the experimental results with 
actual practice. 

Progress in certain directions has been made with 
regard to silencing of aircraft. Well -silenced engine 
exhausts, and the use of slow-running airscrews, has 
now reduced those sources of noise to an amount less 
than that due to the motion of the machine through 
the air. Thus the principal remaining cause of noise, 
air disturbances, will probably be reduced in time, as 

* Aeronautical Eesearch Committee. Beport for tlie Year 1934-35. 
Pp. iv-f 74-j-4 plates. (London : H.M. Stationery Office, 1935.) 
Is. 6d net. 


the efforts of designei’s towards aerodynamical effi- 
ciency result in machines that set up less disturbance 
in flight. 

Investigations into the possibilities of large aircraft 
for civil aviation have led the Committee to the con- 
clusion that there is no inherent difficulty in the con- 
struction of machines up to weights of two hundred 
tons. The flying boat or seaplane with six or eight 
engines appears to offer the most promising lines of 
development. Practical difficulties in the installation 
of such a large engine-power are to be expected, and 
the aerodynamic efficiency of a number of airscrews 
distributed along the wings will need investigation. 

The most outstanding work in the engine section is 
that of reducing fuel consumption in flight by the 
perfection of an automatic mixture control function- 
ing with altitude changes. Trials of this over ex- 
tended periods have shown reductions up to thirty 
per cent in consumption. Apart from actual monetary 
saving, this will give greater air endurance for a given 
tankage, and relieve the pilot from the necessity of 
adjusting this control constantly, as is now necessary. 

It has been discovered that ice formation in the 
carburettor can be prevented by the addition of 
alcohol to the petrol. A device has been produced for 
detecting automatically the need for, and supplying 
the necessary proportion of alcohol. There has been 
progress with compression-ignition engines, par- 
ticularly with one of sleeve valve form, but as con- 
temporary progress in the petrol engine more than 
keeps pace with this, there appears to be no imme- 
diate prospect of the adoption of this type, when the 
most important consideration is efficiency. 

The supplements to the report deal with these and 
many other problems in greater detail. 

The work of the Committee during the past year, 
as summarised in this report, has leaned towards 
consolidation and elaboration of detail, rather than 
anything leading towards new lines of thought. 


Mathematical Sciences in France 
a Century Ago 

A t the annual public meeting of the Paris Academy of 
Sciences held on December 28, 1835, the president, 
Baron Charles Dupin, delivered a discourse on “Some 
Advance which the Mathematical Sciences have 
made in France since the Year 1830’^ A translation 
of this afterwards appeared in the Magazine of 
Popular Science, vol. 2, from which the following 
notes and extracts have been taken : 

Commencing with references to the work of Fourier 
and Legendre, who had died in 1830 and 1833 
respectively, Baron Dupin went on to speak of the 
researches of Poisson, of Poinsot, “the creator of the 
theory of couples which has so changed the face of 
statics and dynamics”, of the young geometers 
Coriolis, Duhamel, Liouville and Sturm; of Prony, 
Poncelet and Morin, and also of the work of Ponte- 
coulant and other French astronomers. 

Turning to “those noble undertakings which are 
destined to describe mathematically the coasts, the 
territory 'and the soil of France”, Dupin said : “After 
having undertaken and completed under the Empire, 
the hydrography of the coasts of Belgium, and of 
Holland, and next that of the shores of the ocean 
from Ushant to Spain, M. Beautemps-Beaupr6, our 
colleague, is now continuing, on the same plan, the 
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hydrography of the shores of the Channel, and which 
will he followed hy that of the Mediterranean. . . 
A word will be sufficient to enable us to appreciate 
the magnitude of the undertaking. Two hundred 
thousand pounds, thirty years labour of the hydro- 
graphical corps, one half the life of its chief, and four 
hundred and fifty quarto volumes of observations 
and calculations, have been necessary to accomplish 
the hydrographical surveys of the coasts of France, 
to complete them in their two-fold relation to com- 
merce and the naval interests, and to adapt them to 
the preparation of the grand atlas of the Tilote 
Fran^ais’ -h' ■ ^ 

“The application of the mathematical sciences to 
those which are designated the natural ones-— -to the 
wants of the productive arts — ^to public works, of 
which we have presented such fine examples from 
works over -which the Academy presides, forms the 
most remarkable characteristic in the actual progress 
of human knowledge. . . . The theory of heat 
promulgated by Fourier still excites attention. It 
has been made the subject of a large work by M. 
Poisson. . . . Effects which the reduction of heat by 
chemical means cannot produce are now accom- 
plished by mechanical agency. In 1830 the Academy 
rewarded the gas compressing machine of M. Thilorier. 
A corresponding member of the Academy, M. Melloni, 
has communicated to us new facts relating to radiant 
heat.” 

From the midst of those philosophers devoted to 
electricity, “M. Becquerel has opened a path for 
himself. He has attacked chemistry with weapons 
of his own preparation, to subdue her to the dominion 
of mathematical laws. . . . Gifted by nature with 
extreme delicacy of the organs of sense, and exquisite 
power of observation, we may justly entitle him the 
Wollaston of France”. 

In other branches of investigation, “M. Majendie 
has borrowed from mechanical laws his explanation 
of the sounds of the human heart. . , . M. Flourens 
seeks in the mechanical pressure exercised upon the 
brain, an explanation of the condition of those persons 
who xindergo the operation of trepanning . . . and 
M. Dutrochet who has communicated to us so many 
facts, the fruit of his ingenious observations on the 
internal dynamics of vegetables, has pushed his 
investigations into the mechanism of the respiration 
of insects, both aquatic and aerial”. 

In concluding his discourse, Baron Dupin said : 
“I am far from having enumerated all the recent 
modes in which mathematics have been applied to 
natural science. I have not even hinted at its applica- 
tion to that of politics, and of social economy, nor 
to the subject of population. Having individually 
taken a part in these discussions I shall pass them 
unnoticed”, 

“.But in this sketch rapid, incomplete, imperfect, 
I ask w^ith eonfidence, Do you not recognise the ever- 
increasing iitility of science, the extent of her benefits, 
the sublimity of her titles, even during the short, 
embarrassed and turbulent period to which I have 
confined mysedf ? The sciences must have therefore 
of necessity, a vital energy peculiar to themselves ; 
a progressive power, superior to the obstacles of time, 
of thmgs, and of man. Human passions, vulgar 
ambitions, and party -interests, pass away, but the 
labours of ^ science, the sacrifices made for her sake, 
the victories borne off in her name, remain, and 
contribute to the enlargement of that splendid and 
profitable heritage on which, at the present day, is 
based her real grandeur.” 


Societies and Academies | 

■ 'Paris;. 

• Academy of Sciences, ISJovamber 25 (0.1?., 201, 997- ’ 

1072 ). LtrciBK Dahiei. : An accidontal crossing of 
"the bean. A detailed account of a hybrid bean, the '' 
descendants of -which do not appear to be in agree- 
' ment with the Monde! scheme. Bimitei Ri a boitohin- 
SKY was elected Oorrespondant for the Section of 
Mechanics in the place of the lafco M. cle Sparre. 
Nicolas ' Ketloef and Nicolas Bogoliootofi' ; 
Some theorems of tho general theory of measure. 
Paul Vihoeksini : The curvature of congnioiices of 
spheres. Enbiob Bomfiani ; A system of curves of a 
surface invariant by projootivities, D. Van Dantzig ; ' , 

' The idea of the derivative of a fimctional. David 
.WoLKOWiFSCH : The theoretical problem of balancing j 
■rotating parts. Alfbed Rosenblatt ; Certain classes j 
of movements symmetrica! with respect to an axis 
of an incompressible viscous liquid. ANDnii Atjbio : 

A cosmogonic hypothesis. Charles Vallot : A ne-w ; 
map of the Mont Blanc massif by .Henri, Joseph and. I' 
Charles Vallot on tho scale of 1 : 20,000. Piebee 
Marti: A graviiii 6 tr.ic cruise of the submarine 
Fresnel i.n the north -w^est part of tho l^Ioditorranean 
basin in 1933-34. Work doiio with tho Vening- 
Meinesz apparatus for tho dotormination of g at sea 
on the coasts of France, Spain, Corsica and the 
Balearic Islands. An outline of tho results, with a chart, 
is given : a full account of the results Avill bo ptiblished 
■ elsewhere, Reza Rabmaneche ; Tho action of the 
ultra-violet rays on tho oloctrical conductivity of 
■quartz. The experimontal results arc^ summatnsod 
in a diagi-am. Maurice Lambrey : A system of. 
transformation with iogaritlimic argument for con- 
tinuous current. Jean Lagrula ; An error in photo- 
graphic photometry. Discussion of the effect of the 
inequality of the surfaces of the photographic plates 
and means of avoiding the errors thus produced. 
Louis d’Ob : The absorption spectra of sulphur 
vapour. The author concludes from his experiments 
that sulphur vapour contains at least four species of 
molecules, excluding Sj. The spectrum described by „ 
Graham,' Dobbie and Fox, and by Rosen is not due' 
to Sg (Graham) or Sg (Rostn) but to an intormediate 
molecule, probably S4, Jean Tee rien; The rotation 
structure of the D and E systems of bands of cuprous 
chloride. Michel Kantzee : llioiufhicmeo of pressure ' 
and of foreign gases on tlie optica,! a]:)sorptioii of 
chromyl chloride. A, Vila and F. Tesson : The." 
measurement of the mechanical properties of plastic ' 
films, Jacques Bancblin and Yves C.rimail:';. 
Substances inhibiting the corrosion of iron by acids. . 
A comparison of the effects produced by the additioE 
of rhodamine and of thiourea to the acid solution 
showed that whilst the aiiti-coiTosion effect of 
rhodamine increased with the coiieeiitration, there 
was a certain concentration of thiourea for -which 
the corrosion of the iron was a minimum. 0 . Binder : 
The decomposition of peiitahj^drated copper sulphate 
by heat. ^ Crystallised copper sulphate heated to , 
650° C. giveS' a basic sulphate 2 CUO.SO 3 , proved 
by chemical analysis and, by a .study of. the X-ray;,' 
spectrum to be a dejSnite compound. Emile CARRitiRF 
and Mlle.^ Lucy Faysse : Tho comparative action on 
sodium thiosulphate of oxygen compounds of chlorine 
and of the corresponding oxygen compounds of 
iodine. J oseph Magrou : Attempts at the culture of 
mycorrhizal fungi. Antoine be Cugnac : Remarks 
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OE the meaning of certain pol,\'iriorpii species in the 
Gramineffi. Ph* JoYET-LA^TSRTiisrE : The relations 
between vitamin A and tlio plastids. Ti'ie author 
concludes that vitamin A is an essential constituent 
of the chondriomo, and this is verified for plastids in 
the course of their evolution. Mlile. Gilberts 
MoOTOT : Nitrogenous metabolism in protein starva- 
tion. David Broun and Hermann Scheinbe : The 
physico-chemical state of acetylcholine in the blood. 
E. LisvY-SOLAX and M, SujiBAU : Graphical study 
of the wmrk of aecoiichemont. Raymond Hamet : 
A new true sympathicol}dic : Koepfii’s rauvolfine, 
Bbrhabd Trou'v^lot and, Gbison : Variations of 
fertility of Leptinotarsa decemlinmta with the tuber 
producing Solarmni consumed by the insect. Experi- 
ments with six species of Solatium showed that the 
fertility of the insect varied considerably w,ith the. 
species of plant. Etiekne Wolye'’ : The experimental 
transformation of genetic females into intersexuals, 
produced by the injection of male hormone into fowl 
embryos, intersexuality can be obtained regularly 
in the embryo of the fowl by androsterone injection 
of genetically female indhiduals. A. Guillaume and 
G. Tanket : The hydrolysis of the gliicosides and of 
some organic coinpoimds by ultra-violet rays. The 
ultra-violet ra^'V’S possess a clear hydrolysing action, 
especially marked with glucosides and esters. Robebt 
Bonnet and Mlle. Berthe Nataf : Tlie destruction 
of certain hydrolysing diastases in the course of their 
action, Seven diastases were studied, and all showed 
decreased activity witli time. It is concluded that 
there is a real aiiiodestruction of the enzyme. Andbe 
Paillot : . A now ultra-virus parasite of Agrostw 
segetum causing a proliferation of the infected tissues. 
AuausTE Trillat : Attempts at vaccination for fowl 
cholera. Maurice Lbmoigne, Piebbe Mongiullon 
and Robebt Desvbaux : The characterisation of 
hydroxylamine in autoiysed green leaves. 


Cape Town 

Royal Society of South Africa^ October 16. W. J. 
Copenhagen : Variation in the phytoplankton of 
Table Bay, October I934r~-October 1935, with a note 
on the chemical analysis of Ghaetocems. The quantita- 
tive catch was estimated in terms of 'colour units’ 
(plant pigments) : Harvey’s method. It would appear 
that Ghaefoceras was dominant on over more than 
seventy per cent of the occasions when catches were 
obtained, A suggestion is tentatively made that the 
available energy of a cubic metre of sea -winter be 
expressed in terms of calories. D. B. Hodges and 
B. F, J. ScHONLAND : Relation between thunder- 
storms and atmospherics in South Africa. A short 
description was given of the cathode ray direction 
finder, as installed at the , University of Cap© Town. 
The results obtained with the instrument during part 
of September and October 1935 have been comiiared 
with meteorological maps for the same period. The 
results show close agreement between the bearings of 
thunderstorms within a distance of about 1,000 miles 
as recorded on the maps, and directions of arrival 
of signals at ; the apparatus at corresponding times. 
Variations In the amplitude of atmospherics with 
distance, and with time of day or night, have been 
studied, A satisfactory correlation of atmospherics 
from sources over the sea with depressions in the 
same areas has been made, particularly in the ease 
of depressions off the south-west coast. The experi- 
ments indicate the value of this device both for 


meteorological forecasting and for information on 
disturbed weather areas for aircraft. B. F. J, 
ScHONLAND, D. J. Malan aiid H. Collens : Recent 
progress in the study of the lightning discharge. The 
leader - return stroke sequence is present in practically 
every case. The effective velocity of the stopped 
leader is that to be expected from electron- 
avalanche drift in the critical field for breakdown 
(2 X 10’ cm. /sec.). It is suggested that an actual 
pilot streamer, carrying too small a current to be 
photographed, provides the necessary ionisation for 
the luminous heavy-current step which follows it 
with a velocity of about 5 X 10® cm. /see. The latter 
catches up the pilot streamer, and the absence of 
further ionisation ahead of the step then causes a 
pause in which the high conductivity leader streamer 
is reorganised and during whicli the pilot forges ahead . 

D. J. Malan : Intensity variations in the main return 
lightning stroke. The variation in intensity in return 
lightning strokes was determined by examining photo- 
graphs obtained with a Boys camera by means of a 
recording microphotometer. The main stroke in- 
tensity fluctuates in such a manner as to cause the 
return channel luminosity to be divisible into a series 
of component discharges, all apparently passing 
upwards from the ground. A maximum of six such 
component discharges comprising a complete return 
stroke has been observed (see Nature, Nov. 23, 
p. 831). J. L. B. Smith : Several new Gobioid and 
fresh-water fishes from South Africa. Five new 
species are described and figured. A. V. Duthie 
and S. Gabside : Studies in South African Rieciacess. 
(1) Three annual species. This paper is the first of a 
proposed series dealing with South African Ricciaeese. 
It includes a discussion of the taxonomic history of 
the family, and a detailed account of throe annual 
species which are common in the Cape and Stellen- 
bosch Divisions, but have hitherto been confused. 
One of the above, B. crystallina, is cosmopolitan, 
another, R. Gurtisii, is fairly abundant in parts of 
America, but has not previously been known to occur 
in South Africa, while the third, F. cupulij^era, is here 
described as new. 

Geneva 

Society of Physics and Natural History, November 7. 

E. Bbineb, B. Susz and E. Rod : The maximum 
concentration of ozone and of nitric oxide at high 
temperatures of endothermic bodies. Calculations 
based on the most exact data have given for the 
maximum concentrations : ozone 2*2 X 10 per 
cent at 3,500® C., nitric oxide 5-9 per cent at 3,500® C. 
These are lower values than those previously ob- 
tained. J. and L. Deshusses : The presence of 
Geratitis capitata (fruit fly) at Geneva. J. and L, 
Deshusses : The noxious insects of Switzerland : 
statistics. Considering only as noxious well-known 
insects which have caused important economic losses, 
it is shown that 35 per cent of these parasites are 
Coleoptera, 25-9 per cent Lepidoptera, 14 *1 per cent 
Hymenoptera, 12*1 per cent Hemiptera, 11*8 per 
cent Diptera and 1*1 per cent Orthoptera. The 
proportion of the insects enumerated in the various 
types of cultivation depends on the state of our know- 
ledge, and may not be exact. P. Rossieb : The 
analjdical representation of the chromatic sensibility 
of ordinary photographic plates. The author com- 
pares a certain function with the sensibilities 
observed. The sensibility curves obtained for a given 
plate by different methods differ between themselves 
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more than the differences between the results of 
calculation and observation. VuARBMBOisr : The 

influence of ethyl alcohol on maltase. 

November 21. A. Amstutz : Preliminary note on 
the structure of the Pennides to the south of Aosta, 
E. Pabisjas ; The organism of B. de Joukowsky and 
Favre. Don Zimmbt : A nickehnitroprusside reaction 
for reduced glutathione. B. Sxjsz and Pebrottet : 
The Raman spectra for the engenol and estragol 
groups. ,,, 

Leningrad 

Academy of Sciences (G.R,, 3, No. 5 ; 1935). I. 

ViisroGRABOV : New calculations of the Weyl sums. 
S, A, TcHGTJNiKiiiN : Some problems of the group 
theory. B. V. Numebov : The photographic meridian 
circle. L. S. Leibenson : The flexual centre of closed 
thin-walled sections. A. V. Mitkevitgh : The 
separation of magnetic viscosity and eddy current 
lag. N. A. and V. A. Pbedbbazhenskij : Alkaloids 
of the leaves of jahorandi (Pilocarpus). (7) The split- 
ting up of the unstable ethyl -paraeonic acid (racemic 
pilopic acid) into optical isomers. A. E. Fbrsman : The 
geochemical characteristics of protocrystallisation. 
V. T. Malyshbk and A. A. Maliang- : Sulphur 
bacteria in the ‘pink’ waters of the Surukhani oil- 
fields and their significance in the geochemistry of 
water. B. A. Rubin and V. E. Tbupp : (1) Variations 
in keeping qualities of different varieties of vegetables, 
and the reasons for them. (2) Characteristics of the 
amylase of cabbage. N. Annenkova : On Dyspohetus 
pygmceuSf Levinsen, and Euzonus arcticus, Griebe 
(Polycbaeta). S. S. Smirnov: The occurrence of 
Acartia tonsa (Copepoda) in the Bay of Finland. 


Forthcoming Events 

[Meetings marked with m mtsfisk are open to the public,] 
Sunday# December 29 

British Museum (Natural Histo:ey), a,.t 3 and 4.30.-- 
M. A. Phillips : “Fossil. Reptiles”.^ 

'Mo.nday# December 30 ' 

British Museum (Natura.l History),, at 11.30.-— -M. 
Burton: “Microscopic Animals and Ma.n”.* 

Tuesday# December, 31 

■British Psychological Society (Education Section), 
at 2.30.--(at ITniversity College, Gower Street, W.C.).— 

■ Sir Philip Hartog : “Some Aspects of the Validity and 
Reliability of Exammations”. 

Wednesday# Ja.iiua.ry 1 

Royal Society of Arts, at 3. —Prof. David Katz; 
“Animal Intelligence” (Dr. Mann Juvenile Lectures. 
Succeeding lecture on January 8). 


Geographical Association, January 1-3. Annual Con- 
ference to be held at the London School of l^leononiics, 
Houghton Street, Ahlwycli, London, V'.(.h2. 

J. Fairgrieve : “Can Wo Teacdi Oeograpliy Bettor?” 
(Presidential Addrt^ss). 

Science Masters’ Association, January 1-4. Thirty- 
sixth annual meeting to be hold in the Chemistry 
Department, Imperial Coiiege of Scdtaiee and Techno- 
logy, South Kensington, London, S.W.7. 

Sir William Bragg : “School Sclenco after School” 
(Presidential Address), 


Rome 

Royal Nationai Academy of the Lincei# June 16. Th. 
Motzkin : Some characteristic properties of limited, 
noil-convex ensembles. V. Bernstein : Observa- 
tions on a theorem of Fabry. F. Conforto ; The 
calculation of a particular functional for the functions 
which render it stationary. G. Pompili ; Algebraic 
surfaces with plane hyper-elliptic sections of the 
species p > 2. L. Toscano : Permutable operators 
with the power of a special linear operator. Maria 
Pastori : Tensors linked to a system of geodetics. 
G. Bozza : Decantation of crystalline suspensions (3). 
Continuous cylindrical decantors. L. Mazza : Mag- 
netic susceptibility of mixed oxides of the rare 
earths ; mixtures of neodymium with praseodymium 
or samarium (1). With mixtures of NdgOg and 
Sm^Og, the magnetic susceptibility varies linearly 
with the composition. With PreOii-NdaOs, how- 
ever, the susceptibility is greater than that calculated 
additively for 0-25 per cent of PreOn and less for 
higher proportions. G. Devoto : The structure of 
antip^rrin in aqueous solution. The results of measure- 
ments of the dielectric constants of antipyrin and 
pyramidon in aqueous solutions are not in accord 
with amphoteric polar formulie for these compounds, 
and do not confirm the classical formula with double 
Imldiigs. V. IWmiani : The action of bromine on 
the growth and metamorphosis of the larvae of Bufo 
vulgaris. Suitable small proportions of bromine cause 
the metamorphosis to begin earlier ; but also render 
it distinctly out of adjustment. Indeed, if no cor- 
rective is applied, the life of th© animal may be 
endangered. 


Official Publications Received 

Great Britain and Ireland 

Fire Offices’ Committee. Testing Station, Boreham Wood, Eistree, 
Herts. Pp. 32. (London: Fire Offices’ Committee.) f312 

The Scientific Proceedings of the Royal Dublin Society. Voi. 21 
(N.S.), No. 27 ; On a Recent Bog-Flow in the County Clare. By G. F. 
Mitchell. Pp. 247-251. Vol. 21 (N.S.), No. 2S : The Application 
of the Catalase Test to Butter. By George Cruess-Cailaghan. Pp. 
253-255. M, (Bublin : Ht>dges, Figgis and Co. ; London : Williams 
and Norgate, Ltd.) [312 

Technical Piihlicatious of tlu^ Internat-itniul I’in Reseandi and 
Development Coiincil. Series A, No. 23 : Stria tioiis in Tin Coatings on 
Copper. By Dr. Brace Chalmers and .1 >r. W . i ). .lones. Pp. S. (London ; 
International Tin Research and Development. Council.) Free. [412 
The Royal Technical College, Glasgow. Annuai .ihiKU't <»n tlic Ono 
Hundred and Thirty-ninth Session, adopt.fd at the Annual Meeting of 
Governors held on the loth October 1P35. Pp. S4. (Glasgow : Royal 
Technical College.) [412 

Other Countries 

Society of Biological Chemists, India. InUncnce. of Light on some 
Biochemical Processes. By Dr. N. R. Dhar. Pp. iY4-73. (.Bangalore; 
Indian Institute of Science.) 1 rupee. [912 

Beitrfige ziir Erforsehuug der baulichen Sti'uktiir (hg- Baekiuizahne 
des Hausrindes (Bos taurus L.) : Die Pramolar- uiui ^lojarefstwicklmig 
auf Grund rontgenologischer, histogenetisdier rmd 'morphologischer 
TJntersuchungen ; Die gegenseitigen Bezieiuingen der einzeinen Gebiss- 
konstituenten und ihre Heranzichung zur pliysiologischen Leistimg. 
Von Max Kiipfer. (Denkschriften (hn* Schwidzerischen Natur- 
forschenden Gesellschaft, Band 70, Abh. 1.) Pp. Jx -1-218 + 78 plates. 
(Zurich : Gehrtider Fretz A.-G.) [912 

The Academy of Natural Sciences of l-diiladeiphia. Monographs, 
No. 1 : The Scrophnlariacere of Eastern Temperate North America. 
By Francis W. Pennell, Pp. xiv+650. (Philadelphia : Academy of 
Natural Sciences.) [1212 

The Rockefeller Foundation : International Health Division. 
AnnuaLReport, 1934. Pp. iv+235. (New York : The Rockefeller 
Foundation.) [1212 

Ministry of Agriculture, Egypt: Teclmicai and Scientific Service. 
Bnlletm No. 161 : Sugar Cane Breeding in Egypt : a Progress 
Report. By Arthur H. Bosenfeld. Pp. 21 +3 plates. (Cairo : Govern- 
ment Press.) 8 P.T. [1212 

Atom and its Structure. (Sipna NI Symposium, 
Ohm State University.) Pp. 104. (Columbus, ' Ohio: Ohio State 
University). 1 dollar. [1212 

Thales :^recueil annuel des travaux de iMnstitufc d’Histoire des 
Sciences et des Techniques de FUmvi^rsit^ de Paris. Annee 1, 1934. 
Pp. xix+184. (Paris : Felix Alcan.) 30 francs. [1212 
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Recent Scientific and Technical Books 

Volumes marked with an asterisk {*) have been received at “Natitbe’^ OJ?ce 


Mathematics: Mechanics: Physics 

Aoiiffiol, J. B. ■ Ciialeur. 8vo. Pp. 304. (Paris: 
Oaiithier-Viliars, 1935.) 35 francs. ■ 

Bailarclj P. B.j and Hamilton, E. R. Fundamental 
Geometry. Or. 8vo. First Series, Pupil’s Book 3. Pp. 48. 
Paper, Sd ; cloth, I Od. First Series, Books 1, 2 and 3, 
Teacher’s Book. Pp. 94. 25. 9d. (London: University 
of London Press, Ltd.,^ 1935.) 

Bate, W. G. Everyday Life Aritlunetic. Imp. 16mo. 
Book 2. Pp. vi +74 +24. Is. 9d. net. Book 3. . Pp. v + 
82 +21. 2s. net. (London : Sir Isaac Pitman and Sons, 
Ltd., 1935.) , 

Carath^odofy, Constantin, Variationsrechnung und. 
partielle Different ialgleichungen Erster Ordnung. Med. 
8vo. Pp. xi +407. (Leipzig und Berlin : B. G. Teubner, 
1935.) 22 gold marks.* 

Department of Scientific and Industrial Research: 
Illumination Research. Technical Paper Ho. 1 : The 
Terminology of lilumination and Vision. Second edition, 
revised. Roy. 8vo. Pp. iv +24. (London : H.M. Stationery 
Office, 1935.) 6(1. net.* 

Ebner, F. Technische Mathematik : Differential- und 
Integralrechnimg. Unter Mitarbeit von L. Roth. (Teub- 
ners H.T.L.-Biicherei, Band 154.) Roy. 8vo. Pp. 167. 
(Leipzig und Berlin: B. G. Teubner, 1935.) 4 gold 

marks. 

Faraday. Faraday’s Diary : being the various Philo- 
sophical Hotes of Experimental Livestigation made by 
Michael Faraday, D.C.L., F.R.S., during the Years 1820- 
1862 and bequeathed by him to the Royal Institution of 
Great Britain, How, by order of the Managers, printed 
and published for the first time, under the Editorial 
supervision of Thomas Martin. Vol. 6: Nov. 11, 1851- 
Hov. 5, 1855. Roy. 8vo, Pp. xiv +495 +8 plates. (London: 
G. Beil and Sons, Ltd., 1935.) 7 vols., £12 125. net.* 
Fiiigge, W. Statik und Dynamik der Sehalen. 8vo. 
Pp. 240. (Berlin : Julius Springer, 1934.) 21 gold marks. 

Fuchs, R., Hopf, L., und Seewald, Fr., Herausgegeben 
von. Aerodynamik. Zweite voliig neubearbeitete und 
©rganzte Auflag© der “Aerodynamik” von R. Fuchs und 
L, Hopf. 3 Bande. Roy. 8vo. Band 1 : Mechanik des 
Fiugzeugs. Pp. 339. (Berlin : Julius Springer, 1934.) 
30 gold marks. 

Fulford, R. J. Revision and Mental Tests in Arithmetic, 
Trigonometry and Algebra. Or. 8vo. Pp. viii +91. (London : 
University Tutorial Press, Ltd., 1935.) l5. 

Knoblauch, O., und Koch, W, Technisch-physikalisches 
Praktikum. Roy. 8vo. Pp. 167. (Berlin : Julius Springer, 

1934. ) 13.50 gold marks. 

Lilliman, A. J, Tests in Mental Mathematics, Fcap. 
8vo. Pupil’s Book 3. Pp. iv +60. 10(i. Teacher’s Book 3. 
Pp. xii +76. l5. 6d. (London, Bombay and Sydney: 

George G. Harrap and Co., Ltd., 1935.) 

Lodge, Sir Oliver. My Philosophy : Representing My 
Views on the Many Functions of the Ether of Space. 
Cheap edition. Roy. 8vo. Pp. 318. (London: Ernest 
Benn, Ltd., 1935.) 75. 6d. net. 

Magie, William Francis, A Source Book in Physics. 
(Source Books in the History of the Sciences.) Med. 8vo. 
Pp. xiv +620. (Hew York and London : McGraw-Hill 
Book Co., Inc., 1935.) 305. net.* 

Marsh, M. C. Controlled Humidity in Industry. Roy. 
8vo. Pp. 123. (London : Charles Griffin and Co., Ltd., 

1935. ) 05. net. 

Meissner, K. W, Spektroskopie. (Sammlung Goschen, 
Band 1091.) Pott 8vo. Pp. 180. (Berlin und Leipzig : 
Waiter de Gruyter und Co,, 1935.) 1.62 gold marks. 

Menger, K., Herausgegeben von. Ergebnisse eines 
mathematischen Kolloquiums. Roy. 8vo. Heft 6: 
1933-34. Pp. 47. (Leipzig und Wien : Franz Deuticke, 
1935.) 1.50 gold marks. 


Muller, Horst. Fiihrer dureh die technische Mechanik. 
Roy. 8vo. Pp. 118. (Berlin: Julius Springer, 1935.) 
8.50 gold marks. 

Sitte, K. F. Mehrstufig© Rahmenformeln : Flotte 
Verfahren und bequeme Formeln fur Zehntausande von 
praktiseh Fallen nebst der allgemein© Grundformeln, 
©ine Anleitung, Zahlenbeispielen und Quellenangaben. 
Band 1. 8vo, Pp. 238. (Briinn : Rohrer Verlag, 1934.) 
8 gold marks. 

Engineeriiig . 

Aspinall, H. Turner. Worked Examples in Electro- 
technies. Part 1. Or. 8vo. Pp. 156. (London : E. and 
F. H. Spon, Ltd., 1935.) 5s. net. 

Bolton, D. J., Honey, Philip C., and Richardson, N. S. 
Electrical Water Heating : with Special Reference to the 
Domestic Storage Heater. Ex. Cr. 8vo, Pp. viii +192. 
(London : Chapman and Hall, Ltd., 1935.) 75. 6d. net.* 
Burrill, L. E. Ship Vibration ; Simple Methods of 
Estimating Critical Frequencies. Roy. 8vo. (London: 
E. and F. H. Spon, Ltd., 1935.) 25. 6d. net, 

David, Pierre. Les filtres electriques : theorie, con- 
struction, applications. Deuxi6m© edition augmentee d’un 
complement sur les syst^mes s^lectifs complexes. 8vo, 
Pp. 211. (Paris: Gauthier- Villars, 1935.) 50 francs. 

De Ville, Eric. Elements of Electrical Engineering. 
Cr. 8vo. Pp. viii +216. (London, Glasgow and Bombay : 
Blackie and Son, Ltd., 1935.) 6s. 

Eweis, M. Reibungs- unci Undichtigkeitsveriuste an 
Kolbenringen. (Forschungsheft 371.) Sup. Roy. 8vo, 
Pp. 23+3 plates. (Berlin : V.D.I. Verlag G.m.b.H., 
1935.) 5 gold marks. 

Friedmann, W. Bestimmung der Biegewechselfestigkeit 
von Drahten : Ban einer entsprechenden Material- 
prufmaschine. (Mitteilungen der Wohler institut, Braun- 
schweig, Heft 32.) 8vo, Pp. 93. (Berlin : H.E.M.-Verlag, 

1934. ) 4.50 gold marks. 

Goldingham, Arthur H. Diesel Engines. Third edition. 
Demy 8vo. Pp. 263. (London : E. and F. H. Spon, Ltd., 

1935. ) 105. 6d. net. 

Goldingham, Arthur H. High Speed Diesel Engines. 
Hew impression. Demy 8vo. Pp. 156. (London : E. 
and F. H. Spon, Ltd., 1935.) Ss. net. 

Hawks, Ellison. The Book of Electrical Wonders. 
(Modem Boys’ Bookshelf.) New edition, revised. Demy 
8vo. Pp. 316. (London, Bombay and Sydney : George G. 
Harrap and Co., Ltd., 1935.) 55. net. 

Ibbetson, W. S. Electric Circuits and Installation 
Diagrams. Demy 8vo. Pp. 198. (London : E. and F. H. 
Spon, Ltd., 1935.) 65. net. 

ICraft, E. A. Die Dampfturbine im Betriebe : Erricht- 
ung, Betrieb, Storungen. Sup. Roy. 8vo. Pp. 277+10 
plates. (Berlin: Julius Sprmger, 1935.) 37.50 gold marks, 
Le Mesurier, L. I., and Humphreys, H. S. Fuel Con- 
sumption and Maintenance Costs of Steam and Diesel 
Engine Vessels. Roy. 8vo. (London : E. and F, H. 
Spon, Ltd., 1935.) 25. 6d. 

L’Orange, P. Ein Beitrag zur Entwicklung der kom- 
pressorlosen Dieselmotoren. 8vo. Pp. 83. (Berlin: 
Schmidt und Co., 1934.) 3.40 gold marks. 

Macgregor, R. A., and others. The Relation of 
Fatigue to Modern Engine Design. Roy. 8vo. (London : 

E. and F. H. Spon, Ltd., 1935.) 5s. net. ^ 
jMiddleton, Reginald E., and Chadwick, Osbert. A 

Treatise on Surveying. Fifth edition, revised by M. T. M. 
Ormsby. Vol. 1. Cr. 8vo. Pp. 398. (London : E. and 

F. H. Spon, Ltd., 1935.) IO 5 . 6d. net. 

Mines Department : Safety in Mines Research Board. 
Paper Ho. 92 : The Deterioration of Haulage Ropes in 
Service. By S. M. Dixon and M. A. Hogan. Roy. 8vo. 
Pp. iii +32 +4 plates. {London : H.M. Stationery Office, 
1935.) I 5 .net.* 
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Reinhardt, A., imd Ktanz, H. Str6mniigsmasohiiien. 
Zum Ahnliehkeitsgesetz fiir Hohlraombildungen, yon A. 
Reinliardt ; Stromimg in Spiralgehausen, von H. 
(Forschiingsheft 370,) Sup. Roy, 8vo. Pp. 31. (Berlin: 
V.D.I. Verlag G.m.b.H,, 1935.) 5 gold marks. 

Schultz, E. Mathematische und technische TabeUen 
fiir Masehinenbau und Elektrotechnik, Neubearbeitet 
von S. Jakobi und 0. Kehrmami. Neunzehnte Auflage. 
8vo. Pp. 784. (Essen : Baedeker Verlag, 1934.) 9 gold 
marks , 

Younger, John E., and others. Struetural Design of 
Metal Airplanes. Med. 8vo. Pp. 354. (New York and 
London : McGraw-Hill Book Co,, Inc., 1935.) 24s. net. 

Zeieny, Anthony. Elements of Electricity. Second 
edition. Demy 8vo. Pp. 652. (New York and London : 
McGraw-Hill Book Co., Inc., 1936.) 

Chemistry: Chemical Industry 

Alten, K, und Tr^nel, M., Herausgegebe^ 
Ergebniss© der Agrikuituxchemie : ein Jahrbuch fur 
iandwirtschafbiiche Ohemie, Band 3 ; 1934. Roy. 8vo. 
Pp. 156. (Berlin : Verlag Ohemie G.m.b.H., 1935.) 8 gold 
marks. ^ ■ 

Beiisteins Handbuch der organischen Chemie. Vierte 
Auflage, Die Literatur bis 1 Januar 1910 umfassend. 
Herausgegeben von der Deutschen Chemischen Gesell- 
sohaft. Band 20. Roy. 8vo. Pp. 566. (Berlin: Julius 
Springer, 1936.) 119 gold marks. 

Bennett, H., Editor-in-Chief. The Chemical Eormu- 
lary : a Condensed Collection of Valuable, Timely, 
Practical Formulae for making thousands of Products in 
all Fields of Industry. Demy 8vo. Vol. 1. Pp. x -i-604. 
Vol. 2. Pp. ix +570. (London: Chapman and Hall, 
Ltd., 1933-1935.) 25s. net each Vol,* 

Berl, Ernst, Herausgegeben von, Chemische Ingenieur- 
Technik. Sup. Roy. 8vo. Band 2. Pp. xvi +795. 88 gold 
marks. Band 3. Pp. xvi +580. 64 gold marks. (Berlin : 
Julius Springer, 1935.) 

Castell, R, A. S. Concise Practical Chemistry : for 
School Certificate. (Dent’s Modern Science Series.) Cr. 
8vo. Pp. ix +82. (London and Toronto: J. M. Dent 
and Sons, Ltd., 1935.) Is. 6d. 

Department of Scientific and Industrial Research: 
Fuel Research. Technical Paper No. 40; The Hydro- 
genation-Cracking of Tars. Part 1 : Preliminary Experi- 
ments. Roy. 8vo. Pp. viii +107 +2 plates. 2^. net. 
Technical Paper No. 41 : The Hydrogenation-Cracking 
of Tars, Part 2 : The Preparation of a Catalyst. By 
J. G. King and C. M. Cawley. Boy. 8vo. Pp. vi +17 +1 
plate. net. (London ; H.M. Stationery Ofiic©, 1935.)* 
Faust, O., Herausgegeben von, Celluloseverbindungen 
und ihre besonders wichtigen Verwendungsgebiete 
dargestellt an Hand der Patent-Weltliteratur. Band 1. 
Pp, XV +1495, Band 2. Pp. vii + 1496-3098. (Berlin; 
J-dius Springer, 1936.) 480 gold marks. 

Haas, Arthur. Die Umwandlungen der chemischen 
Elemente. Med. 8vo. Pp. viii +118, (Berlin und Leipzig : 
Walter de Gruyter und Co., 1035.) 4.30 gold marks.* 

Holderness, A., and Lambert, John. A Class Book of 
Problems in Chemistry to Higher School Certificate. 
Demy 8vo. Pp. vi +50. (London : William Heinemann, 
Ltd., 1935.) Without Answers, 1,?. ; with Answers, 
l5. M. , ; ,, . 

Landolt— -Bornstein Physikalisch-chemische Tabellen. 
Fiinfte, umgearbeitete und vermehrte Auflage, heraus- 
gegeben von W, A, Roth und K. Scheel. Erganzungsband 
3, Teil I. Imp. 8vo. Pp. viii +734. (Berlin : Jiilius 
Springer, 1935.) 108 gold marks.* 

Littler, W. Short Test-Papers in Chemistry. Pott 
folio. Pp. 32. (London; G. Bell and Sons, Ltd., 1935.) 
6d, 

ACttasch, A. Berzelius und die Katalyse. Pp. 23.. 
(Leipzig; Akademische Verlagsgesellschaft m.b.H., ,1935.) 
„ i.5 gold marks. 

Perldn, F. Mollwo. Qualitative Chemical Analysis : 
Organic and Inorganic. Fifth edition, ' revised by Julius 
Grant. Demy 8vo. Pp, x +377, (London, New York 
and Toronto; Longmans, Green and Co., Ltd., 1935.) 
9s. net.* , ■ , . 


Speller, Frank H- Corrosion, Causes and Prevention; ' 
an Engineering Problem., Second edition. Med,. 8vo. 
Pp. xiii+694. (New- York and London: McGraw-Hill 

Book Co.,. Inc., 1935.) 42.9, net.* 


Geology : MlEeraiogy ! 

' Bertrand, L^on, ■ . Les grandes regions g6ologiques du 
sol fran^ais. ■ (Bib!ioth5que de philosophie contemporaine.) 

Cr. 8vo. Pp. 339 +8 plates. (Paris,: Ernest Flammarion, 

1935.) 15 francs. 

■ British Museum (Natural Histo.ry). Catalogue of Fossil 
Cirripedia in the ' Department of Geology. Vol. 2 ; 
Cretaceous. By Thomas Henry Withers. Demy 8vo. 

Pp. xiv +534 +60, plates. (London: British Museum 
(Natural History), 1935.) 30s.* 

Corbin, Paul, ©t Oulianoff, Nicolas, Cart© . geologique 
du massif du Mont-Blanc (Parti© imugmse) a i’6eheile du ,, 
1 : 20,000. Feuille : Mont-Dolent. 26 in. , X 19 in. Notice ■ 
explicative. Demy 8vo, Pp. 15. (Paris : ■ Soeicdte fran^aise 
de St6r6otopographie, 1934.) Carte et la Notice explica- 
tive, 20 francs.* 

Hecker, O, Mogiichkeiten der Erforschimg. des ' 
Erdinnem Vortrag, gehalten in Stuttgart 11 Mkrz 1935. 
Roy. 8vo. Pp. 26. (Jena : Gustav Fischer, 1935.) 1.40 
gold marks. 

Schaffer, F. X. Lelirbuch der Geologie, Teil 3 : Geo- 
logische Landerkunde. (Regional© Geologie.) Lieferung 6. 
Sup. Roy. 8vo. Pp. ii +481-576, (Leipzig und Wien: 
Franz Deuticke, 1935.) 6 gold marks.* 

Skeats, Ernest W., Edited by. Outline of the Physio- 
graphy and Geology of Victoria. Roy. 8vo. Pp. 60. 
(Melbourne : Melbourne University Press ; London : 
Oxford University Press, 1935.) 2s. net.* 

Srbik, R. Ritter von. Geologisehe Bibliographi© der ' 
Ostalpen von Graubiinden bis ' Karnten, 2 Bind©. Sup. ' , 
Roy. 8vo. Band 1. Pp. 687. (Mtlnchen und Berlin; ' 
R. Oldenbourg, 1936.) Vollstandig, 70 gold marks. 

Troger, W. Ehrenreich. Spezioil© Petro^aphi© der 
Eruptivgestein© : ein Nomenklatur-Kompendiiim. Roy, 
8vo. Pp. vi +360. (Jena: Gustav Fischer, 1935.) 20 

gold marks. 

Woldstedt, P. Geologisch-morphologisch© Ubersichts- 
karte des norddeutschen Vereisungsgebietes, 1:1 500 000. 
80cm. X 46cm. Text. 8vo. Pp. 33, (Berlin : Geologischen 
Preussischen Landesanstalt, 1935.) 3 gold marks. 

General Biology: Natural History 
Botany': Zoology 

Baker, Martin. ■ Scouting and Nature ; for Scouts, , 
Guides, Schools and Hikers. Cr. 8vo. Pp. 136. (Glasgow : 
Brown, Son and Ferguson, Ltd., 1936.) Is. 6d. net.* , 
B61ehrlldek, J. Temperature and Living Matter, 
(Protoplasma-Monographien, Vol. 8.) Demy Svo. Pp. 

X +277. (Berlin-: Gebriider Borntraeger, 1935.) 18 gold- 
marks.* 

Bessey, Ernst Athearn. A Text-Book of Mycology. 
Demy 8vo. .Pp. xv +495. (Philadelphia ; P. Blakiston’s 
Son and Co., Inc., 1935.) 4 dollars.* 

British Museum- (Natural History). Insects of Samoa 
and other Samoan Terrestrial Arthropoda, Part 9 ; 
Summary, Ease. 2. By P. A. Buxton. Cr, 4to, -Pp. , - 
33-104. (London: British Museum' (Natural History), 
1935.) 5s.* 

British Museum (Natural History). British Antarctic 
(Terra Nova) Expedition, 1910. Natural History Report. 
Zoology, Vol. 4, No. 8 : Report on the Tunicata. Part 2 ' 

Copelata. By Walter Garstang and Elizabeth Georgeson. 

■ Roy.- 4to. Pp. 263-^282. ■ .(London: ' British Museum : 
(Natural History), 1935.) la. 6d,* 

Chamberlain, Charles Joseph. Gyin,iiosp©rms : Struc- ; ' 
ture and Evolution. Med. 8vo. Pp. xi +484. (Chicago ; 
University of Chicago Press ; London : Cambridge 
University Press, 1935.) 21^. net.* 

Corbet, A. Steven, Biological Processes in Tropical 
Soils : with Special Reference to Malaysia. Demy Svo. 
I^. xiv+156+16 plates. (Cambridge: W. Heffer and 
Sons, Ltd., 1935.) Is. 6d. net,* 
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DaglishjE. Fitcli. Our Wild Mowers and How to Know 
Them. (How to Know Them Series, No. 4.) Or. 8vo. 
pp. 127. (London : Thornton Butterworth, Ltd., 1935.) 
25 . net. ■ ■ 

Davison, G., and Davison, T. Brooke. Bogs from Pet 
to Show ■ Bench, Gr. 8vo. Pp. 208. (London Herbert 
Jenkins, Ltd., 1935.) 35. 6d. net, ' ' 

Duncaii, F. Martin. Some Birds at the London Zoo, 
Or. 8vo, Pp. 113. (London: John Bale, Sons and 
Danielsson, Ltd,, 1935.) 65 . net. 

Elms, E. F. M. Our Resident Birds and How to Know 
Them. (How to Know Them Series, No. 2.) Cr. '8vo. 
Pp. 126. (London : Thornton Butterworth, Ltd.) 25. 6d. 
net. 

Elms, E. F. M. Our Migrant Birds and How to Kmow 
Them. (How to Know Them Series, No.' 3.) Cr. 8vo.. 
Pp. 126. (London : Thornton Butterworth, Ltd., 1935.) 
,25. ' 6d, net. , 

L Frisch, K. von, Goldschmidt, R., u.a., Herausgegeben 
von. Ergebniss© der Biologie. Redigiert von W. RuWand. 
Band 11. Roy. 8vo. Pp. 437. (Berlin: Julius Springer, 

1935. ) 44 gold marks. 

Gould, R. T., und Forstner, G.-G. Frhr von. Begegn- 
ungen mit Seexmgeheuern. 8vo. Pp. 179. (Leipzig: 
Grethlein und Co., 1935.) 4.80 gold marks. 

Huxley, Julian S. Problems in Experimental Embryo- 
logy : being the Thirty-sixth Robert Boyle Lecture 
delivered before the Oxford University Jtmior Scientific 
Club on May 26, 1934. Demy 8vo. Pp. 17. (London : 
Oxford University Press, 1935.) I 5 . net.* 

Karsten, G., und Walter, H., Herausgegeben von. 
Vegetationsbilder. Reihe 24, Heft 7 : Vegetationsbilder 
von Tenerife. Von Fritz Mattick. Plates 37-42. (Jena : 
Gustav Fischer, 1935.) 4 gold marks. 

Kolkwitz, R. Pflanzenphysiologie : Versuche und 
Beobachtungen an hoheren und niederen Pflanzen 
einschiiesslich Bakteriologie und Hydrobiologie nodt 
Planktonkunde. Dritte, umgearbeitete Auflage. Roy. 
8vo. Pp. v-}-310+14 plates. (Jena: Gustav Fischer, 

1936. ) 12 gold marks. 

Kukenthal, Willy, Gegriindet von. Handbuch der 
Zoologie : eine Naturgeschichte der St&mme des Tier- 
reiches. Herausgegeben von Thiio Krumbach. Band 6, 
Halfte 2 : Tunieata. Med. 4to, Liefenmg 4. Pp. 273- 
400. 16 gold marks. Lieferung 5. Pp. 401-544. 18 gold 
marks. (Berlin und Leipzig : Walter de Gruyter und Co., 
1935.)* 

Lederer, Edgar. Exposes de chimie biologique, 3 : Les 
carotenoides des animaux. (Actualit4s scientifiques et 
industrielies, 238.) Roy. 8vo. Pp. 62. (Paris : Hermann 
et Cie, 1936.) 15 francs.* 

Ludwigs, K., und Schmidt, Martin. Die Krankheiten 
und Sehadiinge der Gemiisepflanzen, der Kxichenkrauter 
und wichtigsten Arzneipflanzen. Roy. 8vo. Pp. 157 +16 
plates. (Frankfui’t : Trowitzsch Verlag, 1935.) 4.50 gold 
marks. 

Marie-Victorin, Fr^re. Flore Laurentienne. Med. 4to. 
Pp. iv +918. (Montreal: Institut des Frdres des l^coles 
Chretiennes, 1935.)* 

Meyer, Adolf. K>isenepochen und .Wendepimkte des 
biologischens Denkens. Roy, 8vo. Pp. v +62. (Jena: 
Gustav Fischer, 1935.) 3 gold marks.* 

Ministry of Agriculture and . Fisheries. Fishery In-- 
vestigations. Series 2, VoL 14, No. 4, 1935 : The Flow of 
Water through the Straits of Dover as gauged by Con- 
tinuous Current-Meter Observations at the Vame Light- 
vessel (50° 56' N.—l° 17" E.). Part 2; Second Report 
on Results Obtained. By J. N. Carruthers. Imp. 8vo. 
Pp. 67. (London: H.M. Stationery OjSSce, 1935.) 35. 

net,* 

Muenscher, Waiter Conrad. .Weeds. (Rural Science 
Series.) Demy 8vo. Pp. xxii +577. (New York : The 
Macmillan Co., 1935.) 255. net.* 

Pope, Clifford H. The Reptiles of China : Turtles, 
Crocodilians, Snakes, Lizards. (Central Asiatic Expedi- 
tions: Natural History of Central Asia, Vol. 10.) Med. 
4to. Pp. Ui+604 (27 plates). (New York : American 
Museum of Natural History ; G. P. Putnam’s Sons ; 
London : G, P. Putnam’s Sons, 1935.) 10 dollars.* 


Robson, Forster. Our Wayside Trees and How to 
Know Them. (How to Know Them Series, No. 1.) Cr, 
8vo. Pp. 125. (London : Thornton Butterworth„ Ltd., 
1935.) 25. 6d. net. 

Roule, Louis. Lea poissons ©t 1© monde viyant des 
eaux : Etudes ichthyologiques et philosophiques. Tome 
8: Les poissons des eaux douces. 8vo. Pp. 328+16 
plates. (Paris: Ch. Delagrave, 1935.) 42 francs. 

Skene, Macgregor. A Flower Book for the Pocket. 
Pott 8vo. Pp, 380. (London : Oxford Lniversity Press, 
1935.) 75. 6d.net.* 

'^ompson, Warren S. Population Problems. Second 
edition. Med. 8vo. Pp. 512. (New York and London : 
McGraw-Hill Book Co., Inc., 1935.) 245. net. 

Whitfield, F. G. Sarel, . and Wood, A, H. An Intro- 
duction to , Comparative Zoology : a Text-Book for 
Medical and Science Students. Cr. 4to. Pp. x +354. 
(London: J, and A. Churchill, Ltd., 1935.) 155.* 

Whitney, Leon F, The Case for Sterilisation. (Inter- 
national Library of Sexology and Psychology.) Demy 
8vo. Pp. 229. (London ; John Lane, The Bodley Head, 
Ltd., ifes.) 85. 6d.net. 


Agriculture: Horticulture: Forestry 

Dakers, J. S, Simple Greenhouse Management. Edited 
by A. J. Macself. Second edition. Cr. 8vo. Pp. 134. 
(London : W. H. and L. CoUingridge, Ltd., 1935.) 25. 6d. 
net. 

Keays, Mrs. Frederick Love. Old Roses. Med. 8vo. 
Pp. xi+222+16 plates. (New York: The Macmillan 
Co., 1935.) 125. 6d. net. 

Kirkpatrick, T. W. Studies on the Ecology of Coffee 
Plantations in East Africa. I : The Climate and Eco- 
CHmates of Coffee Plantations. Imp. 8vo. Pp. 66 +26 
plates. (Amani ; East African Agricultural Research 
Station ; London : The Crown Agents for the Colonies, 
1936.) 65 .* 

Klugkist, C.-Th. Grundlagen und Entwicklungsricht- 
ung der landwirtschaftiiche Erzeugung in der Sud- 
afrikanischen Union. (Berxehte tiber Landwirtschaft, 
Neue Folge, Sonderheft 104.) Sup. Roy. 8vo. Pp. 95. 
(Berlin: Paul Parey, 1935.) 5.60 gold marks. 

Marquardt, F., und Senner, A. Deutscher Wald und 
deutsches Holz. Roy. 8vo. Pp. 63. (Frankfurt a.M. : 
Diesterweg Verlag, 1935.) 1.20 gold marks. 

Ministry of Agriculture and Fisheries. Bulletin No. 
16 : Variations in the Composition of Milk. Roy. 8vo. 
Pp. V +22 +3 plates. 6d. net. Bulletin No. 91 : Experi- 
ments in Table Poultry Production. Roy. 8vo. Pp, 
V +59. I5. net. (London : H.M. Stationery Office, 1935,)* 

Patterson, Sterling. Week End Gardening : a Book 
designed to be useful to Amateur Flower Growers whose 
Gardening Time is Limited. Cr. 8vo. Pp. x +255 +12 
plates. (New York : The MacmiUan Co., 1936.) 105. 6d. 
net. 

Tschermak, L. Die naturliche Verbreitung der Larch© 
in den Ostalpen. (Mitteiltmgen aus d. forstl. Versuchs- 
wesen Osterreichs, Heft 43.) Sup. Roy. 8vo. Pp. 361. 
(Wien und Berlin : Julius Springer, 1935.) 25 gold marks. 

Wilder, Louise Beebe. What Happens in My Garden. 
Demy 8vo. Pp. X +267 +16 plates. (New York : The 
MacmiUan Co., 1936.) 125. 6d. net. 

Woodcock, H. Drysdale, and Courts, J. Lilies : their 
Culture and Management, including a complete Descriptive 
List of Species. Demy 8vo. Pp. 258, (London : Country 
Xi/e, Ltd., 1935.) 155. net. 


Anatomy : Physiology 

Brard, Daniel. Exposes de toxicologi© ©t hygiene 
industrieUe, 2 : Toxicologi© du clirome. (Actualit^s 
scientifiques ©t industrielies, 228.) Roy. 8vo. Pp. 80. 
(Paris: Hermann ©t Cie, 1935.) 15 francs.* 

Cahn, Th^ophile. Exposes de physiologie, 5 : ^ Bio- 
chimie du jeune. (Aetuaiites scientifiques et industrielies, 
239.) Roy. 8vo. Pp. 56. (Paris : Hermann et Cie, 1935.) 
12 francs.* 
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Fabre, Ren6. Exposes de toxicologie et hygiene indus- 
trielle, 1 : Alterations dn sang dans les intoxications 
profess ionnelles. (Actii,alit6s seientifiQ[u©s et indnstrielles, 
227.) Roy. 8vo. Pp. 51. (Paris : Hermann et Cie, 1935.) 
12 francs.^ 

Fabre, Reti^. Le§ons de toxicologie, 1 : Introduction 
k r^tude de la toxicologie ; g6n4ralit6s sur les poisons. 
Roy. 8vo. Pp. 99. 15 francs. Lemons de toxicologie, 

2: Toxicologie des gaz, Partie 1. Roy. 8vo. Pp. 59. 
12 francs. (Actualites scientifiques et industrielles, 235, 
237.) (Paris : Hermann et Cie, 1935.)* 

Harrison, Tinsley Randolph. Failure of the Circulation. 
Roy. 8vo. Pp. 396. (London : Bailli^re, Tindall and Cox, 
1935.) 205.net. . ^ 

Harrow, Benjamin, and Sherwin, Carl P., Edited by. 
A Textbook of Biochemistry. Med. 8vo. Pp. 797. (Phila- 
delphia and London : W.B. Saunders Co., 1935.) 25s. net.* 
Hewitt, L. F. Oxidation-Reduction ^ Potentials in 
Bacteriology and Biochemistry. ^ (Published for the 
London County Council.) Third edition. Sup. Roy. 8vo. 
Pp. 90. (London ; P. S. King and Son, Ltd., 1935.) 2s.* 
Morrow, Clarence Austin. Biochemical Laboratory 
Methods for Students of the Biological Sciences, Revised 
and rewritten by William Martin Sandstrom. Med. 8vo, 
Pp. XV -1-319. (Kew York : John Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1935.) 18s. 6d. net.* 
Stopes, Marie C. Marriage in My Time. (In My Time 
Series.) Cr. 8vo. Pp. 247. (London : Rich and Cowan, 
Ltd., 1936.) 6s. net. 

Storer, Robert V. Sexual Technique: Essentials of 
Sexual Hygiene. Demy 8vo. (London : John Bale, Sons 
and Dardelsson, Ltd., 1935.) Is, 6d. net. 

Storer, Robert V. Man and Morals : a Physician’s 
Survey of Sex. Demy 8vo. (London : John Bale, Sons 
and Danielsson, Ltd., 1935.) 75. 6d net. 

White, Frank W. Birth Control and its Opponents, 
Cr. 8vo, Pp. xi-f-164. (London; John Bale, Sons and 
Danielsson, Ltd., 1936.) 7s. 6d. net.* 

Wile, Ira S., Edited by. The Sex Life of the Un- 
married Adult : an Enquiry into and an Interpretation of 
Current Sex Praotices. Demy 8vo. Pp. 320. (London ; 
Oeorge Allen and Unwin, Ltd., 1935.) 7s. 6d. net. 

Anthropology: Archaeology 

Brown, G. Gordon, and Hutt, A. McD. Bruce. Anthro- 
pology in Action : an Experiment in the Iringa District 
of the Iringa Province, Tanganyika Territory. (Published 
for the International Institute of African Languages and 
Cultures.) Cr. 8vo. Pp. xviii -f 272. (London ; Oxford 
University Press, 1935.) 7s. 6d, net.* 

Davies, Oliver. Roman Mines in Europe. Demy 8vo. 
Pp. xii -f292 -f 12 plates. (Oxford : Clarendon Press ; 
London ; Oxford University Press, 1935.) 30s. net.* 
Evans, Sir Arthur. The Palace of Minos ; a Comparative 
Account of the Successive Stages of the Early Cretan 
Civilization as illustrated by the Discoveries at Knossos. 
Or. 4to. Vol. 4, Part 1 : Emergence of Outer Western 
Enceinte, with New Illustrations, Artistic and Religious, 
of the Middle Minoan Phase ; Chryselephantine ‘Lady of 
Sports’, ‘Snake Room’ and Fuli Story of the Cult; 
Late Minoan Ceramic Evolution and ‘Palace Style’. 
Pp. XXXV +378 4-14 plates. Vol. 4, Part 2: ‘Camp- 
StooF Fresco^ — ^Long-robed Priests and Beneficent Genii ; 
Chryselephantine Boy-God and Ritual Hair-Offering; 
Intaglio Types, MM. III.— L.M. H ; Late Hoards of 
Sealings; Deposits of Inscribed Tablets and the Palace 
Stores; Linear Script B and its Mainland Extension; 
Closing Palatial Phase — ‘Room of Throne’ and Final 
Catastrophe; with Epilogue on the Discovery of ‘Ring 
of Minos’ and ‘Temple Tomb’. Pp. xvi +379-1018 +22 
plates, (London ; Macmillan and Co., Ltd., 1935,1 2 

parts, £9 9s. Od. net.* ■ 

Fleming, Sir Ambrose. Modem Anthropology versus 
Biblical Statements on Human Origin. Second edition 
(revised). Demy 8vo. Pp. 28. (London: Victoria In- 
stitute, 1935.) 4d.* 

Greaves, I. C. Modem Production among Backward 
Peoples. (London School of Economics and Political 
Science : Studies in Economics and Commerce, No. 5.) 


Demy 8vo., Pp. 229. (London : George Allen and Uarvin 
Ltd., 1936.) 10s, M, net.* 

Marett, R* R. Head, Heart and Hands in Human 
Evolution. Demy 8vo. Pp. 303. (London ; Hutchinson 
and Co. (Publishers), Ltd., 1935.) Bte. Gd. net.* | 

Warburg, Heraiisgegoben von dor Bibliothck. Kultiir. |i 
wissenschaffclieh© Bibllographie zum Nachieben dor !i 
Antike. Band 1 : Dio Erseheiirangen des Jahres 1931. | 
In Gemeinschaft mit faehg«uiossen Bearbeitot von Hans ' I 
Meier, Richard Newald, Edgar Wind, ^ {A Bibliography oa I 
the Survival of the Olassi<'s. First \''olunit» : The Publi- 
cations of 1931. The Text of the German edition with aa 
English Introduction. Edit-ed by the Warburg Institute.) 

■ Sup. Roy. 8vo. Pp. xxiii +333. (London, Toronto, 
Melbourne and Sydney: Gassel and Co., Ltd., 1934.) '1 
21s. net.* 

. Miscellajay : ; 

Allen, G. C. British Industries and their. Organization. 
Second edition. Deray 8vo. Pp. xi +338. (London, New ' 
York and Toronto : Longmans, Green , and Co., Ltd., 
1935.) 10s. M. net.* I 

Bloom, J. Harvey, and James M. Rutson. Medici ! 
Practitioners in the Diocese of London, Licensed under 

■ the Act of ' 3 Henry VIII, C. 11; an Annotated List ; 
1529-1725. , Cr. 8vo. Pp. viii +98. (Cambridge At the 
University Presss, ,1935.) 5^?. net.* 

Boyd, T. A. Research : the Patlifinder of Science and I 
Industry. Ex. Cr. Svo, Pp, xvi -f319. (New York and 
London : D. Appleton-Ccntury Co., Inc., 1935.) lOs. 

' net.* 

■ Davies, Lord. Force. Re-issue. Cr. Svo, Pp. x +242. 
(London: Constable and Co., Ltd., 1935.) 3s. fid. net.* ^ 

■ Grove, Richard B. A Science Course for Girls, ■ Imp. 
Ifimo. Book 1. Pp. 48. Is. Book 2. Pp. 104. Is. 4d. 
Book 3. Pp. 64. Is. 2d. Teacher's Noi.es. Pp. 142. 2s, 
(London and Edinburgh : Thomas Nelson and kSous, 
Ltd., 1935.) 

Gmenberg, Benjamin C. Science and the Public Mind. , 
Demy 8vo. Pp. xiii + 19fi. (New York and London; 
McGraw-Hm Book Co., Inc., 1935.) 12s. net.* 

Holland, Sir Thomas H. The Mineral Sanction as an 
Aid to International Security. Cr. 8vo* Pp. 96. (Edin- 
burgh and London : Oliver and Boyd, 1935.) 2s.net.* 
Institut International de Cooperation Intellectuelle. 
Dossiers de la cooperation intellectuelle, R61e et forma- 
tion du bibliothbcaire : etude comparative sur la forma- 
tion professionnelle dxi bibiiothdcaire. Roy. 8vo. Pp. 
385, ■ . (Paris : Institut International de Coopdration 
Intellectuelle, 1936.) 60 francs.* 

^ Jerome, Harry. Mechanization in Industry. (Publica- 
tions of the National Bureau of Economic Research, Inc., 
No. 27.) Med. Svo. -Pp. xxxi +484. (New York : ' National, 
Bureau of Economic Research, Inc., 1934.) 15s,, net.*: ' 

■ Paget, Sir Richard. This Englislu Cr. 8vo. Pp. xii + 
T18. (London; ,K©gan Paul and Go., Ltd., 1936.) 4s. 6d. 
net.* 

Reason, H. A. The Road to Modern Science. Cr. 8vo., 
Pp. .xii +306 +24 plates. (London: G. Bell and Sons, 

Ltd,, 1935.) 6s. net.* 

Tolly, Colin. Janus-Man in Starrv Night. Imp. 16mo. 
Pp. viii +101.; (Oxford: Basil Blaekwell, 1935.) 5s.*' 

Tweney, C. F., and Shirshov, I, P., Edited by. Hiitehm- 
son’s Technical and Scientific Eneyclopredia : Terms, 
Processes, Data, in Pure and A,pplied Science, Construction 
and Engineering, the Principal Manufacturing Industries, 
the Skilled Trades ; with a Working Bibliography, naming 
Three Thousand Books and other Sources of Information, 
under Subjects. In 3 vols, Vol. 2 : Direction of Rotation 
to Hydrogen-Ion Concentration. Sup. Roy. 8yo. Pp, 
ii +673-1344. , (London : Hutchinson and Co, (Publishers),' 
Ltd., 1935.) 28s.* 

■ Vocational Schools of Great Britain ; being the Most 
Complete Directory of Municipal Training Schools and 
Colleges, Universities, Proprietary Vocational Schools, 
etc., in Publication. Demy Svo. Pp, 300. (London : 
Shepherd and Hosking, Ltd., 1935.) 7s. fid:,* 

Wells, H. G. The New America : The New’ World. 
, ^7*^* ^P* ^6. (London : The Cresset Press, Ltd., 

1935.) 2s. fid. net.* 
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Recent Scientific and Technical Books 

Volumes marked with an asterisk (*) have been received at “Nature*® Office 


Mathematics : Mechanics : Physics 

Black j Newton Henry. An Introductory Course in 
College Physics. Demy 8vo. Pp. lx +714. (New York : 
The Sfacmillaii Co., 1935.) lbs. net.* 

Blacketts P. M. S. Conferenees dii College de Prance 
puMi6es sous les auspices et aux frais de la Pondation 
Singer-Poligiiac. I : La radiation cosmique ; aper^u 
general. Boy. 8vo. Pp. 23 +4 plates. 10 francs. 2 : La 
radiation cosmique ; la metliode de la chambre de 0. T. R. 
Wilson (commandee par compteurs de Geiger-MuUer). 
Roy. 8vo. Pp. 25 +3 plates. 8 francs. 3 : La radiation 
cosmique ; Faction du champ magnetiqiie terrestre. Roy. 
8vo. Pp. 20 +1 plate. 7 francs. 4 : La radiation cos- 
mique ; la perte d’energi© par ionisation. Roy. 8vo. 
Pp. 21+7 plates. 10 francs. (Actualites scientifiques et 
industrielles, 230-233.) (Paris : Hermann et Cie, 1935.)* 
Bom, Max. Atomic Physics. Authorized translation 
from the Gemiaii edition by John DougalL Med. 8vo. 
Pp. xii +352. (London, Glasgow and Bombay ; Biackie 
and Son, Ltd., 1935.) 17,9. 6d. net.* 

Condon, E. U., and Shortley, G. H. The Theory of 
Atomic Spectra. ,Sup* Roy- 8vo. Pp. xiv +442. (Cam- 
bridge : At the University Press, 1935.) 42s. net.* 
Couderc, F., ©t Balliccioni, A. Premier livre du 
tetra^dre : Fusage des eI5ves de premiere, d© mathd- 

matiques, des candidats aux grandes ecoles ©t h Fagr5ga- 
tion. Roy. 8vo. Pp. viii +204. (Paris : Gauthier- Villars, 
1935.) 40 francs.* 

Davies, W, G. School Certificate Examples in Physics. 
Cr. 8vo. Pp. vii+176. (London: Edward Arnold and 
Co., 1935.) 2.9. 6d.* 

Gamier, Ren 6. Lemons d’alg^bre et de g5om5trie ^ 
Fusage des dtudiants des Facultes des Sciences. (Cours 
de la Faculty des Sciences de Paris.) D’aprds la redaction 
de Badrig Gu^ndjian. Tome 1 *. Alg5br© lin4aire, homo- 
graphie, Equations tangentieiles. Roy. 8vo. Pp. viii +233. 
(Paris : Gauthier- Villars, 1935.) 40 francs.* 

Gu^ben, G. Exposes de physique moleeulaire, 10: 
Structure nucMaire. (Actualites scientifiques et indus- 
trieiles, 247.) Roy. 8vo. Pp. 34. (Paris: Hermann et 
Cie, 1935.) 10 francs.* 

Hoare, Charles. The Slide Rule and How to use It : 
containing Full, Easy and Simple Instructions to per- 
form all Business Calculations with Unexampled Rapidity 
and Accuracy. (Technical Press Manuals.) Cr. 8vo. Pp. 
vi+104. (London: The Technical Press, Ltd., 1935.) 
is. net.* 

Institut International de Physique Solvay. Structure 
et propri6t6s des noyaux atomiques. Rapports et dis- 
cussions du Septi^me Conseil de Physique tenu a Bruxelles 
du 22 au 29 Octobre 1933, sous les auspices de FInstitut 
International de Physique .Solvay. Roy. 8vo. Pp. 
XXV +365. (Paris : Gauthier- Villars, 1934.) 76 francs.* 
Internationale Tabellen zur Bestimmung von Kristall- . 
strukturen; International Tables for the Determination 
of Crystal Structures ; Tables Internationales pour la 
Determination des Structures des Cristaux. Imp. 8vo. 
Band 1 : Griippentiieoretische Tafeln ; Tables on the 
Theory of Groups ; Tables sur la thdorie des groupes. 
Pp, xii +452. Band 2 : Mathematisch© und physialisohe 
Tafeln ; Mathematical and Physical Tables ; Tables 
mathematiques et physiques. Pp. viii +453-692. (Berlin : 
Gehriider Borntraeger ; London ; G. Bell and Sons, 
Ltd I Paris : Les Presses universitaires de France ; New 
York: Chemical Catalog Co.; Amsterdam: N. V. 

Noordhollandsche Uitgevers Maatsehappij, 1935.) 33 gold 
.marks.*' . ■ , ■ ■ 

Kronig, R. de L. The Optical Basis of the Theory of 
Valency. (Cambridge Series of Physical Chemistry.) 
Demy 8vo. Pp. x +246. (Cambridge : At the University 
Press, 1935.) I65.net.* 


Meitner, Lise, und Deibruck, Max. Der Aufbau der 
Atomkeme : nattirliche und kiinstiiche Kemumwand- 
lungen. Demy 8vo. Pp. iv +62. (Berlin ; Julius Springer, 
1935.) 4.50 gold marks.* 

Middleton, L. R. A Textbook of Light. Ex. Cr. 8vo. 
Pp. viii +288. (London : G. Bell and Sons, Ltd., 1935.) 
65.* 

Miller, Carl W. An Introduction to Physical Science. 
Second edition. Demy 8vo. Pp. xiv +409. (New York : 
John Wiley and Sons, Ino. ; London; Chapman and 
Hall, Ltd., 1935.) 155. net.* 

Nightingale, E., and Pearson, W. General Physics. 
Cr. 8vo. Pp. viii +553. (London: G. Bell and Sons, 
Ltd., 1935.) 65. 6d,* 

Pleury, Pierre. Lemons de metrologie, g5n^rale et 
appliquee, 1 : Gendralitds sur les mesures ; preparation, 
execution, interpretation, calculs, unitds, legislation. 
(Actualites scientifiques et industrielles, 236.) Roy, 8vo. 
Pp. 74 +2 plates. (Paris : Hermann et Cie, 1935.) 15 

francs.* 

Ramsey, A. S. A Treatise on Hydromechanics. Part 
2 : Hydrodynamics. Fourth edition. Demy 8vo. Pp. 
xii +415. (London: G. Bell and Sons, Ltd., 1935.) I65. 
net.* 

Rocard, Y. Theories mecaniques (hydrodynamique — 
acoustique). 2 : Propagation et absorption du son. Roy. 
8vo. Pp. 63. 15 francs. 3 : La stabilite de route des 
locomotives, Premiere partie. Roy. 8vo. Pp. 65, 16 

francs. (Actualites scientifiques et industrielles, 222, 234, ) 
(Paris : Hermann et Cie, 1935.)* 

Rossi, B. Exposes de physique atomique experi- 
mentale, 4 : Rayons cosmiques. (Actualites scientifiques 
et industrielles, 248.) Roy. 8vo. Pp. 48. (Paris : Her- 
mann et Cie, 1935.) 12 francs.* 

Sponer, H. Molekiilspektren und ihre Anwendung auf 
chemische Probleme. 1 : Tabellen. (Straktur und 
Eigenschafben der Materie : eine Monographiensammlung, 
Band 15.) Ex. Cr. 8vo. Pp. vi+164. (Berlin: Julius 
Springer, 1935.) 17.60 gold marks.* 

Swings, P. La spectroscopie appliquee. (Biblioth5que 
scientifique Beige.) Cr. 8vo. Pp, 188. (Paris : Hermann 
et Cie, 1935.) 15 francs.* 

Teichmann, Horst. Einfuhrung in die Quantenphysik. 
(Mathematiseh-physikalische Bibliothek, Reihe 2, Band 
13.) Cr. 8vo. Pp. vi +93. (Leipzig und Berlin : B. G. 
Teubner, 1935.) 2.80 gold marks.* 

Valadares, Manuel. Exposes de radioactivit6 ©t de 
physique nucleaire, 5 : Transmutation des Elements 
par des particules acc^lerdes artifieiellement. (Actualites 
scientifiques et industrielles, 245.) Roy. 8vo. Pp. 30+1 
plate. (Paris: Hermann et Cie, 1935.) 10 francs.* 
Volter ra, Vito, et d’Ancona, Umberto. Exposes de 
biom^trie et de statistique biologique, 5 : Les associations 
biologiques au point de vue mathematique. (Actualit6s 
scientifiques et industrielles, 243.) Roy. 8vo. Pp. 97. 
(Paris ; Hermann et Cie, 1935.) 20 francs.* 

White, W. H. A Complete Physics written for London 
Medical Students and General Use. Demy 8vo. Pp. 
vii +848. (London : Richard Clay and Sons, Ltd., 1935.) 
155.* 

Wyckoff, Ralph W. G. The Structure of Crystals. 
Supplement for 1930-1934 to the second edition. (Ameri- 
can Chemical Society Monograph Series, No. 19A.) 
Med. 8vo. Pp. 240. (New York : Reinhold Publishing 
Corporation, 1935.) 6 dollars.* 

^ ■ .Engineering 

Board of Education : Science Museum, Handbook of 
the Collections illustrating Aeronautics, 1 : Heavier-than- 
Air Aircraft ; a Brief Outline of the History and Develop- 
ment of Mechanical Flight with reference to the National 
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Aeronautical Collection, and a Catalogue of the Exhibits. By 
M, J. .B. Davy. Second edition (revised and enlarged). 
Roy. 8vo. Pp. 125 +26 plates. (London : H.M. Stationery 
Office, 1935.) 2a.6d.net* ^ t. 

Department of Scientific and Industrial Research; 
Buildipg Research. Technical Paper No. 18 : Correlation 
between Laboratory Tests and Observed Temperatures 
in Large Dams. By N. Davey. Roy. 8vo. Pp. iv +25 +2 
plates. (London ; H.M. Stationery Office, 1935.) 9d.net. 

Ferns, J. L. Meter Engineering : a Practical Book on 
the Installation, Testing and Maintenance of Electricity 
Meters. Second edition. Cr. 8vo. Pp. viii+317. (London: 
Sir Isaac Pitman and Sons, Ltd., 1935.) 10«. 6d. 

Marks, Percy L. Chimneys and Flues : Domestic md 
Industrial. Cr, 8vo. Pp. 131. (London : The Technical 
Press, Ltd., 1935.) 4s. net,* 

Philpott, Stuart F. Modem Electric Cloclp : Prm- 
ciples, Construction, Installation and Maintenance. 
Second edition. Cr. 8vo. Pp. ix +214. (London : Sir 
Isaac Pitman and Sons, Ltd., 1935.) 7a.’ 6d. net.* 

Pippard, A. J. Sutton, and Pritchard, Capt. J. Laurence. 
Aeroplane Stmctures, Second edition. Med. 8vo. Pp. 
xvi +368 +13 plates. (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1935.) 21a. net.* 
Scroggie, M, G. Television. (Blackie’s “Technique” 
Series.) Cr, 8vo, Pp. ix +68 +7 plates. (London, Glasgow 
and Bombay : Blaekie and Son, Ltd., 1935.) 3a. 6d. 
net.* 

Smith, P. H. Diesel Engines : Excessive Lubricating 
Oil Consmnption. Cr. 8vo. Pp. ix +85. (London; 
Constable and Co., Ltd., 1935.) 3a. Qd. net.* 


Chemistry: Chemical Industry 

Bennett, H. Practical Everyday Chemistry : How to 
make what you Use ; No Theory— Practical Modem 
Working Formulae for making Hundreds of Products. 
Demy 8vo. Pp. xv+305. (New York; Chemical Pub- 
lishing Co. of New York; London: W- and G. Foyle, 
Ltd., 1934.) lOa. net.* 

Bodansky, Meyer, and Fay, Marion. Laboratory 
Manual of Physiological Chemistry. Third edition. Med. 
8vo. Pp. vii +274. (New York ; John Wiley and Sons, 
Inc. ; London ; Chapman and Hall, Ltd., 1935.) lOs. 
net.* 

Department of Scientific and Industrial Research : 
Building Research. Bulletin No. 6 : The Prevention of 
Corrosion of Lead in Buildings. By F. L. Brady. Second 
edition, revised. Roy. 8vo. Pp. iv +4 +1 plate, (London : 
H.M. Stationery Office, 1935.) 3d. net.* 

Hall, William Thomas. Textbook of Quantitative 
Analysis. Second edition. Med. 8vo. Pp. ix +350. (New 
York: John Wiley and Sons, Inc. ; London: Chapman 
and Hall, Ltd., 1935.) IQs. net.* 

Langenbeck, Wolfgang. Die organischen Katalysatoren 
und ihre Beziehimgen zu den Fermenten. Roy. 8vo, Pp. 
v+li2, (Berlin: Julius Springer, 1935.) 7.50 gold 

marks.* >. 

Martin, Geoffrey, Industrial and Manufacturing 
Chemistry. Part 2 : Inorganic; a Practical Treatise. 
Vol. 1. Fifth edition, revised by Geofirey Martin. Roy. 
8vo. Pp. XX +496. (London: The Technical Press, Ltd., 
1935.) 28^. net.* 

Organic Syntheses; an Annual Publication of Satis- 
factory Methods for the Preparation of Organic Chemicals. 
Advisory Board : ^ Roger Adams, H. T, Clarke, J. B. 
Conaiit, Henry Gilman, C. S, Marvel, F. C. Whitmore. 
Editorial Board ; Carl R. NoUer (Editor-in-Chief), W. H. 
Carothers, L. F. .Fieser,' W. W. Hartman, John R. John- 
son, R. C. Ftison, C. P. H. Allen (Secretary to the Board). 
Vol. 15. Med. 8vo. Pp. v+104. (New York : John Wiley 
md Sons, Inc.; London: Chapman and Hall, Ltd., 
1935.) 8s. m. net.* ■ ■ 

Rosenthaler, L. Toxikologische Miluroanalyse : Qualita- 
tive Mikrochemie der Gifte u.a. gerichtlieh-chemisch 
wich tiger Stoffe. Roy. 8vo. Pp. viii+368. ' (Berlin: 
Gebriider Borntraeger, 1935.), 25.50 gold marks.* 

Steels, H. Properties of Matter. Cr.. 8vo. Pp. vi+173. 
(London : John MiiiTay,- 1935.) 4^.* ^ ^ , 


Technology 

' Altmannsbetger, Noiizeitiiehc^ galvanisclie Metall. 
veredelmig ; Wege und Wiiike ziir Eraielimig lioeliwertig ; 
Metallaufi.agen und Arlx itsiiicthoden dor lifiitigen Gap 
. vanotechnik. Zweit© Aiiflfige. 8vo, Pp. IbO. (Coburg; 
Miiller und Schmidt, 1935.) 5 gold imirkn. 

Best-Maugard, Adolfo. A Mc+liod for Great. i\\* Design, 
New and revised edition. Ex. (>, 8vo, Pp, vlii +146, 
(London: George Allen and Unwin, Ltd,, 1935.) 6s. 
net. 

Bullens, D. K. Steel and its Hc^at ITeatiiient. Third 
edition, rewritten and reset. Med. 8\’€). Pp. xiii +580. 
(New York; Jolin Wiley ami Hons, Jnc. ; London: 
Chapman and Hail, Ltd., 1935.) 25.s, net.* ... 

Crook, Thumian C. Simplifk'd I\!'e«.'lianieal Drawing: 
a Textbook for Beginners. Revised edition. Metl, 8vo. 

■ (New York and London : MeOraw-Hil! Book Co., Inc., 
1935.) Is. &d. net. 

French, Thomas E. A Manual of Engineering Draw- 

■ ing for Students and Draiightemen. Fifth edition, revised 
and enlarged. Med. 8vo. Pp. 4R3, (New York and 

‘London: 'McGraw-Hill Book Co., Ine., 1935.) 18s, 

net. 

Hewitt-Bates, J. S. Bookbinding for Schools : a Text- 
book for Teachers and Studeius in Idleinentary and 
Secondary Schools and Training (\dlegas. Hc'cond revised 
edition. Demy 8vo. Pp. vii + i2H -f i 1 plates. (Leicester 
. and London ; The Dryad Piths, 1935.) net. 

Rosenhain, Walter, An Infroduetioii to the Study of 
Physical Metallurgy. Kovised and partly' re-written by 
John L. Haughton. Third edition. Ihuny 8vo. Pp. 
xvi +368 +36 plates. (Ltmdon : Constable an<l Co., Ltd., 
1935.) 20«. net * 

Sawer, D. D. Art in. Daily Life for Yo!,ing and Old,. 
Demy 8vo. Pp. xvi +193 (68 piate,8). (London; B, T, 
Batsford, Ltd., 1935.) fH.' net. ' 

Geography: Travel 

Armelin, GisMe. Un voyage aux Indes. Cr. 8\'o. Pp, 
99. (Paris : A. Messein, 1935.) 12 francs. 

Benn, Wedgwood, and Benn, Margaret. Beckoning 
Horizon: a Journey Round the World. Demy 8vo. Pp. 
408. (London, New Y"ork, Toronto and Melbourne : 
Cassell and Co., Ltd,, 1935.) I2s. Bd. net. 

Brown, Ivor. The Heart of England, Demy 8vo. Pp. 
viii+120 +97 plates. (London; B. T. Batsford, Ltd., 

1935. ) Is. M. net. 

Calvert- Wilson, J. M. The Woild Around Us. Book 
4: The Home-Lands. Imp. Idmo. Pp. 247 +4 plates. 
(London and Edinburgh ; W. and R. ChamlxTs, Ltd,, 

1936. ) 2«. 

Defant, A., Heraiisgegoben iin ^Uiffcrage der Notgemeiii- 
schaft der Deutsehen Wissensehaft von. "Wissonscdiaftliclie 
Ergebnisse der Deutsehen Atlantischtai iCxpedition aiif 
dem Forschungs- und VermcHaungsschiff Meteor 1925- 
1927. ^ Band 3, Teil 3: Die Sediment e des aqiiatorialen 
atlantischen Ozeans. Lieferung .1 : A. Die Verfalireii der 
Gewinnung und Untersuchimg dei* Sediment e, von C‘arl W. 
Correns ; B. Die Foraniinifcren in dem aqiiatorialen 

■ Teil des atlantischen Ozeans, von IVolfgang Schott. Roy. 
4to. Pp. ii +134+5 plates, (Berlin imd Leipzig : Walter 
de Gruyter und Co., 1935.)* 

■ , Fuson, C. G. New Geography of China, Beniy’ Svo. 
Pp. 285. (London:, Kegan Paul and Co,, Ltd., 1935.) 
6s. net. 

; . , Hummel, C., Malaya kreuz und cjuer ! Mit Parang imd 
- Kompass in tropisch lYaldern. Roy. 8vo. Pp. 166. 
(Mtinehen: Kosel und Pustet, 1935.) 3 gold marks. 

. Laughiin, Clara E. , So you’re going to the Mediter- 
■ ranean. Fcap, Svo. ,.Pp. 660 +16 plates. (London: 
Methuen and Co., Ltd.,, 1935.) AOs. m. net. 

. Le Bourgeois, J. LTnde aux.,T.ent couleui'S. Cr. Svo. 

' V ^ Hachette et Cie, 1 935, ) 

Somewhere, in Scotland: 
W^tern Highlands in Pen and Picture. Demy 8vo. 

iaLL \ I George Routledge and Sons, Ltd., 

1935.) 8s. Bd, net. 
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Maulls O. Frankreiclis 'O'berseereieli (Bas franzdsiscbe 
Grossreich, ; Bbersee) : Landerkunde und GeopoHtik. 
(Sammluiig Goschen, Band 1098.) Pott 8vo. Pp. 164. 
(Berlin imd Leipzig : Walter de Gruyter nnd Co., 1935.) 
1.62 gold marks. 

National Museum of Wales. The Map of Wales (before 
1600 A.D.). By F. J. North. Cr. 4to. Pp. ii +69. (Cardiff : 
National Museum of Wales, and Press Board of the ' 
University of Wales, 1935.) Is.* 

Nawfathj Alfted. , The Glories of Hindustan. Feap. 
4to. 240 plates. (London ; ' Methuen and Co., Ltd., 
1935.) 25^. net. 

Outhwaite^ Leonard. Unrolling the Map : the Story of 
Exploration. Bemy 4to. ' , Pp. xiv+35L (London: 
Constable and Co., Ltd., 1935.) 16^. net.* , 

Strode, Hudson. The Pageant of Cuba. Med. 8vo. 
Pp. 318. (London : Jarrolds Publishers (London) Ltd., 
1935.) 18s. net. : 

Symington, John. In a Bengal Jungle : Stories of Life 
on the Tea Gardens of Northern India. 8vo. Pp. 245. 
(Chapel Hill, N.C. : University of North Carolina ; 
London : Oxford University Press, 1935.) 9^. net. 

Thompson, W. Harding, and Clark, Geoffrey. The 
Sussex Landscape. (County Landscapes.) Fcap. 8vo. 
Pp. 128+16 plates. (London: A. and C. Black, Ltd., 
1935.) 5s. net. 

Tibal, Andre. La Telieslovaqui© : etude economique. 
(Collection Armand Colin : Section de geographie, No. 
183.) Gl. 8vo. Pp. 224. (Paris: Armand Colin, 1935.) 
10.50 francs.* 


General Biology: 
Botany : 


Natural History 
Zoology 


Baker, E. C. Stuart. The Nidifieation of Birds of the 
Indian Empire. Vol. 4 : Pandionidie — ^Podicepidsc. 
Med. 8vo. Pp. xi +546 +7 plates. (London: Taylor 
and Francis, 1935.) 306'.* 

Bertin, L^on. Exposes de biologie zoologique, 2 : 
Migrations at metamorphoses de Fanguille d’Europe. 
(Actualit6s scientifiqiies et industrielles, 264.) Boy. 
8vo. Pp. 57. (Paris : Hermann et Cie, 1935.) 15 francs.* 
Bohn, Georges. Lemons de zoologie et biologie general©, 
4 : Les iiivertebres ; arthropodes, moliusques et eehino- 
dermes. (Actiialites scientifiques et industrielles, 242.) 
Roy. 8vo. Pp. 132. (Paris: Hermann et Cie, 1935.) 
18 francs.* 

British Museum (Natural History). List of British 
Vertebrates. Mammals, by M. A. C. Hinton ; Birds, by 
B. W. Tucker ; Reptiles and Amphibians, by H. W, 
Parker ; Fishes, by J. R. Norman. Bemy 8vo. Pp. 
v +66. (London : British Museum (Natural History), 
1935.) l6.* 

Curtis, Otis F. The Translocation of Solutes in Plants : 
a Critical Consideration of Evidence bearing upon Solute 
Movement. (McGraw-Hill Publications in the Agricul- 
tm'ai and Botanical Sciences.) Med. 8vo. Pp. xiii +273. 
(New York and London : McGraw-Hill Book Co., Inc., 
1935.) 186. net,* 

Dubuisson, M. Exposes de biologie general© en rap- 
port avee la cytoiogie, 4 : Les ionogrammes de la con- 
traction muscuiaire (technique d’enregistrement et 
resultats). (Actiialites scientifiques et industrielles, 246.) 
Roy. 8 VO. Pp. 35+4 plates. (Paris : Hermann et Cie, 
1935.) 12 francs.* 

Ephrussi, Boris. Exposes de biologie (embryologie et 
histogenese), 4 : Phenomenes d’integration dans les 
cultures des tissus. (Actuaiites scientifiques et indus- 
trielles, 240.) Roy. 8vo. Pp. 24. (Paris: Hermann et 
Cie, 1935.) 8 francs.* 

Fernald, H. T. Applied Entomology : an Introductory 
Text-Book of Insects in their relations to Man. (McGraw- 
Hill Publications in the Zoological Sciences.) Third 
edition. Med. 8vo. ■ Pp. x +405. (New York and London': 
McGraw-Hill Book, Co.,, Inc., 1935.) , 216. net.* 

Fishery Board for Scotland. Salmon Fisheries, 1935, 
No. 1 : The Sea Trout of Mull. By G. Herbert Nall. 
Imp, 8vo. Pp. 44+4 plates. (Edinburgh and London : 
H.M. Stationery Office, 1935.) 26. 6d. net.* 


_|. FitzPatrick, Frederick. L., and Horton, Ralph E. Every- 
^ day Biology. Imp. i6mo, Pp. xiv +611 +xivi +4 plates. 
(London; Constable and Co., Ltd., 1935.) 8s. 6d. net.* 

Fournier, F. . Les- , caet6es ’©t ' les plantes - grasses. 
(Encyclopedie pratique du natui'aliste, VoL 28.) Feap. 
8vo, Pp. ccciv +110 +85 plates. (Paris: Paul Leche- 
valier, 1935.) 50 francs.* 

Garstang, Walter. Songs of the Birds. (The, Week- 
end Library.) Revised third edition; with a New Chapter 
on the Classification of Birds. Fcap. 8vo, Pp. 139. 
(London: John Lane, The Bodley Head, Ltd.,, 1935.) 
35. 6d. net,* 

Green, T. L. Zoological Teclinique : for Teachers and 
Senior Students. Demy 8vo. Pp. 118 +3 plates. (London ; 
Allman and Son, Ltd., 1935.) Sa. net.* 

Grove, W. B. British Stem- and Leaf-Fungi (Coelo- 
V mycetes) : a Conti'ibution to our Knowledge of the 
Fungi Imperfect! belonging to the Sphaeropsidales and 
the Melanconiales. Vol. 1 : Sphaeropsidales, to the end 
of the Sphaerioideae which have Colourless, or nearly 
Colourless Spores, Demy 8vo. Pp. xx +488. (Cambridge: 
At the University Press, 1935.) 216. net.* 

James, W. O., and Clapham, A. R. The Biology of 
Flowers. Roy. 8vo. Pp. viii +116+41 plates. (Oxford : 
Clarendon Press; London: Oxford University Press, 
1935.) 86. 6d. net.* 

Koltzoff, N. K. Exposes de biologie (la genetique et 
les probl5mes de revolution), 1 : Physiologie du de- 
veloppement et genetique. (Actuaiites scientifiques et 
industrielles, 254.) Roy. 8vo. Pp. 56. (Paris : Hermann 
et Cie, 1935.) 12 francs.* 

Liidi, Werner. Das Grosse Moos im westschweizerischen 
Seelande und die Geschichte seiner Entstehung. (Ver- 
offentlichungen des Geobotanischen Institutes Riibel in 
Zurich, Heft 11.) Med. 8vo. Pp. 344 +13 plates. (Bern : 
Hans Huber, 1935.) 19.80 francs.* 

Palmer, Richard. Living Things : an Introduction to 
Biology. Cr. 8vo. Pp. 400. (London : George Allen and 
Unwin, Ltd., 1935.) 7s. 6d. net.* 

Paulian, Renaud. Exposes de biometrie et de statistique 
biologique, 6 ; Le polymorphisme des males de eoleop- 
teres. (Actuaiites scientifiques et industrielles, 225.) 
Roy. 8vo. Pp. 34. (Paris : Hermann et Cie, 1935.) 
10 francs.* 

Phillips, Mary E., and Cox, Lucy E. The Teaching of 
Biology. Cr. 8vo. Pp. viii +155 +4 plates. (London: 
University of London Press, Ltd., 1935.) 46. 6d. net.* 
Schwerdtfeger, L. Untersuchungen liber die Mortalitat 
der Forleule (Panolis flammea Schiff) im Krisenjahr einer 
Epidemic. Sup. Roy. 8vo. Pp. 60. (Hannover : Schaper 
Verlag, 1935.) 3 gold marks. 

“Scott, Jock”. Greased Line Fishing for Salmon. Com- 
piled from the Fishing Papers of the late A. H. E. Wood, 
of Glassel. With Contributions by the Rt. Hon. J. W. 
Hills and G. M. La Branch©. Demy 8vo. Pp. 221+16 
plates. (London: Seeley, Service and Co., Ltd., 1935.) 
126. 6d. net.* 

Siboga-Expeditie. Die Gorgonacea der Siboga-Expedi- 
tion. Supplement 1 : Revision der Piexauridse. Par G. 
Stiasny. Sup. Roy, 4to. Pp. vi +106 +7 plates. (Leiden : 
E. J. Brill, 1935.)* 

Smith, Malcolm A. The Fauna of British India : 
including Ceylon and Burma. (Published under the 
authority of the Secretary of State for India in Council.) 
Reptilia and Amphibia, Vol. 2 : Sauria. Med. 8vo. 
Pp. xiii +442+1 plate. (London: Taylor and Francis, 
1935.) 305.* 

Welch, Paul S. Limnology. (McGraw-Hill Publications 
in the Zoological Sciences.) Med. 8vo, Pp, xiv +471. 
(New York and London: McGraw-Hill Book Co., Inc., 
1935.) 306. net.* 

White, Frank W. Birth Control and its Opponents. 
Cr. 8vo. Pp. xi + 164. (London ; John Bale, Sons and 
Danielsson, Ltd., 1935.) 36. 6d, net.* [Corrected entry.] 

Wolf, B., Auctore. Animalium Cavernarum Catalogus. 
Sup. Roy. 8vo. Pars 3. Band 1, Pp. 33-48 ; Band 2, 
Pp. 65-96; Band 3, Pp. 145-224. 10.60 FI. (18 gold 

marks.) Pars 4. Band 1, Pp. 49-64 ; Band 2, Pp. 97-128 ; 
Band 3, Pp. 225-304. 10.60 Fi. (18 gold marks.) 

(’s-Gravenhage : W. Junk, 1934-1935.)* 
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Anthropology : Archaeology 
Gardiner, A. H. The Attitude of the Ancient Egyptians 
to Death and the Dead. (The Frazer Lecture for 1936.) 
Cr. 8vo. Pp. 46. (Cambridge: At the University Press, 
1935.) 2s, net. ^ . y. 

Glovers T. R. The Aiicieat World : a Begaming. Cr. 
Svo. Pp. xii +388 +8 plates. (Cambridge : At the 
University Press, 1935.) 7s. 6d. net. 

Hooke, S. H., Edited by. The Labyrinth : Further 
Studies in the Relation between M5rth and Ritual m the 
Ancient World. Demy 8vo. Pp. 302. (London : Society 
for Promoting Cliristian Knowledge, 1935.) 12s. 6d. net. 

Mallowan, N. E. L., and Rose, J. Cruikshank. Pre- 
historic Assyria : the Excavations at Tall Arpachiyah, 
1933. 4to. Pp. 178. (London ; Oxford University Press, 
1935.) 21s. net. 

Philosophy: Psychology 


Murdilson, Carl, Edited by. A Handbook of Social 
Psycholo,gy. By W. C. Allee, Gordon W. Allporfc, Priedricli 
Alverd:6s, R. E. Biiclianftn, Fraleric E, Cloments, J. p. 
Dashieil, Erwin A. Esper, Herbert Frlodmann, Edwin 
Deeks Harvev, Melville J, Herekovits, Catharine Cox 
Miles, Walter R. Milos, Gardner Murphy, Lois Barclay 
Murphy, 0. E. Plath, Thoriief Seh|eldt;^riip-Kbbe, Victor E. 
Shelford, Warren S. Thompson, W. D. Wallis, P. L. 
Wells, Raymond Royee Willoughby, Clark Wissler, Ada 
W. Yerkos, Robert ^1. Ycrkes. (International University 
Series in Psycholog.y.) Med. Svo. Pp, xii+llll5. (Wor« 
cester, MassI : Clark University Press ; London: Oxford 
University Press, 1935.) 275, net.* 

Storer, Robert V. Maladjustments of Sex : a Handbook 
of Sexual Psychology. Drray 8yo. (Landon : Joim. Bale, 
Sons and Daniolsson, Ltd., 1935.) 7*‘. Cki. net. 

Welch, Livingston. Imagination and Human Nature. 
.(Psyche Monographs, No. 3.) Demy Svo. Pp, 223. 
(London :■ Kegan Paul and Co., Ltd., 1935.) 7s. 6d. net. 


Adams, G. P., Loewenberg, J., and Pepper, S. C., 
(Editors). Possibility. (University of California Publi- 
cations in Philosophy, Vol. 17.) Cr. 8vo. Pp. vi+224. 
(Berkeley, Calif. : University of California Press ; London : 
Cambridge University Press, 1935.) 10s. net. 

Alexander, William Picken. Intelligence, Concrete 
and Abstract: a Study in Differential Traits. {British 
Journal of Psychology, Monograph Supplements, No. 19.) 
Sup. Roy. 8vo. Pp. x+178. (London: Cambridge 
University Press, 1935.) 125. dd. net.* 

Btittoni Lionel. Animal Ideas : a Dramatic Symphony 
of the Human in the Universe. Cr. Svo. Pp. 134. (New 
York and London : Putnam and Co., Ltd., 1935.) 5a. net. 

Biihler, Charlotte. From Birth to Maturity : an Outline 
of the Psychological Development of the Child. Translated 
from the German by Esther and William Menaker. Or. 
Svo. Pp. xiv +237. (London : Kegan Paul and Co., Ltd., 
1935.) 7a. 6d. net.* 

Eddy, Sherwood. A Pilgrimage of Ideas : or The Re- 
Education of Sherwood Eddy. Ex. Cr. Svo, Pp. xiii + 
336. (London: George Allen and Unwin, Ltd., 1935.) 
lOa. 6d. net. 

Fuller, Sir Bampfylde. The Tyranny of the Mind : a 
Common-Sense Psychology. Demy Svo. Pp. 253. 
(London: T. Werner Laurie, Ltd., 1935.) 8a. 6d. net.* 
Griffiths, Ruth. A Study of Imagination in Early 
Childhood and its Function in Mental Development. 
Demy Svo. Pp, xiv +367. (London ; Kegan Paul and 
Co., Ltd., 1935.) 12a. 6d. net.* 

Hamley, H. R., General Editor, The Testing of Intel- 
ligence. Demy Svo. Pp. 175. (London ; Evans Brothers, 
Ltd., 1935.) 2a. 6d. net. 

Hunt, H. Ernest. How to Use Your Mind. Cr. 8vo. 
Pp. 128. (London ; Rider and Co., 1935.) 3a. 6d. net. 

Isaacs, Susan. The Psychological Aspects of Child 
Development, (Published in association with the Uni- 
versity of London Institute of Education.) Demy Svo. 
Pp. 45. (London ; Evans Brothers, Ltd., 1935.) la. 6d.net.* 
Koffka, K. Principles of Gestalt Psychology. (Inter- 
national Library of Psychology, Philosophy and Scientific 
Method.) Demy Svo. Pp. xi +720. (London : Kegan 
Paul and Co., Ltd.; New York : Harcourt, Brace and 
Co., 1935.) 25a. net.* 

Lowenfeld, Margaret. Play in Childhood. Post Svo. 
Pp. 345. (London ; Victor Gollancz, Ltd., 1935.) 8a. 6d. 

: net.* , ' ■ 

Madariaga, Salvador de. Don Quixote; an Introductory 
Essay in Psychology. Cr. Svo. Pp. 169. (Oxford : Claren- 
don Press; London: Oxford University Press ' 1935.) 
7a. 6d.net. . ^ ■ ■■■. . . ^ 

Medical Research Council and Department of Scientific 
and Industrial Research. The Relation between IHumina- 
tion and Industrial Efficiency. 1 ; The Effect of Size of 
Work. By H. C. Weston. (Joint Report of the Industrial 
Health Research Board and the lUumiaation Research 
Committee.) Boy. Svo. Pp.'iv+M. (London: H.M. 
Stationery Office, 1935.) 4d net.* 

Moore, Thomas Vemer. Principles of Ethics. ' Svo. 
Pp, 881. (Philadelphia and London : J. B. Lippincott ■ 
Co., 1935.) 125. 6d. net. ■ 


'Miscellany 

A Victim. Crook Frightfulness. Demy Svo. Pp. 
■hi +196. (Binningliam : Moody Brothers. Ltd,, 1936.) 

7s. 6d.* 

■ Charaka Club. 'Hie Prot^eediiigs of the Charaka Club, 

(Published for the Charaka VoL 8. Mod. 8vo. 

Pp. xvi+202 +31 I'dates. (Xew York; Columbia Uni- 
versity Press ; London: Oxford University Press, 1935.) 

25s. net.* 

Fracastoro, Girolamo. Fraeastor : Hyphilis, or the 
French Disease ; a Poem in Latin Hexameters. With a 
Translation, Notes ami Apptuidix, by Heneage ^Wyniie- 
Finch. Imp. 16mo. Pp. vii -I 253 "1-4 platOB. (London; 
William Heinernann (Medical Books), Ltd., 1935.) lOa. 6<|. 
net.* 

Heard, Gerald. Scianca in the Making. Ex. Cr. Svo. 
Pp. 267. (London : Bhiber and Faber, Ltd., 1935.) 7s. 6d. 

net,* 

Knight, Elsie V. M. The Golden Science S«»ioB. Imp. 
16mo, Book 2. ' Pp. 256 +4 plates. (London ; University, 
of , London Press, Ltd., 19.15.) limp, 2 js. 6fl. ; cloth 
boards, 2^?. 9d. 

Lauwerys, J. A. ■ Introductory Science. Part 3. GL 
Svo. Pp. 144. (London : Edward Arnold and Co., 1935.) 
Paper, D. 9d. ; cloth, 2s. 

London Life and Labour. The New Survey of London 
Life and Labour, Vol. 9 j Life and Leisure. Demy 8vo. 
Pp. xiv +446. , (London : P, S, King and Son, Ltd., 
1935.) 17s. 6d. net.* 

Moore, John. Country Men, Cr. Svo. Pp. ix +217 +8 
plates. . (London and Toronto : J. M. Dent and Sons, 
Ltd., 1936.) 7s. 6d. net.* 

Nauka Polska : jej Potrzehy, Orgaiiiza<*ja i Rozwdj, 
(Science and Letters in Polaml ; their Neeils, Orgariiza-,, 
tion and Progress.) Tom 20. Sup. Roy, 8vo, 

Pp. viii +379. (Warszawa : Imienia Mianowskiego, 

1935.)* 

■ Next Five Years, The ; an Essay in Po!iti(*al Agreement. 
Demy Svo. Pp. xvi +320. (London ; Miicmillan and Co.,,, 

Ltd., 1935.) 5s. net.* 

Oakes, Lois, Compiled by, assisted by Davie, Thos. B, 
A Pocket Medical Dictionary. Second e<iitioii» GL l6mo. 
Pp. XX +366. (Edinburgh ; E. and S. Livingstone, 1935.) 

35. net.* 

Robinson, Henry W., and Adams, W^alter, Edited by. 
The Diary of Robert Hooke, • M. A., M,.D., F.R.S., 1672- 
1680. Transcribed from the Original in the possession of 
the Corporation of the City of London (Guildhall Library). 

.. Med. Svo. Pp. xxviii +527 +8 plates. . (London : Taylor 
and Francis, 1935.) 25s.* 

Spafford, IvoL '.' Fundamentals in Teaching Home 
Economics. Demy, Svo. Pp. xiii +424. (Now York: 
^hn Wiley and. Sons, Inc. ; London Chapman and 
Hall, Ltd., 1935.) 13^. 6d. net* 

ThomsoHj H, Campbell. The Story of the .Middlesex 
Hospital Medical School. Written at the request of the 
Council of the Medical School on the Occasion of the 
.'Centenary. Med, Svo, Pp. xiii +182 +20 plates. (London; 
John Murray, 1935.) 10s. 6d. net* 
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Recent Scientific and Technical Books 

Volumes marhed with an asterish {^) have been received at “Nature” Office 


Mathematics: Mechanics: Physics 

Alleiiy Edward S. Six Place Tables. With Explanatory 
Notes. Fifth edition. Cr. 8vo, (New York and London : 
McGraw-Hill Book Co., Inc., 1935.) 9.9. net. 

Borchardtj W. G. , A School Certificate Algebra. Cr. 
gvo. ’ Pp. 520 . (London : Eivingtons, 1935.) 4s. net. 

Bubbers, G. A. Arithmetic of Earning and Spending. 
(Macmillan’s Senior School Series, Terminal Book D.) 
Or. Svo. Pp. vi+104. (London: Macmillan and Co., 
Ltd,, 1935.) Is. 3d. , 

Carr, WilHam* The Arithmetic of Farm and Garden : with 
Answers and Notes. (Macmillan’s Senior School Series, 
Terminal Book B.) Cr. gvo. Pp. vi +8.2 +xvi. (London : 
Macmillan and Co., Ltd., 1935.) Is, 3d. 

Chambers, F. W. Aiithmetic, First ■ Year. (Mac- 
millan’s Senior School Series.) Teacher’s Book. Cr. Svo. 
Pp. 304. (London : Maemillaii and Co., Ltd., 1935.) 
3^. 6d. net. 

Chambers, F. W.. The Arithmetic of Logaritlims : wdth 
Answers and Notes, (Macmillan’s Senior School Series, 
Terminal Book C.) Or. Svo. Pp. 58 + viii. (London ; 
Macmillan and Co., Ltd., 1935.) !«. 3d, 

Co2ens, C. J. Higher Mathematical Papers. Cr. Svo. 
Pp. 176. (London : Edward Arnold and Co., 1935.) 3s. 

Crew, Henry. The Rise of Modern Physics. Second 
edition. Cr. 8vo. Pp. xix+434 +16 plates. (London: 
Baillidre, Tindall and Cox, 1935.) 18^.* 

Debye, P. Kernphysik. Demy Svo. Pp. 34. (Leipzig : 
S. Hirzel, 1935.) 1.60 gold marks.* 

Durand, WilHam Frederick, Editor-in-Chief. Aero- 
d3mamio Theory : a General Review of Progress. (Under 
a Grant of the Guggenheim Fund for the Promotion 
of Aeronautics.) 6 &nde. Roy. Svo. Vol. 3 : The 
Theory of Single Burbling ; The Mechanics of Viscous 
Fluids ; The Mechanics of Compressible Fluids ; Experi- 
mental Methods ; Wind Tunnels. Pp. xiv +354 +6 plates. 
(Berlin ; Julius Springer, 1935.) 20 gold marks. 

Fuchs, R., Hopf, L., und Seewaid, Fr. Aerodynamik. 
Zweite, voilig neubearbeitete und erganzte iiuflage der 
”Aerod 3 mamik” von R. Fuchs und L. Hopf. 3 Bande. 
Roy. Svo. Band 2 : Theori© der Luftkrafto. Von R. 
Fuchs. Pp. viii +310 +24. (Berlin : Julius Springer, 
1935.) 30 gold marks. 

Hanby, George A. Elementary Building Geometry. 
Cr. 4to. Pp. 84. (London: Edward Arnold and Go., 
1935.) 3.9. net. 

' , Hill, T. H. Ward. Elementary Analytical Geometry, 
Cr. Svo. Pp. viii +264. (London, Bombay and Sydney: 
George G. Harrap and Co., Ltd., 1935.) 49. 6d. 

ITnstitut Henri Poincar^, Annales de. Vol. 5, Fasc. 1 : 
Considerations sur la convergence dans le calcul des 
probabiiites, par F. P. Cantelli ; La theori© projective de 
la relativite,. par J. A. Schouten. Imp. Svo. Pp. 88. 
(Paris : Institut Henri Poincare ; Les Presses univer- 
sitaires de France, 1935.) 40 francs.* 

Jeans, Sir Janies. Die neuen Gnmdlagen der Naturer- 
kenntnis, , Aiis dem Englischen ubersetztmg von Helene 
Weyi und L. Nordheim. Zweite Aufiage. Svo. Pp. 340. 
(Stuttgart: Deutsche Verlags-Anstalt, 1935.) 9 gold 

marks. 

Lanchester, F. W. Relativity : an Elementary Ex- 
planation of the Space-Time Relations as established by 
Minkowski, and a Discussion of Gravitational Theory 
based thereon. Ex. Cr. Svo. Pp. xiv +222. (London : 
Constable and Co., Ltd., 1935.) 129. net.* 

Landucci, P. C. Lo spazio e la fisica modema. Cr. 
Svo. Pp. 218. (Roma: Edi trice Studitim, 1935.) 6 lira. 

McLachian, N. W. Noise : a Comprehensive Survey 
from Every Point of View’. Cr. Svo. Pp. 156. (London : 
Oxford University Press, 1935.) 69. net. 


Maclean, John. Descriptive Mathematics. Demy Svo. 
Pp. xvi +143. (Bombay, Calcutta, Madras and London : 
Macmillan and Co., Ltd., 1935.) 2.8 rupees.* 

Mangold, John Frederic. Practical Mechanics of Motion . 
Cr. Svo, Pp. 263. (New^ York and London : McGraw- 
Hill Book Co., Inc., 1935.) 129. 

Mailer, John Anthony, and Lilly, Scott Barrett. Analyti c 
Mechanics. Revised edition. Ex. Or. Svo. Pp. xvi +309. 
(New York and London : D, C. Heath and Co., 1936.) 
59. net. 

Siddons, A. W., and Daltry, C. T. Elementary Algebra. 
School Certificate Section of Parts 2 and 3. Cr, Svo. 
Pp. xii +133-526. (Cambridge : At the University Press, 
1935.) 49. ; with Answers, 49. 6d. 

Uller, Karl. Das Gnmdgesetz der Wellenfortpflanzuiig 
aus bewegter Quelle in bewegtem Mittel ; Der Miehelson- 
Versuch und die Raumzeitlehre von Einstein. Sup. Roy. 
8vo. Pp. 138. (Munchen und Berlin : R. Oldenbourg, 
1935.) 7 gold marks.* 

Weckering, R. Stereophysique : Nouvelles theories sur 
la constitution de la matidre et 1’ origin© des rayonne- 
ments ; structure dans I’espace des edifices atomiques et 
moleculaires ; processus physiques a i’origine des spectres 
de raies. Svo. Pp. 662. (Paris : Libr. Dunod, 1935.) 

Weichart, Fr. Die physikalischen Grundlagen der 
Rundfunktechnik. Vierte verbesserte Aufiage. Pott Svo. 
Toil 2. Pp. iv +132. (Berlin : Weidmann Verlag, 1935.) 
2.70 gold marks. 

Engineering 

Ardenne, M. voti. Femsehempfang. Svo. Pp. 116. 
(Berlin : Weidmann Verlag, 1935.) 6.30 gold marks. 

Behn, F. W. Kurzwellenschaltungen. Roy. Svo. Pp. 
105. (Berlin : Rothgiesser und Diesing, 1935.) 3.50 gold 
marks. 

Byrson, Thomas. Mining Machinery ; the Generation, 
Transmission and Utilization of Power, for candidates 
for the Under-Manager’s Certificate. Demy Svo. Pp. 
394. (London: Sir Isaac Pitman and Sons, Ltd., 1935.) 
129. Qd. net. 

Clease, A. G. Douglas. Your Car, How it Works ; 
the Operation of the Modern Motor Car Explained in the 
Simplest Language. Second edition. Demy Svo. Pp. 53. 
(London : Ilifie and Sons, Ltd., 1935.) I 9 . net. 

Codd, A. Mortimer. Electric Wiring Diagrams for Motor 
Vehicles. Fourth edition. Roy. Svo. Pp. 264, (London: 
E. and F. N. Spoil, Ltd., 1935.) 59. net. 

Cooke, C. H. Claude. Alternating Current Practice : 
a Handbook for those engaged in Electrical Installation 
Work ; with Special Reference to the Change-over from 
D.C. to A.C. Demy Svo. Pp. viii +247. (London : Crosby 
Lockwood and Son, Ltd., 1935.) 99. 6d. net.* 

Fontviolant, Bertrand de. Resistance des mat^riaiix 
analytique ©t graphique. Tome 3 : Syst5mes a trois 
dimensions, ouvrages en ma^onnerie et en b5ton arme. 
(Encyclopedie du genie civil et des travaux publics.) Roy. 
Svo. Pp. vii +646. (Paris : J.-B. Baillibre ©t fils, 1935.) 

Garnham, S. A., and Ha<EieId, Robert L. The Sub- 
marine Cable. Cheap edition. Roy. Svo. Pp. 242. 
(London : Sampson Low, Marston and Co., Ltd., 1935). 
69. net. 

Habert, F, Warmetechnische Tafein : Unterlagen fur 
die Rechnungen des Warmeingenieurs in Schaubildem und 
Zahlentafeln. Herausgegeben mit Unterstutzung der 
WarmesteU© Diisseldorf des Vereins deutseher Bisen- 
hiittenleute. Svo. (Diisseldorf: Verlag Stahleisen, 
m.b.H., 1935.) 14.50 gold marks. 

Hardy, A. C. Motorshipping : the Diesel Engined 
Ship. Cheap edition. Cr. 4to. Pp. 178. (London : Chap- 
man and Hall, Ltd., 1935.) 79. 6d, net. 
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Hardy, A. C. MotorsMps : the Characteristics of 
Mercantile Vessels Propeled by Internal Combustion 
Engines. Cheap edition. Demy 8vo. Pp. 327. (London: 
Chapman and HaU, Ltd., 1935.) Is. 6d. net. ^ ^ . 

“Hiitte”. Des Ingenienrs Taschenbuch. Secnsuna- 
zwanzigste Auflage. Band 4. 8vo. Pp* 1216. (Berlin . 
Wilhelm Ernst nnd Sohn, 1935.) , tt 

Kesselheim, W. Wege zur Verbesserung und Ver- 
billigung des Betons beim Talsperxenbau. Svo. Pp. 118. 
(Wurzburg : Triltsch Verlag, 1934.) 3.60 gold marks. 

Lorain, Pierre. Les turbines a vapeur et h combustion 
interne. (Encyciop4di© industrielie et commerciale.) Svo, 
Pp. 688. (Paris: L6on Eyrolies, 1935.) 

Meyer, Julius, BEerausgegeben von. Li© Grundlagen 
des Luftschutzes. Svo. Pp. 328. (Leipzig : S. Hirzel, 
1935.) 4.80 gold marks. 

Mignet, Henri. The Flying Flea (“L© Poii-du-Ciel ) : 
How to Build and Fly It. Translated from the French 
by the Air League of the British Empire. Lemy Svo. 
Pp. 285. (London: Sampson Low, Marston and Co., 
Ltd., 1935.) 75. 6d. net. 

Miller, Samuel C., and Fink, Donald G. Neon Signs: 
Manufacture, Installation, Maintenance. Med. Svo. Pp. 
302. (New York and London : McGraw-Hill Book Co., 
.Inc., 1935.) 185. net. ^ 

Modem Diesel, The : a Review of High Speed Com- 
pression Ignition Oil Engines for Road Transport, Air- 
craft and Marin© Work. Third edition, enlarged and 
thoroughly revised, Cr. Svo. Pp. 238. (London : Ilifle 
and Sons, Ltd., 1935.) 35. 6d. net. 

Moyer, James A., and others. Elements of Engineering 
Thermod3m.amics. Fifth edition. Med, Svo. Pp. 192. 
(New York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1935.) 125. 6d. net. 

Naylor, A. H. Siphon Spillways. Lemy Svo. Pp. 
xii 4-84. (London : Edward Arnold and Co., 1935.) 
85. 6d. net. 

Petzold, H., und Scharf, R. Versueh© zum Luftschutz. 
Pott 8vo. Pp. 67. (Leipzig und Berlin : B. G. Teubner, 
1936.) 2 gold marks. 

Poole, Granville. Haulage and Winding; Conveying 
and Hoisting Mineral from the Workings to the Surface ; 
with Special Reference to Coal Mines. Roy. Svo. Pp. 
552. (London : Ernest Benn, Ltd., 1935.) 635. net. 

Probst, E. Grundlagen des Beton- xmd Eisenbeton- 
baues. Roy, Svo. Pp. 345. (Berlin : Julius Springer, 
1935.) 22.60 gold marks. 

Ridge, G, Harold, and Aldred, F. S. Stag© Lighting ; 
Principles and Praotice. Cr. 4to. Pp. 142. (London ; 
Sir Isaac Pitman and Sons, Ltd,, 1935.) Is. Gd. net. 

Robinson, Emesi H. Televiewing. Cr. 8vo, Pp. 288. 
(London : Selwyn and Blount, Ltd., 1935.) 65. net, 

Rohr, F. Wasser- und Sinkstoff-Bewegungen in Fluss- 
und Seeh§.f©n. Sup. Roy. 8vo. Pp. 62. (Miinchen und 
Berlin : R. Oldenbourg, 1934.) 4.80 gold marks. 

Schulze, F. W. O. SeehUfenbau. Sup. Roy. 8vo. Band 
3, Lieferung 1. Pp. 80. (Berlin : Wilheim Ernst und Sohn, 
1935.) ' : 6,70 gold marks. ■ 

Vieser, W. Grundlagen des bautechnischen Luft- 
Bchutzes. Roy. Svo. Pp. 66. (Berlin: Zement-Verlag, 
G.m.b.H., , 1935.) 2.60 gold marks. 

Whitehead, J. B. Impregnated Paper Insulation ; the 
Inherent Electrical Properties, Boy. 8vo. Pp. 221. (New 
York ; John Wiley and Sons, Inc. ; London ; Chapman 
and Hall,. Ltd., ,1935.) 20s.net.- 
Wiitker, R. Streckenausbau mit Stahl. Roy. Svo. 
Pp. 82 +16 plates. (Berlin : Wilhelm Ernst und Sohn, 
1935.) '5.60 gold marks. 

Chemistry : ' Chemical Industry 

Berthelot, Ch. L’iiidustrie des combustibles solides: et 
gazeiix. (Les Monographies de la Revue de Ghimie in- 
clmtrielle.) 4to. Pp. 40. {Paris: Gauthier- ViUars, 1935.) 

Bomer, A., Juckenack, A., und Tillmans, J., Heraus- 
gegehen von, Handbuch der Lebensmittel-Ghemie. 
S Bande. Sup. Roy. Svo. Band 2 : Allgemein© XJntersuch- 
imgsmethoden. Teil 2 : Chemisehe und biologische 
Methoden. Bearheitet von A. Bomer. Pp. xvii+1190 
(Berlin : Julius Springer, 1935.) 145 gold marks. 


Catteiain, E. Pour eomprenclre la chimi© modeme. 
(Bibliothdque d’Education scientifiqii© : Collection des 
“Pourcomprendre'’.) Noiivelle ddition. Cr. 8vo. Pp. 260, 
(Paris ; Gaston Loin et Cio, 1935.) 15 francs. 

Fieser, Louis F. Experiments in Organic Cheiiiistr>\ 
(Heath New Chemistry Sorien.) Demy Svo. Pp. viii +369. ' 
(New York and London; L. C. Heath and Co., 19354 
85. 6d. 

Forsdn, L. Zur Chemie des Portlaiidzementos. 8vo. 
Pp. 84. (Berlin-Charlottenburg ; Zement-Verlag G.m.b.H., 
1935.) 3.60 gold marks. 

'Gerfeldt, E. Unsere Nahrungs- und Geimssmittel. 
Svo. Pp. 118. (Leipzig: Georg Thieme, 1035.) 4 gold 

marks. 

Grignard, V., et Baud, P. Tmitd do cliiinie organique, 
Vol. 1. Pp. xix+1149. (Paris; Masson et Cie, 1935.) 

220 francs. 

■■ Herzingcr, , E. Filzfabrikation, (Chemisch-teclinisehe 
Bibliothek, Band 399.) Svo. Pp. 247. (Wien : A. Hart* 
leben, 1935.) 7 gold marks. 

Huntenburg, , W, Quersehnltt durch dl© , organischo 
Chemie. Svo. Pp. 180. (Leipzig : Leopoid Voss, 1936.) 
5.40 gold marks. 

■ Kaufinann, H. P. Studien auf dem Fettgebiet. ■ Pp. 
276. (Berlin: Verlag Chemie, G.m.b.H., 1935.), 21 gold 

marks, 

Kausch, Oscar. Las Kiesekaurogol und die Bleichorden. 
Erganzungsbaiid. Roy. Svo. Pp. 114. (Berlin; Julius 
Springer, 1935.) 12 gold marks. 

Lindner, J. Mikro-xnassimalytiBehe Bestimmmig des 
Kohlenstoiles und Wassoi*stoffes mit grimdlegender 
Behandlung der Feiilerquellon in der FlloTnentamnalyse. 
Pp. vii-+374. (Berlin : Verlag Chemie, G.m.b.H., 1935.) 
20 gold marks. 

Medical Research Council. Spt^cial Report Series, No. 
.201: The Determination of Iodine in Biological Sub- 
stances, By C. O. Harvey, Roy. Svo, Pp. 43. (London : 

^ H.M. Stationery Office, 1936.) I®, net.*^ 

■ Mellor, |. W. A Comprelieiisive Treatise on Inorganic 
and Theoretical Chemistry. Vol. 14 : F© (part 3), Co. 
Roy. Svo. Pp. viii +892. , (London, New, York and 
Toronto : Longmans, Green and Co., Ltd., 1935.) BBs, net.* 

Ruska, J., Herausgegeben imd tlbersetzung von. Las 
Buch der Aiaune imd Sake ; ein Giuindwerk der spatlat. 
Alchemie. Boy. Svo. Pp. 127. (Berlin : Verlag Chemie, 
G.m.b.H., 193i) 15 gold marks, 

' ■ Searle, Alfred B. Limestone and its Products ; their 
. Nature, Production and Hges. Roy. Svo. Pp, 719. 

. (London; Ernest Benn, Ltd., 1935.) 42s. net, 

Weissberger, Arnold, and Proskauer, Erich. Organie 
Solvents : Physical Constants and Methods of Purifica- 
tion. Translated from the German manuscript by Randal 
.G. A.'New. Roy. 8 VO. Pp. vi +212. (Oxford; Clarendon 
Press ; London : Oxford University Press, 1935.) 1,55. net,* 

■ Wesier, Harry , Boyer. . Inorganic. Colloid Chemistry. 

, Vol, 2 : The Hydrous Oxides and Hyciroxi<!os. Roy. Svo. 

Pp. 429. (New York: John Wiley and Sons, Inc.; 
London Chapman and Hall, Ltd,, 1935.) 235. 6fl. net. 

Technology 

Anderson, J. W, The Prospector’s Handbook, (Tech- 
nical Press Manuals.) Or. Svo. Pp. 198. (London : The 
Technical Press, Ltd., 1935.) 5s. net. 

■ ■ ■ Bucerius, W. Die teehnische Flilirung des Haiidwerks- 

betriebes. Dritte Auflage. (Neue Biicherei fiir Hand- 
werk und Gewerbe.) Svo. Pp. 398. (Berliii-Lichterfelde : 
Verlag fur Handwork und Gewerbe, 1935.) 6.75 gold 

marks. 

Crankshaw, W, P. Weaving. (Pitman’s Gomroon 
Commodities and Industries -Series.) Second edition. Cr. 
Svo. Pp. 144. (London : Sir Isaac Pitman and Sons, 

Ltd., 1935.) 3s. net. 

Dawson, T. R.,' .and Porritt, B. D. Rubber : Physical 
- and Chemical Properties.^ ;, A -Teclmieal Handbook pro- 
duced^ by the co-operation, of the Rubber Growers’ 

. Association, Inc., and the Research Association of British 
Rubber Manufacturers. Lemy ,4to. . Pp. xi +700. (Croy- 
don ; Research Association of British. Rubber -. Manu- 
facturers, 1935.) 45a.* 
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Doaii» Gilbert E. The Eriaciples of Hiysical Metal- 
lui'gy. Med. 8vo. Pp. ix +332. (New York 'and London j 
McGraw-Hill Book Co.s Inc., 1935.) I85. net.’^ 

Geissel, A, Die Schablonenformerei in Sand nnd Lehm. 
(Die Betriebspraxis der Eisen-, Stahl- toid Metallgiesserei, 
Heft 2L) Roy. 8vo. Pp. viii+ 137. (Halle a.S. : Wilhelm 
I^app, 1935.) 7.60 gold marks. 

Giyniis D. Dashper, and Boyce, W. M. Be Your Own 
Decorator. Cr. 8vo. Pp, 128. (London : Heath Cranton, 
Ltd., 1935.) 3s. 6d. net. 

Gmtzner, A. Eisen- nnd Stahliegierungen : Patent- 
saminlinig. ^E^ganzlmgsheft 1. Zugleicii Anhang zur 
Metaliurgie des Eisens in Gmelins Handbuch der 
anorganischen Chemie, Achte voliig neu bearbeitete 
Auflage, heransgegeben von der Deutschen Chemischen 
Gesellschaft. Sup. Roy. 8vo. Pp. v +425. (Berlin : Verlag 
Chemie G.m.b.H,, 1935.) 44 gold marks.* 
Heiligesistaedt, W. Wamietechnische Rechnungen fiir 
Ban inid Betrieb von Ofen. Heransgegeben von der 
Warmestelle Diisseldorf des Vereins deutscher Eisen- 
hiittenlente. 8vo. Pp. 186. (Dhsseldorf : Verlag 
Stahleisen, m.b.H., 1935.) 11.50 gold marks. 

' Jones, Thomas, and Jones, T. Gilbert. Machine Draw- 
ing for Engineering Students. Revised edition. Book 1. 
Med. 4to. Pp. 140. (Manchester: John Heywood, Ltd., 
1935.) 6s. net. 

Leick, J. Das Wasser in der Industrie nnd im Haushalt. 
(Technisehe Fortschrittsberichte, Band 33.) 8vo. Pp. 
124* (Dresden nnd Leipzig : Theodor Steinkopff, 1935.) 
8 gold marks. 

Meller, K. Taschenbuch ftir die Lichtbogenschweiss- 
iing. 8 VO. Pp, viii+189. (Leipzig : S. Hirzel, 1935.) 
5 gold marks. 

Robiette, A. G. Electric Melting Practice. Med. 8vo. 
Pp. 332. (London : Charles Griffin and Co., Ltd., 1935.) 
!5«, net. 

Rogers, Norman R. The Technology of Woodwork and 
Metalwork. Fcap. 4to. Pp. 337. (London ; Sir Isaac 
Pitman and Sons, Ltd., 1935.) 12^. 6d. net. 

Saunders, Benjamin. Forging, Stamping and General 
Smithing. New impression. Demy 8 vo. Pp. 438. (London: 
E. and F. N. Spon, Ltd., 1935.) 12^. 6cl. net. 

Schoop, M. U., und Daeschle, C. H. Handbuch der 
Metallspritz-Technik. Sup. Roy, 8vo. Pp. 170. (Zurich : 
Rascher und Co., 1935.) 8 gold marks. 

Searle, A. B. The Glazer’s Book ; the Practical Appli- 
cation of Recipes and Processes to Glazes for Bricks and 
Tiles. Second edition, revised and enlarged. Cr. 8vo. 
Pp. 156, (London : The Technical Press, Ltd,, 1935.) 
5s. net.* 

Astroaomy 

Aitken, Robert Grant. The Binary Stars. (McGraw- 
Hill Astronomical Series.) Second edition, Med. 8vo. 
Pp. xii +309, (New York and London; McGraw-Hill 
Book Co., Inc., 1935.) 21^. net.* 

Brunhiibner, F. ■ Der neue Planet Pluto ;■ Beobacht- 
imgen und Erfahrungen. Roy. 8vo. Pp. 138. (Diessen : 
Huber Verlag, 1935.) 2.50 gold marks. 

'Lem, J. “Die Himmel rtibmen . . : Bilder vom 

Weltall. 8vo. Pp. 303. (Innsbruck; Tyrolia Verlag, 
1935.) 11.20 gold marks. 

Mineuf, H. Exposes d’astronomie stellaire, 4: D5- 
nombrements d’etoiles ; catalogues d’etoiles, comparaison 
des sequences photometriques. ( Actuaiites scientifiques 
et industrielles, 225.) Roy. 8vo. Pp. 56. (Paris: Her- 
mann et Cie, 1935.) 15 francs.* 

Morgan, W. A Descriptive Study of the Spectra of 
the A-Type Stars. (Publications of the Yerkes Observa- 
tory, VoL 7, Part 3.) 4to. Pp. vi+118. (Chicago : 
Dniversity of Chicago Press ; London : Cambridge 
University Press, 1935.) 9s. net. 

Plaskett, J. S. The Dimensions and Structure of the 
Galaxy : being the Halley Lecture delivered on 5 June 
1935. Demy 8 vo. Pp. 30 +2 plates, (Oxford: Clarendon 
Press ; London : Oxford University Press, 1935.) 2s.net.* 
Swings, ' P. Exposes ■ d’astronomie stellaire, 6 : Les 
spectres des nebiileuses gazeuses. (Actuaiites scientifiques 
et industrielles, 241.) Roy. 8vo. Pp. 28. (Paris ; Her- 
mann et Cie, 1935.) 10 francs.* 


Meteorology i Geopliysics : : 

Air Ministry; Meteorological Office.;,, Professional 
Notes, No. 69 ; The Frequency of Days with Specified 
Duration of Simshine. By E. G. Bilham and Liliam F, 
Lewis. (M.O. 336i). Roy, 8vo. Pp. 10. (London; H.M. 
Stationery Ofiice, 1935.) 3d. net.* 

■ Air Ministry s Meteorological Office. ' Geophysical 
Memoirs, No. 65 : Transfer of Heat and Momentum in 
the Lowest Layers of the Atmosphere. By A. C. Best. 
(M.O. 356h.) Roy. 4to. Pp. 66 +5 plates. 3a. 6d. net. 
Geophysical Memoirs, No. 67 : Some Measurements of 
the Variation of Potential Gradient with Height near the 
Groimd at Kew Observatory. By F. J. Scrase. (M.O. 
356j.) Roy. 4to. Pp. 12 +2 plates. 1^. net. Professional 
Notes, No. 67 : The Rates of Ascent and Descent of 
Free Balloons, and the Effects of Radiation on Records 
of Temperature in the Upper Air. By L. H. G. Dines. 
(M.O. 336g.) Roy. 8vo. Pp. 23 +1 plate. $d. net. (Lon- 
don; H.M. Stationery Office, 1935.)* 

Haedicke, J. Die irdischen Ursachen der Gezeiten imd 
ihre Bedeutung fur die Kontinent-Verschiebtings-Theorie : 
ein Beitrag zur Energetik d. Athers. Roy. 8vo. Pp. 147. 
(Leipzig; Otto HiUmann, 1935.) 4.80 gold marks. 

Kleinschmidt, E., Heransgegeben von. Handbuch der 
meteorologischen Instrumente und Hirer Auswertung. 
Sup. Roy. 8vo. Pp. xv +733. (Berlin: Julius Springer, 
1935.) 72 gold marks.* 

Middleton, W. E. Emowles. Visibility in Meteorology ; 
the Theory and Practice of the Measurement of the 
Visual Range, Med. 8vo. Pp. viii +104. (Toronto : 
University of Toronto Press, 1935.) 2 dollars.* 

Schubert, O. v. Quantitative Untersuchungen zur 
Statik und Dynamik des atlantischen Ozeans. Liefer- 
ung 1 : Die Stabilitatsverhaltnisse. (Wissenschaftliehe 
Ergebnisse der Deutschen Atlantischen Expedition auf 
dem Forschungs- und Vermessungsschiffi Meteor 1925- 
1927, heransgegeben im Auftrage der Notgemeinschaft 
der Deutschen Wissenschaft von A. Defant, Band 6, Teil 2.) 
Med. 4to. Pp. ii +54 +7 plates. (Berlin und Leipzig : 
Walter de Gruyter imd Co., 1935.) 8.50 gold marlss.* 

Geology : Mineralogy 

Boule, Matcellin, et Piveteau, Jean. Les fossiles : 
Elements de paleontologie. Sup. Roy. 8vo. Pp. vii +899. 
(Paris: Masson et Cie, 1935.) 170 francs.* 

British Museum (Natural History). The Triassic Fishes 
of Brookvale, New South Wales. By the Rev. B. T. 
Wade. Demy 8vo. Pp. xiv +110 +10 plates. (London: 
British Museum (Natural History), 1935.) lO^.* 

Bureau d’fitudes g^ologiques et Minieres coloniales, 
Publications du. Les ressources min6rales de la France 
d’outre-mer. 3: Le zinc, le plomb, Fargent, le cuivre. 
For, les minerais radio -aotifs, le mica, les pierres pre- 
cieuses, substances diverses. Roy. 8vo. Pp. ii +394 +5 
plates. 40 francs. 4 : Le phosphate. Roy. 8w, Pp. 
ii +207 +3 plates. 20 francs. (Paris ; Soci4t5 d’Editions 
G4ographiques, Maritimes et Coloniales, 1935.)* 

Davies, G. M. The Dorset Coast : a Geological Guide. 
Post 8vo, Pp. vii +126 +8 plates. (London; Thomas 
Murhy and Co., 1935.) 6s. net.* 

Forrest, H. Edward. The Atlantean Continent : its 
Bearing upon the Great lee Age and the Distribution of 
Species. Second edition, revised and enlarged. Demy 8vo. 
Pp. 352+12 plates. (London: H. F. and G. Witherby, 
1935.) 10s. ed. net.* 

Geological Survey, England, Memoirs of the. Wells 
and Springs of Herefordshire. By L. Richardson. Roy. 
Svo. Pp. V +136 +2 plates. (London ; H.M. Stationery 
Office, 1935.) 3s. net.* 

Geological Survey and Museum. British Regional 
Geology ; London and Thames Valley. By R. L. Sher- 
lock. Roy. Svo. Pp. iv +70 +5 plates. Is. 6d. net. 
British Regional Geology ; The Wealden District. By 
F. H. Edmunds. Roy. Svo. Pp. vii +85 +13 plates. 
Is. 6d* net. British Regional Geology: Bristol and 
Gloucester District. By F. B. A. Welch and R. CrookalL 
Roy. 8vo. Pp. V +89 +12 plates. Is. 6d. net. (London : 
H.M. Stationery Office, 1935.)* 
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Getth, H. Geologie Stidamerikas. (Geologi© der ^de, 
herausgeseben von Erich Krenkel.) Teil 2. 

8vo. Pp;vi+2Dl-389 opiates 18-30. (Berlin; Gebruder 
Bomtraeger, 1935.) 19.60 gold marks,* 

International Seismological Summary for i930* _ 
pared and edited by J. S. Hughes and Ethel h, Bellamy 
for the International Union of Geodesy and Geophysics, 
the British Association Seismological Committee, the 
University of Oxford. Demy 8vo. Pp. ii 4-426. (Oxford : 
University Observatory, 1935.)* 

Ley, Henry A., Edited by. Geology of Natural Gas. 
Med. 8vo. Pp. xii 4-1227, (Tulsa, Okla. : American 
Association of Petroleum Geologists ; London : Thomas 
Murby and Co., 1935.) 6 dollars; 265.* 

Maillieiix, Eug. Terrains, roches et fossiles de la 
Belgique, Deuxi^me ddition, revue et augment^©. Roy. 
8vo. Pp. 217. (Bruxelles; Musee Royal d’Histpire 

naturell© de Belgique, 1933.) 6 Belgas.* 

Geography: Travel 

Baddeley, M. J. B, The Peak District. Eleventh edition, 
re-written. Fcap. 8vo. Pp. 160. (London : Ward, Lock 
and Co., Ltd., 1935.) 35. U, net. 

Daughtry, E. 1. Studies in Geography : The British 
Empire. Cr. 8vo. Pp. viii 4-270 +14 plates. (London: 
William Heinemann, Ltd,, 1935.) 25. %d. 

Duce, R. H. Home and Overseas Geography. (Regional 
Series.) Book 8: The British Empire and the Regions 
of the World. Imp. 16mo. Pp. 311. (London ; Sir Isaac 
Pitman and Sons, Ltd., 1935.) 35. 6d. net. 

East, Gordon. An Historical Geography of Europe. 
Demy 8vo. Pp. xx +480. (London : Methuen and Co., 
Ltd,, 1935.) 15s. net,* 

Field, E. E. The Young Discoverers: a Simple Geo- 
graphy Series for Reading and Study. Imp. 16mo. Book 1. 
Pp. 104. Is. Book 2. Pp. 120. Is. 9d. Book 3. Pp. 
136. 25. Book 4. Pp. 152. 2s. 3d, (London, New York, 
Toronto and Melbourne ; Cassell and Co., Ltd., 1935.) 

Fleischmann, Julius. Footsteps in the Sea. Roy. 8vo. 
Pp. 286. (New York and London : Putnam and Co., Ltd., 
1935.) 15s. net. 

Forsaith, D. M. Other Children’s Homes. (Black’s 
Graded Geographies, Book 1.) Cr. 8vo. Pp. iv +124. 
(London ; A. and C. Black, Ltd., 1936.) Is. 6d. 

Fulan, W. Morocco. Cr. 8vo. Pp. 91+8 plates. 
(London ; A. and C. Black, Ltd., 1935.) 2s. 6d. net. 

Gabriel, A. Durch Persiens Wiisten : Neue Wander- 
ungen in der Trockenraumen Innerirans. Sup. Roy. 8vo. 
Pp. 272, (Stuttgart: Strecker und Schroder, 1935.) 13 
gold marks. 

Getster, M. Der schone Bodensee. Pott 8vo. Pp. 
176 +12 plates. (Stuttgart: Strecker und Schroder, 1935.) 
2.60 gold marks. 

Kingslatid, J. C. Life and Work in Britain. (Black’s 
Graded Geographies, Book 4.) Cr. 8vo. Pp. iv +156. 
(London: A, and C. Black, Ltd., 1935.) 2s. 

Enron, V. Deutschland, ich liebe Dich. 8vo. Pp. 223. 

Zeitgeschichte, 1935.) 5.50 gold marks, 
Murdoch, Nina. She Travelled Alone in Spain. Demy 
8vo. Pp. 271. (London, Bombay and Sydney : George G. 
Harrap and Co., Ltd., 1935.) 8s. 6d. net. 

Nesbitt, L. M. Desolate Marches: Travels in the 
Orinoco Llanos of Venezuela. Demy 8vo. Pp. 320. 
(London and Toronto; Jonathan Cape, Ltd., 1935.) 

, lOs.'- Od. net., 

Orford, E. J. Senior Practical Geography. Pupil’s 
Book. Cr. Bvo. Pp. 200. (London : University of London 
Press, Ltd., 1935.) Limp, 2s. 2d.; Boards, 2s. 4d. 

Philip, George, Edited by. Philips’ New Modem School 
Atlas of Comparative Geography. Twenty-eighth edition, 
enlarged and reconstructed. Med. 4to. Pp. xxiv +96 +37. 
(London : George Philip and Son, Ltd. ; Liverpool : 
Philip, Son and Nephew, Ltd,, 1935.) Ss. 

Raven-Hart, Major R. Canoe Errant. Ex. Cr. 8vo. Pp. 
308. (London: John Murray, 1935.) 7s. 6d. 

Reinwaid, J. Japan. (Die Erde in Wort und Bild.) 
8vq. Pp. 160. {Berlin : K. Wolff, 1935.) 4.80 gold marks. 

Reinwaid, J. Italien. 8vo. Pp. 160. (Berlin: K. 
Wolff, 1935.) 4.80 gold marks. 


Reynolds, C. E, W. V. Geography for Preparatory 
Schools. Cr. 8vo. Pp. xii +227. (London, Glasgow and 
Bombay : Blackie and Son, Ltd., 1935.) 

Roscoe, E* S. Biiekinghamshire. (Little Guides.) 
Completely revised by R. L. P. Jowiit and House. 

Sixth edition. Pott 8vo. Pp. 262. (London : .Mi'thuen 
and Co., Ltd., 1935.) 6s. net. 

Sanders, E.M, The Holy Land. Part 1: Land. 

Cr. 4to. Pp. iv+36. (London: George Philip ami Son, 
'Ltd.; Liverpool; Philip, Son and Nxqdiew, Ltd,, 1935.) , 
2s. 6d. 

Schneider, Manfred. Rom. Sup. Roy. 8vo. Pp. 10 +64 
plates. (Bielefeld : Velhagen uiid Klasing. 19:55.) 3.50 

gold marks. 

Schreiner, W. Langeoogp eiu Nordsee-lnsel-Budi. 
8vo. Pp. 32 + 16 plates. (Hamburg; Meissners Verlag, ■ 

1935.) 1.50 gold marks. 

Smyth, Aimee Watt. Austria: the Land of Smiles—' 
and Tears. Demy 8vo.' Pp. 234. (London : Ed. J. 
Burrow and Co., Ltd., 1935.) 8.s, 6d. not, 

Thierbach, H. Deutsches Sehatlen. deutsches Land.', 
Sup. Roy. 8vo., Pp. 475. (Berlin; Schmidt und Co.. 
1935.) 27.50 gold marks. 

Thornhill, J. F. F. Greater London : a Social Geo- 
graphy. Lnp. l6mo. Pp. 138. (London: Christophers, 

1935.) 3^. 6d. net. 

Thornhill, J. F. P. Downs and Wf‘ald : ^ a Social Geo- 
graphy of South-East England. Cr. 8vo. Pp. 164. (Lon- 
don: Christophers, 1935.) 2.^. 6ff. 

Unstead,}. F. A Systeniatie Rc^gionid (Jeugrapliy : a 
Post-Matriculation Comse. Vol. 1 : The Brit.iHli Isles. 
Demy 8vo. Pp. xii +292. (London: Ihiivorsity of 
London Press, Ltd., 1935.) 

Watkins, W. J. H., and Watkins, H. S. L. How to Look 
at Geogi’aphieal Pictures. Cr. 4t..o. '.P|n 32. (Lontion : 

’Macmillan and Co., Ltd., 19.35.) Paper, M. ; elotin 

Is. M. 

Weismantel, L. Vom Main zur Donaii. Sup. Roy. 
:8vo. Pp. 10+64 plates. (Bielefeld; Velhagen. unci 
KJasing, 1935.) 3.50 gold marks. 

Young, Ernest, and Gilmour, Samuel ^Carter. Life 
Overseas: Newfoundland. (Philips’ ‘‘New Prospect*'' 
Readers.) Cr. 8vo. Pp. 72. , (London : Georg© Philip and 
Son, Ltd. ; Liverpool : Philip, Son and Nephew, Ltd., 
1935.) 6cL 

General Biology: Natural History 
Botany : Zoology 

Beebe, W. 923 Meter unter dem ’5Ieeres.spiegt‘L Aus 
dem Englischen von Max Midler, Roy. 8vo. Pp. 255. 
(Leipzig: F. A. Broekhaus, 193.5.) 8 srold marks. 

Borradaile, L. A. Elementary Zoology for .Medical 
Students. (Oxford Medical Puhlicat ions.) Third odiuon. 
Cr. 8vo. Pp. X 4-429. (Londcai : Oxford rni\ orsit\' ‘Press, 
1935.) 10s. 6ci. net. 

Charters, W. W,, Smiley, Dean F., anti Strang, Ruth M. 
Sex Education ; a Manual for Teachers, imp. I6mo. Pp. 
iii +26. (New York : The Macmillan Co., 1935.) Isx net. 

Dahnke, B. Landwirt.schaftlifdie Bi(*n<‘iiziiclu : eiu 
neuer Weg zur ©infachen Bienenziicht. Rt>y. 8vt>. Pp, 
128. (Wismar : Eberhardtsche Hof- und. .Rat.sbuek- 
druckerei, 1935.) 2.25 gold marks. 

Dickey, Florence van Vechten. Familiar Birds of the 
Pacific South West. Cr. 8vo. Pp. 241. (Stanford Uni- 
. versity, Calif. : Stanford University Fivss ; London : 
Oxford University Press, 1935.) ITs. net. 

Didier, R,, et Rode, P. Catalogue sy.st©matiqne des 
mammif^res de France. (Encyelopedi© biologique. No, 12.) 

. . 8vo.^ Pp. 95. (Paris: Paul Lechevalier, 1935.) 25 francs.. 
Discovery Reports. Issued by the Discovery Committee, 
Colonial Office, London, on behalf of the Government of' 
the Dependencies of the Falkland Island.^. Roy. 4to. VoJ. 

, 10. On the Diatoms of the Skin, Film of Whales, and their 
Possible Bearing, on. Problems of Whale Movements. By 
T. John Hart, Pp. 247-282: +plate 11. (Cambridge: At 
the University Press,, ,1935.) 6s. net. 

Ditmars, Raymond. L. /, The Book of Zoography. Ci\ 
4to. Pp. 64. (London, Bombay and Sydney” : George G. 
Harrap and Co., Ltd., 1935.) 56*. net. 
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A Herausgegeben von. Die naturlichen > 

PteS®famiilen nebst ilSen Gattungen nnd wiohtigeren der 

irten, insbesondere den Nutzpflanzen. Zweite, stai^ 8v< 

vOTOMhrte und verbesserte Auflage. Band 16b. :Ro| . 28^ 

8vo. Pp. 344. (Leipzig*. Engelmann, 193o.) 

'^^FStfa^sSeborough, J. English Wild A^ak. Or. 31 

8 vo. Pp- ^ 4 ®* (London : Bums, Oates and Vi asliboume, 

Wild Birds at Home. Med. 

8 vo Pp.^370. (New York and London ; B. Appleton- 

^Tsx^AS^ui wlUEd^dby. Curtis’s Botanical D- 
nSztoe published for the Royal Horticultural Society, R 
SoT) Vol. 158, Part 3. Boy. 8vo. PP- ^4 +plates 

9403 - 9413 * (London : Bernard Qiiaritch, Ltd., 1935 .) S< 

'^^TacobsenjH. Succulent Plants : the Description, Culti- N 
vat“n and Uses of Succulent Plants, other tlia,n Cacti. i, 

Authorized translation by Vera H™. Or 4to. Pp. 309. 

rr endon • Williams and Norgate, Ltd., 193o.) 40s. net. la 

Robert R. The Measurement of Population S 

issFS "icSal ^ 

'''^mkenthZ ^Wiily!^ vo«* .. Handbuch der x, 
Zoologie: eine Naturgeschicbte der Stamina d^ Tiei- 
Se^ Herausgegehli von Thilo 

H&lfte 2 : Inseota 2. Lieferung 3. ^o. PP^ ^ 

1244 14 gold marks. Band 6 , Halfte 1 . -* 

5eJiialocho?da) = Cyelostoma. Ichthya BearbeRetwn ^ 

Victor Pietschmann. Lieferimg 5. Med. _4to. ^p. . 

560. 14 gold marks._ (Berlin and Leipzig . M^alter de 

GmyterundCo., 1935.^ Chandler ; 

LoS“%lr° Mei Z P?3a "(New Vork : Colnm- ; 
bfa SeS Press ; LondoV : Oxford University Press, 

^^Prntt He^“lhe*rring. A Manual of Land and Fr^h 
Water Vertebrate Animals of the United S^tes ^exclusive 
of Birds). Second edition. Med. ®'°- PP', iq,,; x 
(kilaLWa : P- Blakiston’s Son and Co.. Ino., 1935.) 

® Se';kT., andDeacock. R. J. How to y ^raes 

Cr^^sl^^^s” tcSridgeT W. Heffer and Sons, Ltd., 

^^^inohl" Fr*' Pflanzenzliohtimg. Roy. ®'’°. Pp- + 
64*pMtes.’ (Ohringen: Hohenlohe’sehe Buchhandlraig, 

^^Rvlov^ 'w D^s'^Zooplankton der Binnengewasser ; 

EiSLung in die Systematik und de® U«i«ehm 

Limiionlanktons mit besonderer Berucksichtigimg 

SsTetogltrcCLiiSogierS 

H^’-S^hLizerLrt’ISie Verlagsbuchhandlung (Erwm 

Nagele) G-m-b.H., nd'natiirliche Land- 

Graw-HiU Book Co. Inc 1935 ^ 

Snyder, Laurence H. p TTpatb and Co., 

Pp 385. (New York and London : D. C. Heatn ana ^.o., 

(Twentieth CentiuyLibrMy.) Cr. Svo. p. net. ■ 

John Lane, The Bodley Head, Ltd., 103o.) 3^. btf. net. 


Wettstein, Fritz von, Herausgegeben f 

derBotanik. Band 4: Hericht hber das JahrU934. B > 
8vo. Pp. iv-h325. (Berlin: Julius Springer, 

'*:^^liSzTF.-Graf. Wunderbare kleine Welt : ein Buch 

von heimischem Getier. mai-k-s. 

313. (Berlin ; Safari-Verlag, 1935.) 6.80 gold maiK. 




Agriculture: Horticulture: Forestry 

Brown. C. A. Cameron, J, 

Reseirch in 9^5.) 

Cutler, D. Ward, Monographs on Agri- 

Soil Microbiology. (Bothamsted m g p (London, 

cultural Science.) P>f“y Green Ld Co., Ltd., 

New York and Toronto : Longmans, Cieen 

''’Sigis. ^ A?sS'. 

Springer, 1935.) 30 gold marks. ign-o. pp. 265. 

Grainger, John. B'^’^‘^®??”ndon Press', 1935.) 4s. 6d. 

(London : Umversity of .London rross, 

“toperi.. of M "«■ 

Experimental Statiom 1935.^ p®i;, Med. 8vo. Pp- 

JSST ffSSili?; 

lowered i then ^u SoLtry M/e, Lt^^ Ibout olrde^^g- 
Wton, C.H. and Unwin. 

Ltd., 1935.) 5s. , Fisheries. Bulletin No. 22 : 

Ministry of Agriculture , special Beference to 

Practical Soil Sterilizatmn with^^ecia^^^_ 

Glasshouse Crops. By W- -o' g 9 ; Osiers and 

vi +28 +8 plates, ls.net. B -o _ g^o. Pp. vi +35 + 

TpHtls.' 

millan Co.. 1935.) 15s. _ Cr. 8vo. Pp. 186. 

Sutton, L.N. The Cool GreenM^ c 
(New York and London : Putnam aiiu 

5s. net. , ai,,.,,Ko fnr Amateurs. Pott 4to. 

: p^m’^iZ-on^r ^w.^^L^om 

) agricoles etriuales, do electricite (Ency P^^ ^ 

: trielle et commerciale.) Boy. »vo. i:f 

: 1 :“"°^. viT+S^ fwin , Mi.. Splneor. 1M5.) 

20 gold marks. Romance of Gardening. Demy 

- Sv^'^PW 2 ^^?London and Toronto : Jonathan Cape, 

). Ltd., 1935.) Some American Trees: an 

: Werthner, WilUam B. Some A ^ 


Werthner, WilU^. ^fr^Tees Roy+vo. Pp.xvi 
Sf”“(^w Y^rk : Cto 1935.) 21.s.net.* 


Anatoniy:' Fhysiclogy 

Ashdown, A. ®TeSk^f<?‘Nu^^-° 

Pn 74 (Paris : Masson et Ue, iy«>oj 246 + 
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Clark, Henry Edward. M Elementary Textbook of 
Anatomy, New edition, revised by J. Graham. Cr. 8vo. 
Pp. 288. (London, Glasgow and Bombay : Blackie and 
Son, Ltd., 1935.) 6s. net. 

Cunningham, B. J. Manual of Practical Anatomy. 
Revised and edited by J. C. Brash and E. B. Jamieson. 
Ninth edition. Vol. 1 ; General Introduction ; Upper 
Limb; Lower Limb. Vol. 2 : Thorax and Abdomen. 
Vol. 3 : Head and Neck ; Brain. Cr. 8vo. (London : 
Oxford University Press, 1935.) 12s. 6d. net each vol. 

Fulton, John F. A Bibliography of Two Oxford Physio- 
logists : Richard Lower 1631-1691 ; John Mayow 1643- 
1679. Cr. 4to. Pp. 62+7 plates. (Oxford: Printed at 
the University Press, 1935.)* 

Guggisberg, H. Die Bedentimg der Vitamine fur das 
Weib. Sup. Roy. 8vo. Pp. 208 +4 plates. (Berlin und 
Wien : Urban und Schwarzenberg, 1935.) 12 gold mar^. 

Haggard, Howard W., and Greenberg, Leon A. Diet 
and Physical Efficiency : the Influence of Frequency of 
Meals upon Physical Efficiency and Industrial Produc- 
tivity. Roy. 8vo. Pp. x+180. (New Haven, Conn. : 
Yale University Press ; London : Oxford University 
Press, 1935.) 13s. 6d. net.* 

Hoagland, Hudson. Pacemakers in relation to Aspects 
of Behavior. (Experimental Biology Series.) Demy 8vo. 
Pp. X +138 +9 plates. (New York : The Macmillan Co., 
1935.) 12s. 6d. net.* 

Luck, James Murray, Edited by. Annual Review of 
Biochemistry. Vol. 4. Med. 8vo. Pp. vii +639. (Stanford 
University, Calif. : Annual Review of Biochemistry, Ltd., 
1935.) 5 dollars.* 

Medical Research Council. Special Report Series, No. 
200 : Reports of the Committee upon the Physiology of 
Vision, 14 : Characteristics of Dichromatic Vision. By 
F, H, G. Pitt ; with an Appendix on Anomalous Trichro- 
matic Vision. Roy. 8vo. Pp. 57. (London: H.M. 
Stationery Office, 1935.) Is. Zd. net.* 

Medical Research Council : Industrial Health Research 
Board. Report No. 71: The Physique of Man in Industry . 
By E. P. Cathcart, D. E. R. Hughes and J, G. Chalmers. 
Roy. 8vo. - Pp. iv +43 +2 plates. (London: H.M. 
Stationery Office, 1936.) Is. 3d* net.* 

Petersen, Hans. Histologie und mikroskopische Auat- 
offiie, Sechste (Schliiss-) Abschnitt; Organe der Reiz- 
bearbeitung. Pp. vi +275. (Munchen : J. F. Bergmann, 
1935.) 32 gold marks. 

Pugliese, A. Fisiologia. Terza edizione, riveduta ed 
aumentata. 8vo. Pp. 848. (Milano: XJlricoHoepli, 1935.) 
60 lira. 

Roberts, L. J. Nutrition Work with Children. Revised 
and enlarged edition. (University of Chicago Home 
Economic Series.) Cr. 8vo. Pp, xx+640. (Chicago: 
University of Chicago Press; London: Cambridge 
Umversity Press, 1935.) 18s.net. 

Wurmser, Rene. Es^oses de biophysique, 2 : L’Electro- 
activit© dans la chimie des cellules. (Aetualitds scienti- 
fiques et mdustrielles, 244.) Roy. 8vo. Pp. 82. (Paris : 
Hermann et Cie, 1935.) 18 francs.* 

Zondek, Bernhard. Hormone des 0 variums und des 
Hypophysenyorderlappens ; Untersuchungen zur Biologie 
und Klinik der weiblichen Genitalfonktion. Mit einem 
Anhang : Hormonal© Schwangerschaftsreaktion ; Hor- 
mon des Hypophysenzwisehenlappens. Zweite vermehrte 
Aufiage. Pp. xi+638. (Wien und Berlin: Julius 
Springer, 1935.) 58 gold marks. 

Anthropology : Archaeoiogy . 

Bennett, W« C., and Zingg, R. M, The Tarahumara i 
an Indian Tribe of Northern Mexico. Cr. 8vo. Pp. xx + 
412 +14 plates. (Chicago : Umversity of Chicago Press ; 
London; Cambridge Umversity Press, 1935.) 185. net. 

Childe, V. Gordon. L’ Orient prehistorique. Traduit 
d© Fanglais par E.-J. Levy. (Biblioth5que Historique.) 
8vo. (Pans : Payot et Cie, 1935.) 32 francs. 

Collum, y C. C. The Tresse Iron-Age Megalithic 
Monument (Sir Robert Mond’s Excavation) : its Quad- 
ruple Sculptured Breasts and their relation to the Mother- 
Goddess Cosmic Cult. Cr. 4to. Pp. xii +123 +48 plates. 
(London : Oxford University Press, 1935.) lOa. 6d. net.* 


■ Corlett, William Thomas. The Modieine-Man of the 
American Indian and his Cultural Background. Roy, 8vo. 

■pp. ix +369 +14 plates. (Springfloid, III., and Baltimore, 

Md. : Charles G. Thomas ; London: Tindall and 

Cox, 1935.) 225. M* ... 

. Culwick, A. T. and G. M. Ubena of the Rivers. With a 
Chapter by Mtema Towegale Kiwanga. Demy 8vo, Pp. 

444 +5 plates. (London ; George Allen and Unwin, Ltd., 
1935.) 165. net.* 

Drinkwater, G. Nevln. Corroboration of Occult Arch- 
seology.. Cr. 8vo.. Pp, vii+70. (London: Theosophical j 
Publishing House, 1935.)* i 

Eyre, Edward, Under the direction of, European i 
Civilization : its Origin and Development. In 7 Vols, i 
Demy 8vo, Vol. 1 : Prehistoric Man and Earliest Known 
Societies. (Re-issue.) Pp. x +844 +20 plates. 255.net. 

Vol. 2: .Rome and Christendom. Pp. viii +696 +23 
'plates, .155. net. Vol. 3: The Middle Ages. Pp. vi + ’ 

888 +15 plates. 185. net. (London : Oxford University 
Press, 1935.) 7 vols., £6 6s. net.* 

. ■ Grix, A. E.' Unter Olympiakampfem und Iiidian- 
erlaufem : eine Reise vom Weltolympia zu d. Wimder- 
laufem der Sierra. Pott 8vo. Pp. 183. (Berlin: Limpert 
Verlag, 1935.) 2,85 gold marks. 

■ Hasiund, Henning. Men and Gods in Mongolia (Zay- 
agan), , Translated from the Sw^ediah by Elizabeth Sprigge 
and Claude Napier. Demy 8vo. _Pp. xvi +358 +40 plates. 

, (London ; Kegan Paul and Co., Ltd., 1935.) 155. not.* 

Held, G. J. The Mahabharaia- : an Ethnological Study. „ 
Roy. 8vo. Pp. 348. (London : Kagan Paul and Co., Ltd., 
1935.) 105. 6d.net. 

Hello, E. Der Mensch. Cbersctzung aus clem. Franzos- 
ischen. 8vo. Pp. 368. (Leipzig ; Hegncr Verlag, 1935.) 

5,80 gold marks. 

Jacobsen, T., and Lloyd, S. Sonnarfherib’s Aqueduct at 
Jerwan. (University of Chicago : Oriental Institute 
Publications, Vol. 24.) 4to. Pp, xii +52 +36 plates. 
(Chicago ; University of Chicago Press ; London : Cam- 
bridge University Press, 1935.) 225. 6rl. nc?t. 

Karsten, Rafael. The Origins of Red ig ion. Demy 8vo, ■ : 
Pp. vii +328. . (London : Kegan Paul and Co., Ltd., 1935.) , 
125. 6'i. net.* 

■ Kautzsch, W. Einfiihrung in die Prfihistorik. f Arische ' 
Bibliothek, Band 1.) Pott 8vo. Pp. 93. (Leipzig : Klein ■■ 
Verlag, 1935.) 1 gold mark, 

Kemp, P. Healing Ritual : Studies in the Technique 
and Tradition of the Southern Slavs. (Published in con- 
junction with the School of Slavonic and East European ' 
Studies, University of London.) Demy 8vo. Pp. xvi +335 + 

24 plates. (London : Faber and Faber, Ltd., 1935.) 215. net.* 

' Klein, P. Volkslied und Volkstanz in Pornmorii. (Pom* 
mernforsehiuig, Reihe 1, Heft 6.) Roy. 8vo. Pp. 191. 
(Griefswald : Bamberg Verlag, 1935.) 4.59 gold marks. 

Kossinna, G. AitgernmnisEK* Kulturhohc: cine 
Emfuhrung in der deiitscho Vor- und FiM'ihgeschic'hte. 
Fiinfte Auflage. 8vo. Pp. 87 +12 platos, (Leipzig: Curt 
Kahitzsch, 1935.) 1.80 gold marks. 

Kiihn, A.' Berichte liber den Weltanfaiig bei den Indo- ' 

. chinesen xmd ihren Nachbarvolkern. Roy, 8vo. Pp. 176. ■ ; 
(Leipzig : Otto Harrassowitz, 1935.) 6 gold marks. 

Moir, J, Reid. Prehistoric Archceology and Sir Ray 
Lankester. Demy 8vo. . Pp. vii +160. (Ipmvich : Norman 
Adlard and Co., Ltd., 1935.) 7s. 6d.* 

Muckermann, H. Grxmdriss der Rassenkunde. Zweite , 
Auflage. 8vo. Pp. 128. (Paderborn : Ferdinand Sehon- 
ingh, 1935.) 3.50 gold marks. 

Pant, S. D.' The Social Economy of the Himalayans : 
based on a _^Survey in the Kumaon H'iiiialayms. Demy 
8vo. . Pp. 264+23 plates. (London : George iVllen and 
Unwin, Ltd., 1935.) 15s. net.* 

Paul, G. Grundzug© der Rassen- und Raumgeschiehte 
.des deutschen Voikes. Roy. 8vo. Pp. 478. (Munchen: 

J. F. Lehmann, 1935.) 10 gold marks. 

Stewart, Basil, ^ Collected Addresses on Great Pyramid 
and ^ Scripture Prophecy respecting the Present World- 
Crisis and its Significance, given at the Church of St. 
Bartholomew-the- Great, . London, E.C.l, and elsewhere 
between the Years 1927, and 1935. Annotated with Not€«t 
and Comments. Demy 8vo. Pp. vii +140. (London : 
John Bale, Sons and Danielsson, Ltd., 1935.) 55 . net.* 
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+bA Tolms Hopkins Hniversity* Third Senes, VoL 2.) 

^ 1^0 Pp. X +215 +6 plates. (Baltimore, Md. : 

Th^ Johns Hopkins Press ; London ; Oxford Umversity 

Press. 1936.) lla. 6d. net.* 

Philosophy: Psychology 

Barrett. Clifford. Philosophy : an Introductory Study 

of®S™tal Problems W Attitudes Demy 8v° 

5ii+395. (New York: The Macmillan Co., 1935.) 

^^B«keriinin. Zur Psvchophysik der Schweisserarbeit. 
gvorS-^Wteburg: TriltechVerlag,1935.) 3 gold 

^Boodin, JotoElof. Vn 

Philosophy of Religion. Cr. 87<>r ^p. 240. (New 

York : The Macmillan Co., 1934.) cirinev 

' Boring, Edwin Garrignes ; Langfeld, Herb^ Sidney, 
Weld Harry Potter, and collaborators. Psychology : a 

8vo Pp. 137. (Mtinehen : Ernst Reinhardt, 1935.) 3.80 

*'S.SS; N. I.. D.tc*, A. M, 

Vavilov, S. I., Komarov, V. L., ond 

Ewen!‘^‘’ObjeUvr^^ Experiinentel 
PsySry.’ Smfivo. Pp. > +271. (Netr York = The 

“a«rZnt°'ciS A The''®Chemistry of Thought: 
InSdudng a New Basis for the Descriptive f^^lysis of 
instructive Thought and Creative I“^Si“ation. Ex. 
&. 8w Pp. 259. (London : George AUen and Unwm, 

^ CronS^'mse ^'^Dif Psyche der weihliohen Jugend. 
SeSuSS- 8vo PpaOS. (LangensaUa: Hermann 
Beyer imd Soto, 1935.) 2.25 gold marte. 

Dombrowsky, H. Warum DnfaUe a " p 19^5 1 

(Braunschweig^ : Eriedr. Vieweg und Soto A.-G., 19 .) 

2.M gold «ia^. . Poundations of Human 

and Toronto: Longmans, Green and Co., L ., ) 

^^Dito'n^W. Die Umwertung aller Werie. . 

164+6 plates. (Bonn a.Rh. : Ludwig Bohrscheld, 193 .) 

^■ElfousiT^‘A.H. An Investigation into the Eactom 

1935.) 8s. 6d. net.* — 



Giese,F. Psyohologisches Wortertoch. pritte At^a^. 

Pott 8vo. Pp. 208. (HaUe a.S. : Marhold Verlag, 1936.) 

J?^Die aristotelisch-thomistische Philos^We. 

2 BSnde. Roy. 8vo. Band 1 • 

osophie. Pp. 434. (Ereiburg i. Br. : Herder und Co., 
G.m.b.H.. 1935.) 6.50 gold marks. ^ ^ 

Groddedk, Georg. The Book of the It : Dsyohomal^ic 
Letters to a Friend. (Supplied to 

logical Readers only.) Cr. 8vo. Pp. 301. (London . Th 
C. W. Daniel Co., 1935.) lOs. 6d. nep ^ -o„„ 

Hartmann, N. Zur Grun^dle^g Ontologie. 

8vo. Pp. 322. (Berlin und Leipzig : Walter de Gruytei 
imd Co., 1935.) 8 gold marks. _ 

Hevse, H. Idee rmd Existenz. Roy. 8vo. rp. 
(Hamburg; Hanseat. Verlags-Anstalt, 1935.) 11* go c 

E. Graham. Morality and ReaUty = 

Life. Med. 8vo. Pp. 136. (London : Faber and Eabei, 

^^obirMets'ar*Encyclop®(ffa of DMos^P^wal and 
Natural Sciences as taught in Baghdad about a.d. 817, 
or Book of Treasures. Syriac Text edited and teaMlated 
with a Critical Apparatus by A. Mmgma. (^ • 
Woodbridge Scientific Publications.) Roy. 8vo. Ep. 
S+470. (Cambridge: W. Heffer and Sons, Ltd., 

^^JtogenSjH? *^Das magisohe Wort. ^ ®'^°V JP'l j’’ 
bach : Lebensweiser-Verlag, 1935.) D-’O wist 

Losskv.N. O., andMarshaU, John S. Value and Exist- 
ence ilirt 1 translated from the Russian by Sergei S. 

Viikoor^ff Ex.Cr. 8VO. Pp. 223 ^London : George 

Allen and Unwin, Ltd., 1935.) 7s. 6d. net. ^ wigHer 
lated by Bernard Miail. Cr. 8^°. Pp. 200. (London 

sr ipS2‘rAS.SA“S'i»|i “i. 1 

Medical Research Council and Department of 

and Industrial f frestog) ^“1 Ato 

^oto^Eeport® of the Industrial ®'Roy®°8^o 

b rj:s“iss?n?‘s!‘ srr iffi 

Die philosophischen Stromungen de^Gegen- 
w^Tn GmssbritLnieiir^ 2 Bande. Roy. 8jo- 
Pn 359 (Leipzig: Felix Memer, 1935.) 15 gold marxs. 
^Niemeyer,o!^ ^er die Entstehung des S^tzbei^^tee^ 

ss-recsgsr-Fiiw 

»?Srg“"BS£ii'5'>a.2S|SS. - 

P^ 116. (Frankfiirt) a. M. ; Schulte-Bulmke Verlag, 1936.) 

^■^oM‘l?^’'Die aesthetisehe Wirkliehkeit : eine^Ein- 
Roy 8VO. Pp. 216. (Erankffirt a. M. : Schulte- 

Eenland Press. Ltd.,^ 1935.) Paper, J. o 3.^^^ 


fuhrmginErkenntnismeori«ui.u^Y6— ^ ^ 

3.70 gold marks. ' _ •arA4*K4=‘rt A Educational 

-A 

schaft. (Pan-Biioherei : . 'pan- 

Rov. 8vm Pp. 139. (Berlm-Charlottenburg . I’a 

Verlagsgesellschaft, 1935.) 3 gold marks. 



Fdlix Alcan, 1935.) 25 , Yirsinia Introduction 

ThS^flogtohen'Calt|®g der WMt 

Menschen. Roy. 8vo. Pp. 676. (Leipzig. 

1935.) 18 gold marks. 
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Schmeing, K. Ideal und Qegenideal : eine Unter- 

STichung zur PolaritM der jugendlicb.© Entwicklung. 
(Zeitschrift fiir angewandte Psycliologie und Cbarakter- 
Imiide, BeiEeft 70.) Roy. 8vo. Pp. 138. (Leipzig: 
Johann Ambrosius Barth, 1935.) 7.20 gold marks. 

Siiultz, J. Das Ich imd die Physik. 8vo. Pp. 80. 
(Leipzig : Felix Meiner, 1935.) 1.80 gold marks. 

Spaim, O. Erkenne Dich selbst 1 Bine Geistesphilo- 
sophie als Lehre vom Menschen tind seiner Weltstellimg. 
(Herdiiamme, Erg. -Band 6.) Svo. Pp. 448. (Jena: 
Gustav Fischer, 1935.) 12 gold marks. 

Staiger, E. Ger Geisfc der Liebe und das Schicksal: 
Sehelltag, Hegel, Holderlin. (Wege zur Dichtimg, Band 
19.) Roy. Svo. Pp. 127. (Franenfeld imd Leipzig: 
Huber und Go., 1935.) 3.85 gold marks. 

Steinbrech, L. XJnser Lebensproblem. Roy. Svo . 
Pp. 368 +-4 plates. (Berlin: Wald. Hoffmann, 1935.) 
7.80 gold marks. 

Stroud, James Bart. Educational Psychology. Ex. 
Or. Svo. Pp. xi +490. (New York : The Macmillan Co., 
1936.) 10s. 6d. net. 

Thadani, N. V. The Mystery of the Mahahharata. 
Demy 8vo. Vol. 1 : A Vision of the Vedas. Pp. Ixiv +432. 
12 rupees. Vol. 2 : The Systems of Hindu Philosophy and 
Religion. Pp. xviii +371. 8 rupees. Vol. 3 : The Story 
and the Essence of the Epic. Pp. Hi +462. 8 rupees. 

Vol. 4 : The Explanation of the Epic, Part 1. Pp. xlvii + 
378. 8 rupees. Vol. 5 : The Explanation of the Epic, 
Part 2. Pp. xvi +379-924. 8 rupees. (Karachi : Bharat 
Publishing House, 1931-1935.) £4 the set.* 

Thomas, Frank C. Ability and Knowledge : the 
Standpoint of the London School. Demy Svo. Pp. xx + 
338. (London : Macmillan and Co., Ltd., 1935.) 15s. net.* 
Voss, W. Die geistige Schulung durch die Suchmethode. 
(tJntersuchungen zur Psychologie, Philosophie imd 
Padagogik, Neue Folge, Band 8.) Roy. Svo. Pp. 174. 
(Gottingen: Akademische Buchhandlung Calvor, 1935.) 
4 gold marks, 

Weidauer, Ft. Ob j ektivitat, voraussetzungslose Wissen- 
sohaft und wissensch. Wahrheit. Roy. 8vo. Pp. 38. 
(Leipzig: S, Hirzel, 1935.) 1.50 gold marks. 

Wright, William Kelley. A Student’s Philosophy of 
Religion. Revised edition. Ex. Or. Svo. Pp. xvi +566. 
(New York : The Macmillan Co., 1935.) 12s. 6d. net. 

Wilmsen, A. Zur Kiritik des logischen Transzendent- 
alismus. (Forschungen zur neueren Philosophie und 
ihrer Geschiehte, Band 6.) Sup. Roy. Svo, Pp. 249. 
(Paderborn : Ferdinand Schoningh, 1935.) 7.60 gold 

marks. 

Bacteriology : Hygiene 

British Social Hygiene Council. Empire Social Hygiene 
Year-Book, 1935. Prepared by the British Social Hygiene 
Council, Inc. Second annual edition. Demy Svo. Pp. 
611. (London: George Allen and Unwin, Ltd., 1935.) 

' : 155. net.* 

Cardwell, Mary G, Some Aspects of Child Hygiene : a 
Book for the use of Training Colleges and Practising 
Teachers. Cr. 8vo. Pp. vi+82. (London; Sir Isaac 
Pitman and Sons, Ltd., 1935.) 35 . net. 

Davies, M. B., and Wilkes, L, Some Methods in Health 
Education. Cr. Svo. Pp. ix+111. (London, New York 
and Toronto : Longmans, Green and Co., Ltd., 1935.) 
25 . M, , 

„ Johnston, John. The Australian Handbook of Meat 
Inspection. 8vo. Pp. 248. (London: BaiUibre, Tindall 
, and Cox, 1935.) ' ,155. net. 

Leick, J. Das Wasser in der Industrie und im Haushalt, 
(Teehnische Fortschrittsberichte : Portschritte der chem- 
iseh Technologi© in Einzeldarstellungen, herausgegeben 
von B. Rassow, Band 33.) Roy. Svo. Pp. 124. (Dresden 
und Leipzig : Theodor Steinkbpff. 1935.) 8 gold marks. 

Lim, C, E., Prepared under the direction of. Laboratory 
Manual of the Department of Bacteriology and Irnmuno- 
Peiping Union Medical College. Second edition. 
Or. 8vo. Pp. vi +190. (Peiping; Peiping Union Medical 
College, 1935.) 1.50 dollars.* 

Lyster, Robert A. A School Course in Hygiene ; being 
an adaptation for School use of “A First Course in 


Hygiene”. Cr. Svo. Pp. vii f26H. Univeraity 

Tutorial Press, Ltd., I93o. ) 35. iki» 

McNally, C. E. Public III Health. Cr. Svo. Pp. 224. 
(London: Victor Gollancz, Lfctl, 1935.) Bs. net,* 
Rettger, Leo F. ; Levy, Maurice N. ; Weinstein, Louis ; 
Weiss, James E. Lactobaeilius Addopliiliw and its 
Therapeutic Application, Exv _Cr. ^8vo. Pp. vi +203. 
(New Haven, Conn.: Yalo Univernity Press; London: 
Oxford University Press, 1935.) 115, iW. not.* 

Sedgwick’s Principles of Sanitary Seienco and Public 
Health. Rewritten ami enlarged hy Siwiiue! C. Prescott 
' and Murray , P. , Horwood. Deniy 8vo. Pp. xviii +654. 

. (New York The Maeinillan Co., 1935.) 1 85. not. 

Miscellany 

Besterman, Theodore, Compiled by. A Bibliography of 
Sir Oliver Lodge, F.R.S. Roy. Svo, Pp. xiv +220. 
(London: Oxford University Press, 1935.) 2l5.net.* , 

Bliss, Henry Evelyn. A, System of Bibliographic Classi- 
' fication. (The Organization of Knowledge, _ Vol. 3.) Sup. 
Roy. Svo. Pp. X +343. (Neiv York : The H, W. Wilson 
Co., 1935.) 7 dollars * 

Camm, F. J. The Hoim* yiechanir Eneyciupaxiia. 
Demy Svo. Pp. 392. (London : George Kewnes, Ltd., 
1935.) 35. M, net. 

Castle, E. B., Ottaway, A. K. C., and Rawson, W. T. R. 
The Coming' of Leisure ; the Problem in England. Demy 
Svo. Pp. 78. (London : New Ktlui'af-ion Feliow.diip, 
1935.) 25 . 6d * 

Eddy, J. P., and Lawton, F* H. India's New Constitu- 
tion : a Survey of the Government of India Act 1935, 
Cr. Svo. Fp. xi+239. (Londtin ; Macjnillan ami Go., 
Ltd,, 1935.) 65. not.* 

Fairbrother, F., Nightingale, E., and Wyeth,^ F. J. 

■ General Science. Fart 4. Cr. Hvo. Fp, vii +242. 
(London: G, Bell and Sons, Ltd., 1935.) 35,6(1.* 
Henderson, Lawrence J. ^Pareto’s General Sotdoh>p; 
a Physiologist’s Interpretation, Dt'uny Svo. Pp* viii + 
.■119. (Cambridge, Mass.; Harvard University Press; 
London : Oxford University^ Press, 1935.) f>s, 6d. net.* 
Koch, R,,. und Kuenzie, O., Herausgegeben von.^ Hand- 
worterbuch der gesamten Technik uhd ihrer Hil&wissen- 

schaften. 2 Bande. Sup. .Roy. 8vo. Band i : A 

Kohlen. Pp. 718. (Stuttgart: Deutsche Verlags-.Anstalt,' 
1935.) 36 gold marks. 

Lauwerys, J. A., Edited byn The Film in the School. 
Cr. 'Svo. Pp. 140 +4 plates. (London.: Christophers, 
1935.) 35. 6ci* 

Libby, Margaret Sherwood. The Attitude of Voltaire to 
Magic and the. Sciences. (Studies in History, Economics 
and Public Law, Edited by t.he Faculty of Ft )i it leal Science 
of Columbia University. No. 468.) Med. Svo. Pp. 299. 
(New York: Columbia Uuivcu’sitv Ib’ess ; Loiiilon : 
P. S. King and Son, Ltd., 1935.) \i\k \()d* 

Library Association, Issued by tin*. The Subject Index 
to Periodicals, 1934, Royn 4to. Pp. xii +283, (London: 
Library Association, 1935.) 705,* 

Low, A.M. Science in Wonderland. Cr. Svo. Pp. 263. 
(London: Lovat Dickson andTho,mp)Son, Ltd., 1935.) ds, 
net. 

Permanent Consultative Committee on Official Stat- 
istics. Guide to Current Official Statistles of the United 
Kingdom. Vol. 13 (1924) ; Heing a Systematic Survey of 
the Statistics appearing in all Official Publications issued 
in 1934. Roy. Svo. Pp. 350. (London : H.M. Stationery^ 
Office, 1935.) I5. net.* 

Riesman, David. The Stoi*y of Medicine in the Middle 
Ages. Med. Svo. Pp. xii+402. (New York: , Paul B. 
Hoeber, Inc., 1935.) 5 dollars.* 

Roche, Alex. E. An Anthology of Wit. Cr. Svo, Pp. ix + 
36. (London: H. K. Lewis and Co., Ltd,, 1935.) I5. 
net.* 

^ Sharp,. Henry A. Cataloguing : a Textbook for use in 
Libraries. Demy 8vo., Pp. 314. ' .(London :: Grafton 
and Co., 1935.) 125. 6d.net. 

Wffitehouse," J. Howard, and Sutcliffe, Donald E. .The 
’Mystic Spring : a Nativity Play., : Demy Svo. . Pp,'40;.+.2, 
.. plates. (Bembridge, I,, of W. : .. The Yellowsands Press,' 
1935.) 2s. 6d. net.* 
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Recent Scientific and Technical Books 

Volumes marked with an asterisk (*) have been received at “Hatube”’ Office 


Mathematics i Mechanics s Physics 

Copsoiis E. T« An Introduction to the Theory of 
Functions of a Complex Variable. Demy 8vo. Pp. v +448. 
(Oxford ; Clarendon Press ; London i Oxford Xlniversity 
Pressj 1935.) 25s. net.* 

Cfosland, L. Higher School Geometry. Imp. 16mo. ■ 
Pp. xiv +322 +XX. (London ; Macmillan and Co., Ltd., 

1935. ) 6^.* 

Eck, Bruno. , Einfuiirung in die technische Stromungs- 
lehre. Band 1 ; Theoretische Grundiagen. Roy. Svo. 
Pp, vi +134. (Berlin: Julius Springer, 1935.) 6.60 gold 
marks. 

Eddington, Sir Arthur. The Nature of the Physical 
World. (Everyman’s Library, No. 922.) Gi. Svo. Pp. 
xii +345. (London and Toronto : J. M. Dent and Sons, 
Ltd., 1935.) 2a. net.* 

Forsyth, A. R, Intrinsic Geometry of Ideal Space. 
Sup. Boy. Svo. Vol. 1. Pp. xxvi +553. Vol. 2. Pp. 
xiv +655. (London : Macmillan and Co., Ltd., 1935.) 
2 vols., £6 6,5. net.* 

Geiger, H., und Scheel, Karl, Herausgegeben von. 
Handbuch der Physik. Zweite Auflage. Band 24, Teil 2 : 
Aufbau der zusammenhangenden Materie. Redigiert von 
A. Smekal. Sup. Roy. Svo. Pp. xiv +1203. (Berlin; 
Julius Springer, 1933.) 129 gold marks.* 

Hall, H. S., and Stevens, F. H. A Shorter School 
Geometry. Section 6. Cr. Svo. Pp. iii +241-304 +ii. 
(London ; Macmillan and Go., Ltd., 1935.) l5. 3d. 

FInstitut Henri Poincar^, Annales de. Vol. 5, Ease. 2 : 
Les noyaux atomiques, par G. Gamow ; Les valeurs 
extremes des distributions statistiques, par E. J, Gumbel ; 
Sur les lois de probabilites et la correlation, par A. 
Giildberg. Imp. Svo. Pp. 89-176. (Paris : Institut 
Henri Poincare ; Les Presses universitaires de France, 

1936. ) 40 francs.* 

Kells, Lyman M., and others. Plane and Spherical 
Trigonometry. 2 vols. Med. Svo. Vol. 1. Pp. 283. Vol. 
2. Pp. 122. (New York and London ; McGraw-Hill Book 
Co., Inc., 1935.) 155. net. 

Kuppuswami Aiyangar, N. The Teaching of Mathe- 
matics in the New Education. Roy. Svo. Pp. vii +420 +v. 
(Trivandrum ; The Author, Training College, 1935.) 
5 rupees.' 

Mendenhall, C. E., Eve, A. S., and Keys, D. A. College 
Physics. Med. Svo. Pp. xi +592. (Boston and London ; 
D. C. Heath and Co., 1935.) 3.76 dollars.* 

Millet, Dayton Clarence. Anecdotal Hi.story of the 
Science of Sound to the beginning of the 20th Century, 
Demy Svo. Pp. xii +114 +16 plates. (New York: The 
Macmillan Co., 1935.) 105. '6d. net.* 

Miller, Norman. A First Course in Differential Equa- 
tions. Demy Svo. Pp. v+148. (London: Oxford Uni- 
versity Press, 1935.) Is, 6d. net.* 

Neugebauer, O., Herausgegeben und bearbeitet 
von. Mathematisehe Keiisehrift-Texte. (Quellen und 
Studien zur Geschichte der Mathematik, Astronomie und 
Physik, Abteilimg A : Quellen, Band 3.) Teil 1 ; Texte. 
Sup. Roy. Svo. Pp. xii +516. Teil 2 : Register, Glossar, 
Naehtrage, Tafeln. Sup. Roy. 4to. Pp. iii +64 +69 plates. 
(Berlin : Julius Springer, 1935.) 128 gold marks.* 

Pauling, Linus, and Wilson, Jun.,_ E. Bright. ^ Intro- 
duction to Quantum Mechanics : with Applications to 
Chemistry. Med. Svo. Pp. xiii +468. (New York and 
London; McGraw-Hill Book Co., Inc., 1935.) 305. net.* 
RitcMe-Scott, A. A Complete School Algebra. Cr. Svo. 
Pp. 711, (London, Bombay and Sydney George G. 
Harrap and Co., Ltd., 1935.) Is, 6d. ; with Answers, 

85. 6d. 

^ ' Sponer, Hertha. Molekiilspektren und ihre Anwendung 
auf chemische Probleme. (Struktur und Eigenschaften 
der Materie, ■ Band 16.) - Band 1 1 Tabellen, Svo. Pp. 
154. (Berlin : Julius Springer, 1935.) 16 gold marks. 


Teichmann, H. Einfuiirung in die Quaiitenphysik. 
(Mathematisch-physikalisehe Bibliothek, Reiha 2, Band 
13.) Pott Svo. Pp. 93. (Leipzig und Berlin : B. G. 
Teubner, 1935.) 2.80 gold marks. 

Van Uven, M. J. Mathematical Treatment of the 
Results of Agricultural and other Experiments. Sup. Roy. 
Svo. Pp. vi +310. (Groningen and Batavia : P. Noord- 
hoff N.V„ 1935.) 9.60 t.* 

Whittaker, J. M. Interpolatory Function Theory. 
(Cambridge Tracts in Mathematics and Mathematical 
Physics, No. 33.) Demy Svo. Pp. vi +107. (Cambridge : 
At the University Press, 1935.) 6s, 6d. net.* 


Eagineering 

Barnard, William N., Ellenwood, F. C., and Hirschfieid, 
C. F. Heat Power Engineering. Part 2 : Steam Generat- 
ing Apparatus and Prime Movers, Fuels, Combustions and 
Heat Transmission. Third edition of second part of 
Hirschfieid and Barnard’s “Elements of Heat-Power 
Engineering”. Roy. Svo. (New York : John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 1935.) 
275. 6d, net. 

Blyth, Lieut. -Col. J. D. Practical Performance Pre« 
diction of Aircraft. (Aeronautical Engineering Series.) 
Med. Svo. Pp. 92. (London : Sir Isaac Pitman and 
Sons, Ltd., 1935.) 55. net. 

Boston, Orlan William. Engineering Shop Practice. 
Vol. 2. Med. Svo. Pp. x +485. (New York : John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1935.) 25s. net.* 

Bradshaw, C. S. Steam Turbines. Demy Svo. Pp. 46. 
(London : Draughtsman Publishing Co., Ltd., 1935.) 
25. net.* 

Chappie, H. J. Barton. Popular Television : Up-to-dat© 
Principles and Practice explained in Simple Language. 
Cr. Svo. Pp. xiii +112. (London: Sir Isaac Pitman and 
Sons, Ltd., 1935.) 25. 6d. net.* 

Collins, A. Frederick. How to Understand Electricity, 
Demy Svo. Pp. 326. (Philadelphia and London : J. B, 
Lippincott and Co., 1935.) IO 5 . 6d, net. 

Cook, Arthur L, Elements of Electrical Engineering ; 
a Textbook of Principles and Practice. Third edition, 
thoroughly revised, rewritten and reset, Med. Svo. 
Pp. X +&3. (New York : John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1935.) 205. 

net.* 

Crook, W. E., Edited by. Wireless Telegraphy : Notes 
for Students, covering the Air Licence for W/T Operators. 
Demy Svo. Pp. 196. (London : Sir Isaac Pitman and 
Sons, Ltd., 1935.) 7s. 6d, net. 

Gay, Charles Merrick, and Fawcett, Charles De van. 
Mechanical and Electrical Equipment for Buildings. 
Med. Svo. Pp. viii +429. (New York ; John Wiley and 
Sons, Inc. ; London: Chapman and Hall, Ltd., 1935.) 

Hellins, H. H. The Lay-out of Small Water Mains. 
Demy Svo. Pp. 45. (London : Sir Isaac Pitman and 
Sons, Ltd., 1935.) 75. 6d. net. 

Hunter, Summers, Jun. Reciprocating Marin© Steam 
Engine Development during the Past Fifty Years, 
(London : E. and F. N. Spon, Ltd., 1935.) 25. 6d. net. 

Keller, K. O. Marine Heavy Oil Engine Development 
during the Past Fifty Years. (London ; E. and F. N. 
Spon, Ltd., 1935.) 25. 6d. net. 

Lovell, Alfred. Generating Stations : Economic Ele- 
ments of Electrical Design. Second edition. Med. Svo. 
Pp. 451. (New York and London; McGraw-HiH Book 
Co., Inc., 1936.) 275- net. 

McPherson, T. Marine Boiler Development during the 
Past Fifty Years. (London: E, and F. N. Spon, Ltd., 
1935:) 25. 6d. net. 


VI 


Supplement to “Nature/ October 26, 1935 


Martin, Major Arthur J. The Work 
Engineer : a Handbook for Engineers, Students ^ 
others oonoemed with Public Health. Demy 
xvi +472 +15 plates. (London; Macdonald and Evans, 

Wiliiam. Practical Electric Cable Jointing ; 
the Plumber- Jointer and his Craft. (>. 8vo. 1-8+3 
plates. (London ; The Technical Press, Etd., 1935.) 

%rchkrd, Frederick Charles. Mercury Arc Eectifier 

Practice. Demy 8vo. Pp. xi +224 +23 plates. (Lonaon : 
Chapman and HaU, Ltd., 1935.) 15^. net.* 

Eeyner, J. H. Modem Badio Commumcation. VoL i. 
Cr. 8vo. Pp. 176. (London : Sir Isaac Pitman and Sons, 
Ltd., 1935.) 7a. 6d. net, ^ ^ 

Singleton-Green, J. Concrete Engmeermg. Vol. 2: 
Properties of Concrete. Cr. 8vo, Pp. 271. (London: 
Charles Griffin and Co., Ltd., 1935.) 8s. net. 

Swallow, M. G. S. Becent Progress in Blectrical and 
General Engineering. (London : E. and F. N, Spon, Ltd., 
1935.) 25. M, net. 

Tangerman, E. J., Edited by. Power Operator s Guide : 
1001 Practical Helps. Med. 8vo. Pp. 576. (New York 
and London : McGraw*Hill Book Co., Inc., 1936.) 24a, 
net. . „ 

Ternian, Frederick Emmons. Measurements m Radio 
Engineering, Med. 8vo. Pp. 410. (New York and London : 
McGraw-Hill Book Co., Inc., 1936.) 24a.net, 

Turner, H. Cobden, and Banner, E. H, W. Electrical 
Measurements in Principle and Practice. Demy 8vo, 
Pp. xiv +354. (London : Chapman and Hall, Ltd,, 1936.) 
15a. net.* 

Walker, R. J. Marine Steam Turbine Development 
during the Past Fifty Years. Boy. 8vo. (London : E. 
and F. N. Spon, Ltd., 1936.) 2s. 6d. net. 

Wamock, F. V. Strength of Materials : a Textbook. 
Demy 8vo. Pp. 282. (London : Sir Isaac Pitman and 
Sons, Ltd., 1936.) 10a. 6d net. 

Whitehead, J. B. Impregnated Paper Insulation : the 
Inherent Electrical Properties. (National Besearch 
Council Committee on Electrical Insulation, Monograph 
No. 4.) Med. 8vo. Pp. xiii +221. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1935.) 20a. net.* 

Young, G. R. Elementary Structural Problems in Steel 
and Timber. Second edition. Med. 8vo. Pp. xiii +316. 
(New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1935.) 20a. net.* 

Chemistry : Chemical Industry 

Bhatnagar, S. S., andMathur, K.N. Physical Principles 
and Applications of Magnetochemistry. Med. 8vo. Pp. 
xiv +375. (London: Macmillan and Co., Ltd., 1935.) 
21a. net.* ' ' 

Creighton, H. Jetmain. Principles and Applications of 
Electrochemistry. 2 vols. Med. 8vo. Vol. 1: Principles. 
Third edition, revised and enlarged. Pp. xviii +602. 
(New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1935,) 20a.net.* 

Dole, Malcolm, Principles of Experimental and Theo- 
retical Electrochemistry. (International Chemical Series.) 
Demy 8vo, Pp. xiii +549. (New York and London: 
McGTaw-Hill Book Co., Inc., 1935.) 30a.net.* 

Gibbs, R. H. A Middle School Chemistry. Cr. 8vo. 
Pp. vii +358, (London : Edward Arnold and Co., 1935.) 
4a,* , 

Gmelins Handbuch der anorganischen Chemie. Aehte 
Auflage. Herausgegeben von der Deutschen Chemischen 
Gesellschaft. System -Nummer 4 : Stickstoff. Lieferung 2. 
Sup. Boy. 8vo. Pp. 283-606. (Berlin: Verlag Chemie, 
,, G.m.b.H., 1935,). 35. gold marks.* 

Henderson, WilHam Edwards, and Fernelms,W. Conrad. 
A Course in Inorganic Preparations. Demy 8vo. Pp, 188. 
(New York and London : McGraw-Hill Book Co., Inc.. 
1936.) 15a. net. 

Holderness, A,, and Lambert, John. The Essentials of 
Qualitative Analysis. Demy 8vo, Pp. vii + 72. (London : 
William Heinemann, Ltd., 1935.) la. 


Holleman, A. F. Lrlirbucli dt‘r nrgimm>lmi Chemie. 
(I^hrbuch der Cliemie, OrganiHehor Zwamigste, 

■umgearbeiteta uiitl vermcliile Auflage. von Friedrich 
Richtc^r. MckI. 8vo. Pp. xli 4 5 Hi, r Berlin uml Leipzig: 
Waiter d© Gruytor uiid Co., PlBo.) 14 gold marks.* 

Erczil, F. AdKorptioiisteehiiik. (Tc'clmisclio Fort- 
schrittsberichte : Fortsc-hrilte dor eliein. Tecliiioiogie in 
■Einzeldarstellungen, !»TauHg« gein n voii B. liassow, 
Band 34.) Pp. 140. (J)n>>deii mid Ddpzig : l^heodor 
Steinkopff, 1935.) B.5il gold marks. 

. Lucas, A. Forensic Chemistry nmi Criminal 

Investigation. Third edition. J)<*tny 8vo. Pp. 370. 
(London: Edward Arnold and Co., 1 1135.) I Ha. net.* 
Manfield, G. W. Modern Seiencc‘. Book 2 : Chemistry. 
Cr. 8vo. Pp. xii +156. (London : .Macmilkiii and Co., 

■ Ltd., 1936.) 2a. 34, 

Marshall, C. E. Colloids in Agrkmh lire. Cr. 8vo. pp. 
vhi+184. (London: Edward Arnold and Co., 1935.) 

5a. net.* 

Mines Department : Safety in Mines Research Board. ■ 

. Paper No. 93 : Tho Ignition of Idredainp by Compression. 
By (the late) H. B. Dixon ami 5. Harwood. Roy. 8vo, 
Pp. 23. (London : H.M. Stationery Offiec, 1935.) 64. net * 
Oppenheimer, Carl. Die Fca-mente mid ihre Wirkungen. 
Supplement, Lieferung 1 (Band 1 : Spc‘eiellor Tell: 
Hauptteil 7-15.) Iin|C 8vo. Pp. 169. (Den Haag; W. 

^ Junk, 1935.) . 28#.* 

. Ostwald, Wolfgang. Metastniktiiren dc-^r Materie. 
(Sonderausgabe aus dem Kolloid-Beilteften, herausgegeben 
von Wo. Ostwald.) Roy. 8vo. Pp. ii *I-I6. (Droadon und 
Leipzig ; Theodor Steinkopit, 1935.) il.811 gold mark.* 
Read, John. A Text-Book of Organic* Chemistry: 
Historical, Structural and Economic. (BelFs Natural 
Science Series.) Second edition. Cr, 8vo. Pp. xiv +703. 
(London: G. Bell and Bona, Ltd., 1935.) 12a. <14. net,* 
Schuster, ' F. ' SiiultgaH-Entgiftung. (Chemie wad' 
Teclmik der Gegenwart, heransgegelMai von H. Carlsohn, 
Band 14.) Pp." viii+167. (Leipzig: S. Hirzel, 1935.) 
7.60 gold marks. 

Staudinger, H. Tabelkm zu den Vorlowungen liber 
■allgemeine und anorganisehe Chiunie. Zweite Auflage, 
unter Mitarbeit von G. Rienaeker, 8vu. Pp. 168. (Karls- 
ruhe i.B. : G. Braun, 1935.) 4.80 gold marks. 

Stone, H. W., and Dumi,M. S. Experiments in General 
Chemistry. Second edition. Demy4to. Pp. 285. (New' York 
and London: McGraw-Hill Book Co., Inc., 1935.) Ik. net. 

. Sutton, Francis. A Systematic Handbook of ^Volu- 
metric Analysis or the Quantitative Deteniiination of' 
Chemical Substances by ileasure, applied to Liquids, 
Solids and Gases. Twelftli edition, re\’ised tl'iroiighoiit, 
with numerous additions, by .A, D. Demy 8vo. 

Pp. xvi +631, (London : j/ami A. ('lumdiill. Ltd., 1935.) 
36#.* 

Taylor, F. Sherwood. ' Tallies for (Qualitative Analysis. 
14 cards, 10 in. X 7 in. (Londou ; Wiliiam 'ihuneiuami. 
Ltd,, 1935.) Is, 34.* 

Vanino, L. Die Leuchtferl,»eii : ilwe liei’stellting, Eigc*n- 
schafben und Verw^endung. (Enke's Bihlioihek fiir Chemie 
und' Teehnik, Band 22.) Zweito erwidtcrte x\ullago. Svo. 
Pp. 168. (Stuttgart: Ferdinand Eiike, 1935.) 12 gold 

marks. 

Waters, William A. Physical Aspects of Organic 
Chemistry. Demy Svo. Pp. xv +501. (London : George 
. Routledge and Sons, Ltd.,' 1935.) 25#. net.* 

Weiser, Harry Boyer. Inorganic Colloid Clieniistry. 
+Vol. 2 : The Hydrous Oxides and Hydroxides. Med. Svo. 
Pp. vii +429. , (New York : John Wdley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1935.) 23#. 64. net.* 
Winton, Andrew L., and Winton, Kate Barber. The 
Structure and Composition of Foods. Vol. 2 : Vege- 

■ ■ tables, Legumes, Fruits. Med. Svo. Pp. xiv +904. (New 
■York: John Wiley and Sons, Ine. ; London : Chapman 
and Hall, Ltd., 1935.) 75#. not.* 

Geology: Mineralogy 

Geological Survey and Museum. British Eegional 
Geology; The South of Scotland. By J. Pringle. Roy. 
Svo. Pp. iv+97+7plates. 1.,. 6d. net. British Regional 
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Oeology : The Grampian Highlands. By H. ,H. Read. 
Boy. 8vo. Pp. vl +81 +11 plates. ' Is. 6d net. British 
Regional Geology: Scotland-— The Tertiary Volcanic 
Districts. By J. E. Richey. Roy. 8vo. Pp. vii +115+9 
plates. Is. Bd. net. British Regional Geology : Northern. 
Ireland. By T. Eastwood. Roy. 8vo. Pp. v+76+8 
plates. Is. M. net. British Regional Geology : The Welsh 
Borderland. By R. W. Pocoek and T. H. Whitehead. 
Roy. 8vo. Pp. y +84 +11 plates. 1<5, 6d. net. (London: 
H.M. Stationery Office, 1935.)*^ 

^ Harkefs Alfred. Petrology for Students ; an Introduc- 
tion to the Study of Rocks under the Microscope, Seventh 
edition, revised, (Cambridge Geological Series.) Or. 8vo. 
Pp, vii +300. (Cambridge; At the University Press, 
1935.) 8^. 6cZ. net.* 

Miller, William J. An Introduction to Physical Geology : 
with Special Reference to North America. Third edition. 
Med. 8vo, Pp. xii +465. (London : Chapman and Hall, 
Ltd., 1935.) 156\ net.* 

Stach, Erich. Lehrbuch der Kohlenpetrographie. Sup. 
Roy. 8vo. Pp. vii +293. (Beriiii ; Gebrilder Borntraeger, 
1935.) 18 gold marks.* 

Weyberg, Zygmunt. Swiat krysztalow. (Z Dziedziny 
Nauki i Teciiniki, Tom 8.) Demy 8vo. Pp. x +298 +6 
plates. (Warszawa : “Mathesis PolskieJ”, 1935.) 12 zl.* 


General Biology : Natural History 
Botany: Zoology 

Ay re, A. M. Wild Flowers of Newfoundland : mainly 
Orchis, Willow, Buttercup, Mustard, Rose. Part 3. 
Oblong Fcap. 8vo. Pp. vi +231. (St. John’s, Newfound- 
land : A. M. Ayre ; Ashford, Kent : L. Reeve and Co., 
Ltd., 1935.) 4a.* 

Berddge, W. S. All about Reptiles and Batrachians. 
Demy 8vo. Pp, 271. (London, Bombay and Sydney; 
George G. Harrap and Co., Ltd., 1935.) 7a. 6d. net. 

Bland, H. M. Birds in an Eton Garden. Demy 8vo. 
Pp. 138. (London and Toronto : J. M. Dent and Sons, 
Ltd., 1935.) 7a. dd. net. 

Borradaile, L. A., and Potts, F. A. The Invertebrata ; 
a Manual for the Use of Students. With Chapters by 
L, E. S. Eastham and J, T. Saunders, Second edition. 
Demy 8vo. Pp. xv +725, (Cambridge : At the University 
Press, 1935.) 25a. net.* 

Bose, Sir Jagadis Chunder, Edited by. Transactions of 
the Bos© Research Institute, Calcutta. VoL 9, 1933-1934 : 
Biological and Physical Researches. Med. 8vo. Pp. vi + 
210. (London, New York and Toronto ; Longmans, 
Green and Co., Ltd,, 1935.) 18.^, net.* 

British Museum (Natural History). Instructions for 
Collectors, No. 4 : Insects. Eighth edition. Demy 8vo. 
Pp. 16. (London : British Museum (Natural History), 
1935.) 3d.* 

British Museum (Natural History). Great Barrier Reef 
Expedition, 1928-29. Scientific Reports, Vol. S, No. 10 : 
Ecological Surveys of Coral Reefs. By S. M. Maiiton. 
Roy. 4to. Pp. 273-312 +16 plates. (London : British 
Museum (Natural History), 1935.) 10^.* 

Chisholm, Alec H. Bird Wonders of Australia. Cr. 8vo. 
Pp. xiv +299 +33 plates. (Sydney and London : Angus 
and Robertson, Ltd., 1935.) 6,s*. net.* 

Clarke, Lilian J. Botany as an Experimental Science in 
Laboratory and Garden. Demy 8vo. Pp. xvi+138 +9 
plates. (London: Oxford University Press, 1935.) 6s. 

net.* 

Dii«< 2 “Expeditions. The Caiisberg Foundation’s Oceano- 
graphical Expedition round the World 1928-30 and pre- 
vious Dawa-Expeditions. Dana-Report No. 6: Flying- 
Fishes (Exocoetidae) of the Atlantic ; Systematic and 
Biological Studies. By Anton Fr. Bruun. Roy. 4to. Pp. 
106+7 plates. 15^. Dana-Report No. 7: Quantitative 
Investigations on the Distribution of Macroplankton in 
different Oceanic Regions, by P. Jespersen ; Dana-Report 
No. 8 : The Sea Snakes ( Hydrophiidae), by Malcolm 
.Smith. Roy.Ato., P,p.;44,+6. 7.5. (Copenhagen : C. A. 
Reitzels .Forlag;, London . Oxford University ' Press, ■ 
1935.)* 


Vll 

■ Dembowski, Jan, ' W poszukiwaniu istoty zycia : 
historja naturalna jednego piferwotniaka. (Z Dziedziny 
Nauki i Techniki, Tom 6.) Delny 8vo. Pp. xii +356 +8 
plates. ’ (Warszawa: “Mathesis PolsMej”, 1934.), 14 zL* 
Fleuron, Svend. Monarch of the Glen : the Adventures 
of a Roebuck. Demy 8vo. Pp. 210. (London : Eyre and 
Spottiswoode, Ltd., 1935.) 7a. 6d, net. 

Grabau, -Amadeus W. Studies of Gastropoda. Roy. 
8vo, Ppl viii + 159. (Peking : National University Press, 
1935.) 1.50 doUars.* 

Gnindy, Sir Cuthbert, How does a Plant Grow? 
Or. 8vo. Pp. vii +172. (London: John Murray, 1935.) 
2a. 6d.* 

Johnson, Jean C. Microscopic Objects : How to Mount 
Them. Cr. 8vo. Pp. viii +144 +9 plates, (London; The 
English Universities Press, Ltd., 1935.) 3a. 6d.* 

Junk, Wilhelm. Dipterologi. Sup. Roy. 8vo. Pp. iv + 
19. (VGravenhage : W. Junk, 1935.) 1.25 fi.* 

Keep, Josiah. West Coast Shells : a Description in 
Familiar Terms of the Principal Marine, Fresh-water and 
Land Mollusks of the United States, British Columbia 
and Alaska, found West of the Sierra. Revised by Joshua 
L. Baily, Jr. Ex. Cr. 8vo. Pp. xi +350. (Stanford Uni- 
versity, Calif, : Stanford University Press ; London : 
Oxford University Press, 1935.) 17a. net.* 

Kiikenthal, Willy, Gegrtindet von. Handbuch der Zoo- 
logie : eine Naturgeschichte der Stamme des Tierreiches. 
Herausgegeben von Thilo Krumbach. Band 3, Halfte 2 : 
Chelicerata, Pantopoda, Onychophora, Vermes Oligomera, 
Lieferimg 9, Teil 2. Med, 4to. Pp. 289-384. (Berlin und 
Leipzig ; Walter de Gruyter und Co., 1935.) 12 gold 

marks.* 

Lambert, P. J. Ornamental Pheasants. Cr. 8vo. Pp. 
110+8 plates. (London, New York, Toronto and Mel- 
bourne : Cassell and Co., Ltd., 1935.) la. 6d. net. 

Lamond, Henry G. An Aviary on the Plains. Cr. 8vo. 
Pp. viii +228. (Sydney and London : Angus and Robert- 
son, Ltd., 1935.) 6a. net.* 

McKeown, Keith C. Insect Wonders of Australia. Cr. 
8vo. Pp. 257. (Sydney: Angus and Robertson, Ltd. ; 
London: Australian Book Co., 1935.) 6a. net. 

Mathias, William T. 1 : The Life-History and Cytology 
of Phloeospora brachiafa Born. ; 2 ; Halopteris fiUcina 

Kiitz., the Cytology of the Reproductive Organs. (Uni- 
versity of Liverpool : Publications of the Hartley Bo- 
tanical Laboratories, No. 13.) Folio. Pp. 28. (Liverpool ; 
University Press of Liverpool, 1935.) 6a.* 

Oppenheimer, C., mid Pincussen, L., Herausgegeben von. 
Tabulas Biologicae Periodicse. Sup. Roy. 8vo. Band 4, 
Nr. 4 ( = Tabulae Biological, Band 10, Nr. 4.) Pp. 289- 
388. Complete voL, 55 gold marks. Band 5, Nr, I 
(=Tabul8e Biologicse, Band 11, Nr. 1.) Pp. 144. Band 5, 
Nr. 2 (—Tabulae Biologicse, Band 11, Nr. 2.) Pp. 145-224. 
Complete vol., 55 gold marks. (Den Haag : W. Junk, 
1935.)* 

Parker, Eric. Ethics of Egg-Coilecting. Ex. Cr. 8vo. 
Pp. 120 .+iv. (London : The Field, 1935.) 5a. net.* 

Pitt, Frances. Wild Life Studies. (Argosy Books, No. 3.) 
Cr. 8vo. Pp. iv +189 +9 plates. (London and Edinburgh : 
Thomas Nelson and Sons, Ltd., 1935.) 3a. 6d. net.* 
Saunders, Howard. Manual of British Birds. Third 
edition, revised and enlarged. Med. 8vo. Pp. 842. 
(London and Edinburgh: Gurney and Jackson, 1935.) 
10a. 6d. net. 

Skues, G. E. M. The Way of a Trout with a Fly, and 
some further Studies in Minor Tactics. Third edition, 
Roy. 8vo. Pp. 277. (London : A. and C. Black, Ltd., 
1935.) 7a. 6d. net. 

Smith, Kenneth M. Plant Viruses. (Methuen’s Mono- 
graphs on Biological Subjects.) Fcap. 8vo. Pp. ix +107. 
(London : Methuen and Co., Ltd., 1935.) 3a, 6d. net.* 
Swingle, D. B. Plant Life: a Textbook of Botany. 
Med. 8vo. Pp. XV +441. (London: Chapman and Hall, 
Ltd., 1935.) 16a, net.* 

Tarrant, Margaret W. Joan in Flowarland, Fcap. 4to. 
Pp. 60 +16 plates. (London and New York ; Frederick 
Wariie and Co., Ltd., 1935.) 6a. net. 

Thomas, Meirion, Plant Physiology. Ex. Cr.' 8 vo. Pp. 
xii -f-494. (London : J. and A. Churchill, Ltd., 1935.) 15a.* 
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Waddiiigtoti, G., in collalboration with Taylor, Monica, 
Principles of Biology. Cr. 8vo. Pp. xv +349. (London : 
John Murray, 1935.) ^ ^ 

Williamson, Henry. Tarka the Otter. Cheap edition. 
Cr. 8vo. Pp. 279. (New York and London : Putnam and 
€o„ Ltd., 1935.) 3s. 6d. net. 

Willmer, E. N. Tissue Culture : the Growth and 
Differentiation of Normal Tissues in Artificial Media. 
(Methuen’s Monographs on Biological Subjects.) Fcap. 
8vo. Pp. viii+126 +2 plates. (London: Methuen and 
Co., Ltd.. 1935.) 4s. net.’*' 

Wolf, B. Animalium Cavemarum Catalogus. Sup. 
Koy. 8vo. Pars 5. Band 2, Pp. 129-176 : Band 3, 
Pp. 305-384. 10.60 fl, (18 gold marks). Pars 6. Band 2, 
Pp. 177-224: Band 3, Pp. 385-464. 10.60 fl. (18 gold 
marks). (’s-Gravenhage : W. Junk, 1935.)’*' 


Anthropoiogy ; Archaeology 

Coulonges, Laurent. Les gisements pr4historiques de 
Sauveterre-la-L4mance (Lot-et-Garonne). (Archives d© 
ITnstitut d© Pal^ontologie humaine, Memoir© 14.) Med, 
4to. Pp. 56 +6 plates, (Paris : Masson et Cie, 1935.) 
40 francs.’*' 

Halliday, W. M. Potlatch and Totem ; and the Eecol- 
lections of an Indian Agent. Demy 8vo. Pp. xvi +240 + 
24 plates. (London and Toronto : J. M. Dent and Sons, 
Ltd., 1935.) 15s.net.’*' 

Howchin, Walter. The Stone Implements of the 
Adelaide Tribe of Aborigines— now Extinct. Sup. Roy. 
8vo. Pp. vi+94. (Adelaide: Gillingham and Co., Ltd., 

1934. ) 7s. Od.* 

Legey, Francoise. The Folklore of Morocco. Trans- 
lated from the French by Lucy Hotz. Demy 8vo. Pp. 
277 +25 plates, (London: George Allen and Unwin, 
Ltd., 1935.) 12s. 6d. net.’*' 

Lorentz, Fr., Fischer, Adam, and Lehr-Splawinski, 
Tadeusz. The Cassubian Civilization. Demy 8vo. Pp. 
xxvi +400 +8 plates. (London : Faber and Faber, Ltd., 

1935. ) 21s. net.’*' 

Love joy, Arthur O., and Boas, George, A Documentary 
History of Primitivism and Related Ideas. Vol. 1 : 
Primitivism and Related Ideas in Antiquity. With 
Supplementary Essays by W. F, Albright and P.-E. 
Dumont. Roy. 8vo. Pp. xv +482. (Baltimore, Md. ; 
Johns Hopkins Press j London : Oxford University 
Press, 1935.) 22s. 6d. net.* 

Mead, Marjgaret. Sex and Temperament in Three 
Primitive Societies. Demy 8vo. Pp. xxii +335. (London : 
George Routledge and Sons, Ltd., 1935.) 10s. 6d. 

net.*** 

Meyer, Johann Jakob. Sexual Life in Ancient India ; 
a Study in the Comparative History of Indian Culture. 
Cheap edition. 2 vols. Demy 8vo. (London: George 
Routledge and Sons, Ltd., 1935.) 18s. net. 

Murray, G. W. Sons of Ishmael: a Stxidy of the 
Egyptian Bedouin. Roy, 8vo. Pp. xv +344 +32 plates. 
(London ; George Routledge and Sons, Ltd., 1935 ) 
18s. /net.’*'- 

^ Floss, Hermann Heinrich i Bartels, Max, and Bartels, 
Paul. Woman : an Historical, Gynaecological and 
^yithropologieal Compendium, Edited by Eric John 
Dmgwall Cr. 4to. Vol. 1. Pp. xiii +655. Vol. 2. Pp. 
»i+822. Vol. 3. Pp. vm+543. (London: Wflliam 
Hememami (Medical Books), Ltd,, 1935.) 3 vols £8 8s 
net.* [Sale limited to members of the Medical Profession] 
Anthropologists and other men of Science.] 

^ Speck, Ftanlc G. Naskapi: the Savage Hunters of the 
Labrador Ferula. _ Med. 8vo. Pp. 248+20 plates. 
{Nomian, OUa.: University of Oklahoma Press, 1935.) 

. 3.50 dollars.* ’ ' 

Tarjan, Odon. The Ways of Czechoslovakia and its 
MagyarJImority. Demy 8vo. Pp. 84 +5 plates. fBuda- 
pest,: .Ihe, Author,. Kelenhegyi-utea 7, 1935')=* 

Woolley, C. Leonard. Ur of the aaldees : a Record 
of Seven Years of Excavation. (Faber Librarv No 28 1 

ernfL'"'"’ I''‘te--andpXSd! m5.) 


Miscellaay 

Besterman, Theodore. Tlio Begimiings of Systematic 
Bibliography. Imp. 8vo. I'p. xi Hi +12 plates. (London; 
Oxford University Press, 1935.) imi* 

Bradley, F, H. Collect4‘d 2 vols. Demy 8vo. 

Vol. 1. Pp. x+347. VoL 2. Fp. v ■F34!l-7fl8. (Oxford; 
Clarendon Press; Lomloii ; Oxford University Press, 
1935.) 36s. net.* 

British Association, The Ad\'niK*t^ii«‘iit of Science, 
1935 : Addresses delivered at the xlrmwal Meeting of the 
British Association for the Advancement of Seienee (105th 
Year), Nor^rich, September 4-1 1, 1935. Demy 8vo. Pp. 
ii+222. (London: British AsBociatloii, 1935.) Zs, U.* 
Chamberlin, William Henry. The Htissiaii Revolution, 
1917-1921. Roy. 8vo. Vol. I. Pp. xii+511 +4 plates. 
Vol. 2. -Pp. xii +556. (London : Macmillan and Co., 
Ltd., 1935.) 2 vols., 42.«f. net.* 

Cro^v’ther, J. G., Editeil Iw. Science To -.day : the 
Scientific Outlook on World Problems. Cheap edition. 
Demy 8vo. Pp. 420. (London ; Eyre and Spottiswoode, 
Ltd., 1935.) Bs, net. 

Fisher, R. A. The Design of .Experiments. Demy Svo. 
Pp. X +252. (Edinburgh and. Ijondon : 01i.ver and Boyd,. 

1935.) 12.9. 6d. net.* 

- Fry, A. Ruth. John Boilers, 1654-1725: Quaker, 
Economist and Social Reformer. His Writinga roprinied, 
with a Memoir. Cr. 8vo, Pp. xi -i- 174 4 3 plates. (London, 
New York, Toronto and Molbourno ; C.lassel! and Co., 
Ltd., 1935.) 6(9. net.* 

Garbo, Carl. T.ho Meaning of “I’he Witch of Atlas”. 
Demy 8vo. Pp. ix+158. (Chapel Hill, N.C. : Univorsity 
of North Ca.roli.na Press ; Lmiclon ; Dxfurd University 

Ptacis V ri jL. aj* 

Ginsberg,* Morris. ' Thc‘ Unity of ^Mankind. ^ (L. T. 

Hobhous© Memorial Trust LeeturoH, No, 5 : deliverod on 
21 March 1935 at tlio London School of K<;onoirues and 
Political Science, Univorsity of Lomlon.) Deiny 8vo. Pp* 
29. (London: Oxford Uiiivoraity Press, 1935.) 2.9, not.* 
'Maepherson, Donald. Go Homo, Unicom.. Cr. 8vo, 
Pp. 271 . (London : Faber and h’aber, Ltd., 1935.) 7a. fid, 
net,* 

Gunther, R. T. .Early Science in Oxford. Vol, 10*. 
The Life and Work of Robert Hooke (Part 4) ; Tract on 
Capillary Attraction, 1661 ; ' Diary, 1688 to 1693. Demy 
8vo. Pp. xliv +294. (Oxfo.rd ; R. T. Gunther, Museum 
of the History of Science, 1935.) 

Hagedom, Hermann. The IMagnale : 'William Boyce 
Thompson and his Time (1869-1930). Ex. Cr. 8vo. Pp. 
viii +343 +9 plates. (New York : Rc'yiial and. Hitchcock, 
Inc., 1935.) 3 dollars.* 

Hazell, Stanley. A Record of tho hirst Ihindn'd A'oars 
of the Nationa! Provident Institution, 1.835-1935. Cr. 
8vo. Pp. vi +97 +12 plates. (London : Natioriai Provi- 
dent Institution, 1935.)* 

Junk, Wilhelm. Das Werden oimu' grossen Kncyclo- 
paedie : eine Jubilaonis-Sehrift. Sup. Koy, 8vo. i*p. 21. 
(’s-Gravenliage : W. Junk, 1935.) 0.80 th* 

Marriott, H. L. Tho Treatment, of Aeidu Po'isoniiig. 
(Published for the Middl(3St‘x Hospital Pivss.) Demy 8vo. 
Pp. xii +45. (London: John ^Murray, 19.35.) o.v. net.* 
Molony, William O’Sullivan, Autolnography hy. New 
Armour for Old. Post 8vd. Pp. 447. (London: Victor 
Goliancz, Ltd., 1935.) 8 . 5 .. dd. net.* 

Ottley, Charles. The Cinema in Education : a Hand- 
book for Teachers. Or. 8vo. Pp. xi+130+4 plates. 
(London : Gteorge Routledge and Sons, Ltd., 1935.) 
3s. 6d. net.* 

Reddaway, W. B. The Russian Financial System. ,Cr. 

, 8vo. Pp. x+106, (London: Macmillan and Co., . Ltd,,. ,■ 

1935.) 5s. net.* 

Simonds, William Adams., Edison : his Life, his Work, 
his Genius. Demy 8vo. Pp. ,364 +12 plates. • (London : ' 
George Allen and Unwin, Ltd., 1935.) 10s. 6ci net.* 

Weyl, Charles, and Warren, Jr., S. Reid. Apparatus 
and Technique for Roentgenography of the Chest. Med. 

■ 8yo,. Pp. xii + 166. (Springfield, IIL, and Baltimore, Md. ; 
Charles C. Thomas ; London : Bailli^re, Tindall and Cox,' 
1935 .) 22s. 6d.* 
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Volumes marked with an asterisk {*) 

Mathematics : Mechanics : Physics 

, Betmetts W. Aritiunetie Exercises for Professional 
Examinations. Cr. 8vo. Pp. 108. (London : Sir Isaac 
Pitman and Sons, Ltd., 1935.) 26*. net. 

Bondj W, N. Probability and Bandom Errors. Demy 
8vo. Pp. viii +141. (London Edward Arnold and Co., 
1935 .)' 10a. e>fi. 

Bom, Max, The Restless Universe. . Authorized trans- 
lation by Winifred M. Deans. Pcap. 4to. Pp. x+2784-8 
plates. (London, Glasgow and Bombay; .Blackie and 
Son, Ltd., 1935.) 8a. 6d. net., 

Si^ William, Die Welt des Lichtes. Aus dem 
Engiischen hbersetzung von G. ISTagelsehmidt. Roy. 8vo. 
Pp. 222 +26 plates. (Braiiiisch'weig : Eriedr, Vieweg iind 
Sohn A.-G., 1935.) 5 gold marks. 

Bnbbersj G. A, Arithmetic of Earning and Spending. 
(Macmillan’s Senior School Series, Terminal Book D.) 
With Answers and Notes. Cr. 8vo, Pp. vi + 104 +xvi. 
(London: Macmillan and Co., Ltd., 1935.) la. 6d. 

Butneil, S* W. The Arithmetic of the Triangle. 
(Macmillan’s Senior School Series, Terminal Book E.) 
Cr. 8vo. Pp. vii+103. (London: Macmillan and Co., 
Ltd., 1935.) 1.9. 2d. ; wdth Answers and Solutions, 1.9. 6d. 

Chambers, P. W. Arithmetic ; Second Year. (Mac- 
millan’s Senior School Series.) Teacher’s Book. Cr. 8vo. 
Pp. vii +400. (London : Macmillan and Co., Ltd., 1935.) 
49. 6d. 

Creasey, C. H, Matter and Motion : a Supplementary 
Text-Book for Students of Elementary Physics and 
Chemistry. Cr. 8vo. Pp. vi+122. (London : English 
Universities Press, Ltd., 1935.) 29. 6d. 

Das, M. M. Experimental Electricity. Cr. 8vo. Pp. 
xvi +334. (London : English Universities Press, Ltd., 
1935.) 49 . 6d.’^ . 

Faraday Society. The Structoe of Metallic Coatings, 
Films and Surfaces : a General Discussion. RoJ^ 8vo. 
Pp. 1039-1290+77 plates. (London and Edinburgh; 
Gurney and Jackson, 1935.) 219. net.* 

Filo'n, L, N. G. An Introduction to Projective Geo- 
metry. Fourth edition. Demy 8vo. Pp. xviii +407. 
(London : Edward Arnold and Co., 1935.) I69, net.* 

Foppl, L.j und Neuber, H. Festigkeitslehre mittels 
Spannungsoptik. 8vo. Pp. 115. (Miinchen und Berlin ; 
R. Oldeabourg, 1935.) 6.60 gold marks. 

Glaser, A., und MuUer-Liibeck, K. Einfiihrung in die 
Theorie der Stromrichter. 2 BUnde. Roy. 8vo. Band 1 ; 
Elektroteclmische Grundlagen. . Von K. Muller-Lubeek. 
Pp. 316. (Berlin : Julius Springer, 1935.) 31.50 gold 

marks. 

Grimsehi, E. A Textbook of Physics. Edited by R. 
Tomaschek. Authorized translation from the seventh 
German edition by L. A. Woodward. VoL 5 : Physics 
of the Atom. Med. 8vo. Pp. xiii +474. (London, Glasgow 
and Bombay : Blackie and Son, Ltd., 1935.) 179. 6d. 

net.* 

Hilbert, David. Gesammelte Abhandlungen. Band 3 : 
Analysis, Grundlagen der Mathematik, Physik, Ver- 
schiedenes, Nebst einer Lebensgeschichte. Roy. 8vo. 
Pp. vii +435. (Berlin : Julius Springer, 1935.) 45 gold 
marks. , ' 

Jerosch, F. Stafik. (Bauteehnische Lehrheft© fiir d. 
Unterricht an Baugewerkschulen, Heft ,11.) Vierte 
Auflage. Sup. Roy. 8vo. Pp. 99. (Leipzig : Max Janecke, 
1935.) 1.10 gold marks. 

KoMrausch, F. ' Praktische Physik : ^ zum, Gebrauch 
fiir Unterreicht, Forschimg und Technik. Siebzehnte 
voilstandig neu bearbeitete Auflage. Herai^gegeben 
von F. Henning. Roy. 8vo. Pp. x +958. (Leipzig und 
Berlin; B. G. Teubner, 1935.) 32 gold marks (inland) ; 
24 gold marks (abroad).* 


Nattjee” Office 

Lacey, J. M. A Comprehensive Treatise on Practical 
Mechanics; an Introduction to Mechanical Science and 
its Practical Applications. Demy 8vo. Pp. viii + ^^O. 
(London : The Technical Press, Ltd., 1935.) 189. net.* 

Loney, S, L. Mechanics for Beginners. Issued separately. 
Fcap. 8vo. Pp. viii +210. (Cambridge; At the University 
Press, 1935.) 39. 

Miller, George Abram. Collected Works. Ex. Cr. 4to« 
Vol. 1. Pp. xi +475. (Urbana, 111. ; University of Illinois 
Press, 1935.) 7.60 dollars.* 

Palmer, A. H. G., and Snell, K. S. Mechanics for the 
Use of Higher Forms in Schools and First Year Students 
at the Universities. Demy 8vo. Pp. xiv +335. (London ; 
University of London Press, Ltd., 1935.) 159.* 

Pierce, W. Dwight. Some New Viewpoints on the 
Atomic Theory. Sup. Roy. 8vo. Pp. 28+11 plates. 
(Philadelphia : The Author, Academy of Natural 

Sciences, 1935.) 50 cents.* 

Ritter, C. Festigkeitslehre. Sup. Roy. 8vo. Pp. 27. 
(Weimar : Knabe Verlag, 1935.) 3.60 gold marks. 

Ritter, C. Graphostatik. Sup. Roy. Svo. Pp. IB. 
(Weimar : Knabe Verlag, 1935.) 1.90 gold marks. 

Ritter, C. Technische Mechanik. Sup. Roy. Svo. Pp. 
45. (Weimar ; Knabe Verlag, 1936.) 5.60 gold marfe. 

Starling, S. G. Mechanical Properties of Matter. Ex. 
Cr. Svo. Pp. vii +336. (London ; Macmillan and Co., 
Ltd., 1935.) 69 .* 

Wien — ^Harms Handbuch der Experimentalphysik. 
Erganzungswerk. Herausgegeben von M. Wien und G. 
Joos. Band 2 ; Beugimgsversuche mit Materiewellen ; 
Emftihrung in die Quantenmechanik. Sup. Roy. Svo. 
Pp. XV +351. (Leipzig: Akademische Verlagsgesellschaft 
m.b.H., 1935.) 30 gold marks.* 

Wolfe, John H., and Phelps, Everett R. Practical Shop 
Mathematics. Vol. 1 ; Elementary. Ex. Cr, Svo. Pp. 
342. (New York and London : McGraw-Hill Book Co., 
Inc., 1935.) 129. net. 

Engineering 

Anderson, J. W. Diesel Engines. Med. 8vo. Pp. 499. 
(New York and London : McGraw-Hill Book Co., Inc., 
1935.) 309. net. 

Aschner, F, Dampfturbinenkraftwerke kleiner und 
mittlerer Leistung. Roy. Svo. Pp. vii -f 145. (Berlin; 
J'ulius Springer, 1935.) 7.50 gold marks. 

Baker, T. Land and Engineering Surveying. Twenty- 
sixth edition, revised by G. L. Leston. Cr. Svo, Pp. 264. 
(London; The Technical Press, Ltd., 1935.) 39. 6d. net. 

Bartholomai, O. Kompression und Kornverfeinerung 
im Tear- und Asphalt strassenbau. Svo. Pp. 59. (Wiirz- 
burg: Triltsch Verlag, 1935.) 2.50 gold marks. 

Beatty, R. T. Radio Data Charts: a Series of Abacs 
providing most of the Essential Data required in Re- 
ceiver Design. Second edition. Oblong Demy 4to. Pp. 
78. (London : Iliffe and Sons, Ltd., 1935.) 49. 6d. net.* 
Bryant, John Myron, and Johnson, Elmer Walter. 
Alternating Current Machinery. Med. 8vo. Pp. 809. 
(New York and London ; McGraw-Hill Book Co., Inc., 
1935.) 369. net. 

Cla3rtGn, Albert E., and Shelley, Herbert J. Element- 
ary Electrical Engineering. Cr. Svo. Pp. xi +402. 
(London, New York and Toronto : Longmans, Green and 
Co., Ltd., 1936.) 79. 6d. net. 

Dreyfuss, Edmond. Lemons sur la rtetance des 
mat5riaux. Tome 1. Svo. Pp. 768. (Paris ; Librairie 
de I’Enseignement technique, 1935.) 90 francs. 

Georgii, W. Der SegeMug und sein Kraftquellen im 
Luftmeer. Dritte Auflage, bearbeitet von F. Hohndorf. 
(Klasings flugtechn. Sammlung, Band 24.) Svo. Pp. 81. 
(Berlin : Klasing und Co., G.m.b.H., 1935.) 1 ,80 goldmarks. 
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Gibb, Alexander. The Story of Telford : the Rise of 
Civil Engineering- Med. 8vo. Pp. 377. (London : Alex- 
ander MacLehos© and Co., 1935.) 16s. net. 

Goldsmith, H. E. Practical Road Engineering. Demy 
8vo. Pp. 228. (London : The Technical Press, Ltd., 
1935.) 21s. net. . 

Hobbs, Edward. Home Electric Lightmg and Minng: 
How to do your own Repairs. Cr. 8vo. Pp. 78. (London : 
W. Foulsham and Co., Ltd., 1935.) 6d, net. 

Horiger, M. Der zivile Luftschutz. 8vo. Pp. 120. 
(Basel: B. Wepf und Co., 1935.) 2 francs. 

Kaftan, E. Allgemeine Baubetriebslehre. Teil 1 : 
Textband. (Bautechnisch© Lehrhefte fiir d. XJnterricht 
an Baugewerkschulen, Heft 17.) Zweite verbesserte 
Audage. Sup. Roy. 8vg. Pp. 92 +7. (Leipzig: Max 
Janecke, 1936.) 1.80 gold marks. 

Karas, Karl. Die kritischen Drehzahlen wichtiger 
Rotorformen Sup, Boy. 8vo. Pp. 154+22 plates. (Wien 
und Berlin : Julius Springer, 1935.) 18 gold mailcs. 

Klaiber, E., Kratz, F., und Trautmann, Fr., Heraus- 
gegeben von. Die elektrische Ausriistung des Kraft - 
fahrzeuges. In 3 Teilen. Teil 1. (Automobiltechn. 
Bibliothek, Band 13.) Roy. 8vo. Pp. 295. (Berlin: 
M. Krayn, 1935.) 15 gold marks. 

Koibe, H. Wirtsehaftliehkeit im Danipfkessel- 
Betriebe. Roy. 8vo. Pp. 68. (Halle a.S. : Wilhelm 
Knapp, 1935.)* 5.20 gold marks. 

Kdfting, J., und Korting, W. Heizung und Luftung. 
Band 1. (Sammlung Gbschen, Band 342.) Sechste 
neubearbeitete Audage. Pott 8vo. Pp. 140. (Berlin 
und Leipzig : Walter de Gruyter und Co., 1935.) 1,62 

gold marks. 

Langdon-Davies, John. How Wireless Came. Cr. 8vo, 
Pp. X + 276. (London; George Routledge and Sons, 
Ltd., 1935.) 6.S. net.* 

Lucas, C. W. Press Work Pressures. .Demy 4to. Pp. 
135, (New York and London : McGraw-Hill Book Co., 
Inc., 1935,) 24s. net, 

Macdonald, K. Macdonald’s Tables for Correcting 
Wireless Bearings. Demy 8vo. Pp. 56. (Glasgow^ : Brown, 
Son and Ferguson, Ltd., 1935.) 6s, net. 

Magny, A.-V. Outillage mecanique des entreprises de 
travaux. 8vo. Pp. 543 +8 plates. (Paris et Lilge : Ch. 
Beranger, 1935.) 120 francs. 

Marcotte, Edmond. La technique moderne et les 
grands travaux. 8vo. Pp. 216, (Paris : Felix Alcan, 
1935.) 15 francs. 

Monseth, 1. T., and Robinson, P. H. Relay Systems : 
Theory and Application. Med. 8vo. Pp. xi + 549. (New 
York and London; McGraw-Hill Book Co., Inc., 1935.) 
365. net. 

MooffMd, S. H., and Winstaniey, H. H. Heat Engines. 
Second edition. Cr. 8vo. Pp. vii+326. (London: 
Edward Arnold and Co., 1935.) 65. 6d.* 

Mull, W. Beitrag zur Temperaturbestimmung in 
Schornsteinen. (Dt. Ausschuss fiir Eisenbeton, Heft 79.) 
Sup. Roy. 8vo. Pp. 35. (Berlin ; Wilhelm Ernst und 
Sohn, 1935.) 3.60 gold marks. 

Nimsch, G. Der gegenwartige Stand des W^ett- 
bewerbes zwisehen Elektrizitat und Gas, mit besonderer 
Berucksiehtigung der Ver wen dung im Haushalt. 8vo. 
Pp. 138. (Wurzburg: Triltsch Verlag, 1935.) 5.80 gold 
marks.; . ■ 

Parodi, H., et Tetrel, A. La traction electrique et le 
oheinin de fer. Tome 1 : Cinematique et dynamique de 
Texploitation des ehemins de fer. Roy. 8vo. Pp. xxvi+ 
569. (Paris : Libr. Dunod, 1935.) 148 francs. ’ 
Pritchard, Capt. J. Laurence. The Book of the Aero- 
plane. Third edition. Ex. Cr. 8vo. Pp. x +254 +24 

plates. (London, New York and Toronto : Longmans, 
Green and Co., Ltd., 1935.) 7s. M, net.* 

Reimbm, M. Calcul direct des sections d© beton arme 
soumies a la flexion compos6e. 4to. Pp. 28 +14 plates. 
(Paris et Liege : Ch. Beranger, 1935.) 65 francs. 

Rimmi, Cesare. Element! di radiotecnica general©. 
8vo. Ip. 566. (Bologna: Nicola Zanichelli, 1935.) 60 

Risdqn, P. J. Television Really Explained: Popular 
Television for All. Imp, 32mo. Pp. 94. (London ? W. 
houlsham and Co., Ltd., 1935.) Is. net. 


Rissik, H. Mercury -arc Vnmnit ^ ronv«*rti‘i.N ; the 
Theory of Vapour-an* Discharge Devii-es aiu! Reef idea- 
tion Phenomena. Demy H\‘o. Fp. xv^ 424. (Loiubai; Sir 
Isaac Pitman and Sons, Ltd.. l93o.| 21s. net. 

Science Museum : South Kensington. Haiidheok of the 
Collections illustrating Marino Kngiiii‘s. By (l.h, Overton. 

' History and Development. Kuy. 8vo. Fp. 96 -'-2(1 plates. 
(London: H.M. Btationery OITice, 1935.) 2.v. net.* 
Sothern, J. W. M. Marine* DioHcl Oil Knginf*s. Fourth 
edition, reviseti and eiilargc'd. Fc*iip. 4to. l^p. 1090. 
(London: The Technical Frt‘SH, Lui., 1935.) 45.S*. net. 

Stummvoll, J. Tagt‘sprcsse und IVchnik. Svu. Pp, 
150. (Dre.saen: iiisHc Verlag, 1935.) 3 gold inarkH. 

Timoshenko, S.,andMacCullough>Glea8onH. Eleiinnits 
of Strength of Materials. Med. 8vtn Pp. x f35l). (London: 
Macmillan and Co., Ltd., 1935.) 14s. net.* 

Urquhart, Leonard Church, ami O’Rourke, Charles 
Edward. Design of Concrete Htnudiires. Third edition, 
Med. 8vo. Pp. 565. (New Ytirk and London : 5leGraw- 
Hifl Book Co., Ine., 1935.) 25.v. net. 

Wendehorst, R. Baustoffkimdcv \*it‘ric \crboscTic 
Auflage. (Bautechnisehe LehrheiU* hir d. Ihiterricht an 
BaugewerkschultMi, Heft 16.1 Sup. Roy. 8vo. Pp. 12 <. 
(Leijizig : Max laiieckc, 1935.) 1.35 gold marks. 

Wickop, W. Fenster, Tfircu, Tore aus Ht)lz und Eistn. 
(Sammlung Gdschmi, Band 1992.) F<itt Svo. Pp. 149. 
(Berlin und Leipzig: Walter de Gru\ier uiui (L., I9.hj.) 
1.62 gold marks. 


Chemistry: Chemical Industry 

Abegg, R., Auerbach, Fr., urui Koppd, I., Hcraus- 
gegeben von. Handbucli der anorgaui.s<'hen Chtauie. In 
4 B&iiden. Sup. Hoy. 8 \'(k .Biami 4, Ahtcdhmg 3 : Die 
Elemente der achten Gruppe deh pt*riodischen System.s. 
Teil 3 : Kohalt uml aeinci Vorbindungen. Pp. xii-xxvi + 
627-848. (Leipzig: S. ’Hirzel, 1935.) 30 gold marks.* 
Adlung, A., und Urdang, G. Grundrisa der Gesehichte 
der deutschen Pharmazic*. Heraiisgogobon auf \5’'ran- 
lasstmg der Gesellsehaft fiir Clesdiidite der Pharmazie 
mit Unterstiitzung diireh Die Deutsche Api.ahekt*r.sehaft. 
Med. Svo. Pp. viii +648. (Berlin : Julius S]>rmger, 1935.) 
28 gold marks (inland) ; 21 gold marks (abroad).* 
Beilsteins Haiidbiich der organisehen Ohemic. Viert© 
'Auflage. Die Literatiir bisd. Januar 1910 uinfassend. 
Band 21, .Row Svo. Pp. 677. (Berlin: Julius Springer, . 
1935.) 141 gold marks. 

Brame, J. S. S., and King, J. G. Fuel : Solid, Liquid 
and Gaseous. Fourth edition. Med. Sv<n Fp. xvi -:-422. 
(London; Edwarii Arnold and Co., 1935.) 25.s‘. net.* 
Cornish, George A. Scuica' Cln'mistry : for Canadian 
High Schools and Colleges. Demy Svo. Fp. viii ■: 689. 
Senior Chemistry DIauual oi' ExperiiiKMUs. Demy Hvo. 
Pp. vi+162. (Toronto : The (\)pi> Clark Co., Lid., 1934 • 
1935.)* 

Deming, Horace G. General Chemistry : an FJenunitai’y 
Survey ; emphasizing Industrial App]i(*ation.s of Funda- 
mental Principles. Fourth edition, rewritten and revised. 
Demy Svo. Pp. xiii +774. (New York : John \Vik\v and 
Sons, Inc.; Loudon; Chapman and Hall, Lbh, 1935.) 
175. 6d. net.* 

Department of Scientific and Industrial ^ Research* 
Review^ of Oxidation and Scaling of Heated,, Solid Metals*. 
Roy. 8vo. Pp. vii+104. (London ; H.M. Stationery 
Omce, 1936.) 25. 6ri. net.* 

Donald, W. B. ■ A.n Outline Course in Chemistry. Cr. 
8vo. Pp. 256. (London, Bombay and Sydney : George G. 
Harrap and Co., Ltd., 1935.) is. 

Findlay, Alexander. The Teaching of Chemistry in the, 
'Universities of Aberdeen.' (Aberdeen University Studies, 
'No. 112.) Roy. Svo. ,Pp, viii ,+'02 "+'18 plates, (Aberdeen : 
University Press, 1935.)* 

■ Francis, F. .Notes .on Organic Chemistry. Med. Svo. 
Pp. .viii +525. ., (London : Edward Arnold and Co., 1935.) .. 

125. 6d. net.* 

Hale, E. M. A Laboratory Manual of Practical Applied 
Chemistry : for Students of Domestic Science. Cr. 4to. 
Pp. 293. (London and Toronto : J. M. Dent and Sons, 
Ltd,, 1935.) IO5. 6d. net. 
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Hennmg, A. Quantenmassige ^ Wirbelatome tmd 
rauiiiliehe Cliemie. Roy. 8 vo. Pp. 45. (Kempten-Allgau : 
Kosel Verlag, 1935.) 2 gold marks. 

Hefsteiiis Karl M.^ and ' Gregorys Thomas C. Chemistry 
and Technology of Wines and Liquors. Med. 8 vo. Pp. 
372. (London : Chapman and Hall, Ltd., 1935.) 30s. net. 

Heys, H. L. Physical Chemistry : for Schools and 
Colleges. Cr. 8 vo. Pp. 336. (London, Bombay and 
Sydney : George G, Harrap and Co., Ltd., 1935.) 55 . 

Kofier, Liidwigj imd Kofletj Adelheid. Mikroskopische 
Methoden in der Mikiuchemie. Unter Mitarbeit von Adolf 
Mayrhofer. (Monographien aus dem Gesamtgebiete der 
Mikroehemie.) Sup. Roy. 8 vo. Pp. vi+134+12 plates. 
(Wien und Leipzig : Emil Haim und Co., 1936.) 9 gold 
marks.* 

Ray, Prafulla Chandra. Life and Experiences of a 
Bengali Chemist. Vol. 2, Demy 8 vo. Pp. viii +469. 
(Calcutta : Chuekervertty, Chatter jee and Co., Ltd.; 
London : Kegan Paul and Co., Ltd., 1935.) 65 .* 

Shriner, Ralph L., and Fuson, Reynold C. The Sys- 
tematic Identification of Organic Compounds : a Labora- 
tory Manual. Med. 8 vo. Pp. ix +195. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, Ltd., 
1935.) II 5 . net.* 

Technology 

Baker, F. R., and Anderson, A. P. The Dry Cleaner’® 
Handbook : with a Special Section on Exhibition ’Window 
Cleaning. Cr. 8 vo. Pp. v +144 +26 plates. (London: 
Shepherd and Hosking, Ltd., 1935.) 35 . 6 d.* 

Bryson, H, Courtney. The Gramophone Record. Demy 
8 vo. Pp. xix +286. (London; Ernest Benn, Ltd., 1935.) 
215. net.* 

Ehrlich, Frederic, The New Typography and Modem 
Layouts. (London ; Chapman and HaU, Ltd., 1935.) 
215. net. 

Frost, William. Bricklaying for Beginners. Cr. 8 vo. 
Pp. 120. (London ; English Universities Press, Ltd., 
1935.) 25. 6d. 

Golding, F. Y., Edited by. Boots and Shoes : their 
Making, Manufacture and Selling. Vol. 8 : Factory 
Organisation, by F. P. M^ootton ; Measuring and Obtain- 
ing Data from the Foot, by F. Y. Golding. Cr. 8 vo. Pp. 
268. (Londoir : Sir Isaac Pitman and Sons, Ltd., 1935.) 
75 . 6d. net. 

Hacking, Olive. Home Furriery : the Making, Renova- 
tion and Cleaning of Fiu Garments. Feap. 4to, Pp. 86 . 
(London : Sir Isaac Pitman and Sons, Ltd., 1935.) 35 . 6 d. net. 

Hammond, Adam. Practical Bricklaying. Fourteenth 
edition, revised. Cr. 8 vo. Pp. 128. (London : The 
Technical Press, Ltd., 1935.) 25. 6d. net. 

Hennch, H. Ein Jalirhimdert deutsche Eisenbahnen. 
8 vo. Pp. 93. (Leipzig: Quelle und Meyer, 1935.) 1.40 
gold marks, ' 

Simonds, Herbert R. Finishing Metal Products. Med. 
8 vo. Pp. 337. (New York and London : McGraw-Hill 
Book Co., Inc., 1935.) 215. net. 

Tobias, J. Carroll. The Art of Coloring Photographic 
Prints. Med. 8 vo, Pp. 108. (London: Chapman and 
Hall, Ltd., 1935.) 75 . 6d. net. 

Vogel, Julius L. F,, and Rowden, W. F. Molybdenum 
Steels : their Manufacture and Application. (Prepared 
for High Speed Steel Alloys, Ltd.) 8 vo. Pp. 103. (Widnes ; 
High Speed Steel Alloys, Ltd., 1935.) 5s. 


Astronomy 

Allam,H. W. The Worlds Around Us : a Short Account 
of the Heavenly Bodies. (Macmillan’s Senior School 
Series : Geography Terminal Books, A.) Cr, 8vo. Pp. 
vi +113. (London : Macmillan and Co., Ltd., 1935.) 
1 , 5 . 3d. . 

Baker, Robert H. An Introduction to Astronomy. Med. 
8vo. Pp. vi +312. (London r- Macmillan and Co., Ltd., 
1935.) : 125. 6d..net.* ; : 

Baldwin, C. E. The Story of' the Calendar : Interesting 
Points connected with the Calendar by which our Lives 
are Regulated. Cr. 8vo. Pp. 40. (Newcastle-upon-Tyne : 
Andrew Reid and Co., Ltd., 1935.) I 5 . net.* ' 


. Danjon, Andr^, et Couder, AndrA ' Lunettes ■' et tele- 
scopes : theorie, conditions d’emploi, description, r%lage. 
Med. 8vo. Pp. xvi +715 +14 plates. (Paris : iSditions de 
la Revue d^Optique thdorique et instrumeniaUj 1935.) lOO 
francs.* 

Jones, A. Spencer. Worlds Without End. Cr. 8fo. 
Pp, XV +262 +32 plates. (London : English Universities 
Press, Ltd,, 19l5.) 55. net.* 

Union Astronomique Internationale : International 
Astronomical Union. Named Lunar Formations. By 
Mary A. Blagg and K. Muller. Drawn up by them for 
Commission 17 and approved at the meeting of the 
Union held at Cambridge, Massachusetts, in 1932. Vol, 1 : 
Catalogue. Imp. 8vo. Pp. xii +196. Vol. 2 : Map of the 
Moon. By W. H. Wesley and Mary A. Blagg, based on 
the Fiducial Measures of S. A. >Saunder and J. Franz. 
4to. Pp. 15. (London : Percy Lund, Humphries and Co., 
Ltd., 1935.)* 

Weisberger, Josef. The Riddle of the Earth-Moon 
Double Planet : an Open Letter to the Astronomers of 
all Countries. Med. 8vo. Pp. 20, (Wien : The Author,, 
6 Postgasse, 1935.)* 


Meteorology : Geophysics 

Koppen, W., und Geiger, R., Herausgegeben von. 
Handbueh der Klimatologie. In 5 Banden. Sup. Roy. 
8vo. Band 2, Teil K : Kiima das Kanadisehen Archipels 
und Gronlands. 1 ; Ubersicht fiber das Klima des Polar- 
meeres mid des Kanadisehen Archipels, von H. U. vSver- 
drup ; 2 ; Klima der Kfisten von Gronland, von Helge 
Petersen ; 3 : Klima des Groiilandisehen Inlandeises, von 
Fritz Loewe. Pp. KlOl. (Berlin : Gebriider Borntraeger, 
1935.) 16 gold marks.* 

Kottwitz, G. Der Schwarz wald im Regenwetter ; ein 
Beitrag zur neueren klimatologischen Methodik. Roy. 
8vo. P^p. 24 +17 maps. (Tfibingen : Heine Veiiag, 1935.) 
4.80 gold marks. 

Royal Meteorological Society. Bibliography of Meteoro- 
logical Literature. Prepared by the Royal Meteorological 
Society with the collaboration of the Meteorological 
Office. Vol. 3, No. 7 (January-June 1935). Roy. 8vo. 
Pp. ii +245-291. (London ; Royal Meteorological Soeietj^ 
1935.) 25. 6d.* 

Wiist, Georg. Schichtung xmd Zirkulation des atlant- 
ischen Ozeans. Lieferung 2 : Die Stratosphare. (Wissen- 
schaftliclie Ergebnisse der Deutschen Atlantischen Ex- 
pedition auf dem Forschungs- und Vermessungsschiff 
Meteor 1925-1927, herausgegeben im Auftrage der Not- 
gemeinschaft der Deutschen Wissenschaft von A. Defant, 
Band 6, Teil 1.) Med. 4to’. Pp. iv +109-288 +27 plates. 
(Berlin und Leipzig: M^alter de Gruyter und Co., 1935.) 
37 gold marks.* 


Geology : Mineralogy 

Bailey, E. B. Tectonic Essays : mainly Alpine. Roy. 
8vo. Pp. xii +200. (Oxford: Clarendon Press ; London: 
Oxford University Press, 1935.) 12s. 6d. net.* 

Brunner, G. J., and Macelwane, J. B. The Brunner 
Focal Depth-Time-Distance Chart. 38 in. X 36 in., with 
Pamphlet. (New York: John Wiley and Sons, Inc. ; 
London; Chapman and Hall, Ltd., 1935.) lOs. net.* 
Firbas, F. Die VegetationsentwieMung des mitteleuro- 
paischen Spatglazials. (Bibliothek Botanica, Heft 112.) 
Sup. Roy. 8vo. Pp. 68. (Stuttgart : E. Schweizerbart’sclie 
Verlagsbuchhandlung (Erwin Nagel©) G.m.b.H., 1935.) 23 
gold marks. 

Jung, Jean. Principes de geologic du petrole. 8vo. 
Pp. 184. (Paris et Liege: Ch. Beranger, 1935.) 34 

francs. 

Klebelsberg, R. von. Geologic von Tirol, Sup. Roy. 
8vo. Pp. 872. (Berlin : Gebriider Borntraeger, 1935.) 
69 gold marks. 

Tertsch, H. Das Kristallzeichnen auf Grundiage der 
stereographischen Projektion. Med. 8vo. Pp. v+38. 
(Wien und Berlin: Julius Springer, 1935.) 3.60 gold 

marks.* 
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. ' Geography ; Travel 

Alnwick, H. A Geography of Europe. (Harrap’s IJew 
Geographical Series.) Cr. 8vo. Pp. 416. (London, Bombay 
and Sydney : Georg© G. Harrap and Co., Ltd., 1935.) 

3s. 6d, . /s. « T> 

Andefsen, Lis. Lis Sails the Atlantic. Cr. 8vo. Pj^ 
xvi+240+8 plates. (London: George Boutledge and 
Sons, Ltd., 1935.) 6s. net.* 

Bechtold, Fritz. Nanga Parbat Adventure : aliimalayan 
Expedition. Translated from the German by H. E. G. 
Tyndale. Sup. Boy. 8vo. Pp. xx 4-93 4-80 plates. (London: 
Tohn Murray, 1936.) 10s.6d. net.* 

Beckett, Samuel J. A Wayfarer in Norway. Cr. 8vo. 
Pp. 222+16 plates. (London: Methuen and Co., Ltd., 
1935.) 7s. 6d. net. 

Campbell, Dugald. Camels through Libya : a Desert 
Adventure from the Sahara to the Oases of Upper Egjpt. 
Demy 8vo. Pp. 292, (London : Seeley, Service and Co„ 
Ltd., 1935.) 18s, mt. 

Barley, Henry. Slaves and Ivory: Adventure and 
Exploration among the Abyssinian Slave-Baiders. Cheap 
edition. Cr, 8vo. Pp. 235. (London: H. P. and G. 
Witherby, 1935.) 7s. 6d. net. 

Dell, A, Morley. The British Isles. (Harrap’s New 
Geographical Series.) Gr. 8vo. Pp. 361. (London, Bombay 
and Sydney : George G. Harrap and Co., Ltd., 1936.) 
3s. net. 

Diack, Hunter, and Mackenzie, R. F. Boad Fortune : 
an Account of a Cycling Journal through Europe. Ex. 
Cr. 8vo. Pp. vii +319 +16 plates. (London: Macmillan 
and Co., Ltd., 1935.) 8s. 6d. net. 

Boyle, Lynn, The Spirit of Ireland. Demy 8vo. Pp. 
viii4-120-l-98 plates. (London: B. T. Batsford, Ltd., 
1935.) 7s. 6d.net. 

Fischer von Poturzyn, Fr. A. Afrika von oben : mit 3 
Junkers nach Kapstadt. 8vo. Pp. 199. (Stuttgart : 
Union Verlag, 1935.) 6.80 gold marks, 

Foran, W. Robert. Malayan Symphony : a Six Months’ 
Journey through the Straits Settlements, Federated 
Malay States, Siam, Sumatra, Java and Bali. Med. 8vo 
Pp. 302. (London : Hutchinson and Co., Ltd., 1935.) 
19«. net. 

Greenwall, Harry J. Bound the World for News. 
Demy 8vo, Pp. 288. (London : Hutchinson and Co., Ltd., 
1935.) 16s. net. 

- Griaule, Marcel. Abyssinian Journey. Translated from 
the French by E. C. Bich. Demy 8vo. Pp. 247. (London ; 
John Miles, Ltd., 1935.) 8s. 8d. net. 

Gruhl, M, Abessinien : die Zitadelle Afrikas. 8vo. 
Pp. 160+15 plates. (Berlin: SchlieSen- Verlag, 1935.) 
3.50 gold marks. 

Hasland, Henning. Tents in Mongolia. A youth edition, 
prepared by E. Graham. Cr. 8vo. Pp. 272. (London: 
Kegan Paul and Co., Ltd., 1935.) 6s. net. 

Hawkridge, Emma. Indian Gods and Kings : the 
Story of a Living Past. Med. 8vo. Pp.xiv+304. (London: 
Rich and Cowan, Ltd., 1935.) 15s. net. 

Hedin, Sven. Across the Gobi Desert. Med. 8vo. 
Pp. 424. (London: George Routledge and Sons, Ltd., 
1935.) 10s. 6d. net. 

Hettner, Alhced, Vergleichende Landerkunde. Band 3 : 
Die Gewasser des Festlandes; Die Klimate der Erde. 
Roy. 8vo. Pp, viii +202. 7.40 gold marks. Band 4 : Die 
Pflanzenweit ; Die Tierwelt; Die Menschheit ; Die 
Erdraume. Roy. 8vo. Pp. x +347. 13 gold marks. 

(Leipzig und Berlin I B. G. Teubner, 1934.)* 

Hides, J. G. Through Wildest Papua. Demy 8vo. Pp. 
x-f. 1 66 -f 24 plates. (London, Glasgow and Bombay : 
Blackie and Son, Ltd., 1935.) 8s. 6d. net. 

Langlet, Viademat. On Horseback Through Hungary. 
Translated from the Swedish by B. Balogh. Boy. 8vo. 
Pp. 280. (London: Hutchinson and Go., Ltd., 1935.) 
18s. net. 

Mellor, F. H. Quest Romantie ; in which a 
goes forth in Search of Morocco’s Splendour. Demy 8vo. 
Pp. 287, (London: Selwyn and Blount, Ltd., 1936.) 
15s. net. 


Mueller, W. Eriebtes iiikI l^rkiiselites in Abe.ssmien. 
8vo. Pp. 111. {Hamburg : Advent -Verlag, 1935. | l goi(i 

Nobel, A. Tempel, PaliFtc imd iJschiiiigt‘l : Indisch© 
Reise. Zweite Auflage. R(».v. 8vr*. Pp. 221. (Bonn: 
Verlag der Buehgeraeindc, P.l3r>,) 5.40 gold marks. 

O’Leary, Con. A Wayfarer in Ireland. Cr. 8vo. Pp, 
242 +16 plates. (Loii<l.on : .Vethuen iiiitl Co., Ltd., 1935.) 
7s. 6d. net. 

Paumgarttier, B. Salzburg* Pott 8vo. Pp, 482. (Wien; 
Fiba- Verlag, 1935.) 3 gold marks, 

Pearse, R. O. Empty Highway's : I'eii lliou.sand Miles 
by Road and Lake through East- and Central Afrini. Ex. 
Cr. 8vo. . Pp. 311. (Fklmburgh ami Lomion : Wim Black- 
wood and Sons, Ltd., 1935.) 12s. bd, net, 

Peattie, L. R., and Peattie, D. C, The* Happy 
Kingdom. : a Riviera Memoir. Demy 8vo. Pp, 263. 
(London, Glasgow and Bombay ; Blackie and Son, Ltd., 
1935.) 10s. M. net. 

PMlby, H. St. J. B. The Empty Quarter : the Great 
South Desert of Arabia known as Hub' ai Khali. B.e-issue. 
Demy 8vo. Pp. 457. (London : Constable and Co., Ltd., 

1935.) 7s. 6fi. net. 

Piehler, H. A. Wales for Everyman. Edited by John 
Bartholomew. Fcap. Svo. (London and Toronto ; J. M. 
Dent and Sons, Lid., 1935.) 2s. 6d. net. 

Reeves, E. A. Hints to IVavellers. Eievmih edition. 
Vol, I”. Survey and Field Astronomy. Gi. 8vo. Pp, 
viii +448 +5 plates. (Lumlon : Royal Geographical 
Society, 1935.) 16.9. net.* 

Roberts, Ellen. New Z(‘aland, Laial of my Choice. 
Demy Svo. Pp. 2004-40 plates. (J.,ondon : Gef^rge Allen 
and Unwin, Ltd., 1935.) 10.9. ikl. not. 

Rouch, J. Les traits oaHcntiels ch‘ la gbograplue physiqu©. 
Cr. Svo. Pp. 240. (Paris: .Fernand .Kaihau, 1936.)' . 

Smith, B. Webster. Pioneers of Exploring. Cheap' 
edition. Fcap. Svo. Pp. 128. (London, Glasgo'W and 
Bombay: Blackie and Son, Ltd., 4935.) _ iOd. 

Sorge, Ernst. With Planoj Boat and Camera in Green- 
land. (London-: Hurst and Blackett, Ltd., 1935.) 18s. 
net. 

Stembridge, Jasper H. The World-Wide Geographies. 
Book 8 : Industry and Commerce. Pott 4to, Pp. 294. 
(London : Oxford University Press, 1936.) 3s. 6(i. 

Stocks, Theodor, und Wiist, Georg. Die Tiefenver- 
haltnisse des ofienen atlantischen Ozeans. Begleitworte 
zur ubersichtskart© 1 : 20 mill. (Sonderdruck aus Wis- 
sensch. Ergebnisse der Deiitscheii Atlantischen Expedi- 
tion auf dem Forschungs- und Vermessungsschiff Meteor 
1925-1927, herausgegeben von A. Defaiit, Band 3, Toil 1.)' 
.Roy. 4to. Pp. ii +32 +3 plates. (Berlin md Leipzig: 
Walter de Gruyter und Co., 1935.) 6 gold marks.* 

Sykes, Sir Percy. A History of Exploration : from the 
Earliest Times to the Present Day. Second edition. Roy, 
Svo. Pp. 388. (London : George Boutledge an«l Sons, 
Ltd., 1935.) 12s. 6d. net. 

Thurston, C.. B. Progressive Exercises in Practical 
Geography. Cr. 4to. Book 4 : Eurasia. Pp. 32. (London: 
Edward Arnold and Co., 1935.) Is. 

Valkenbutg, Samuel van, and Huntington, Ellswortli. 
Europe. (The Huntington Geogi’aphy Series.) Med. 8vo. 
Pp. X +651. (New York : John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1935.) 23s. 6d, 

net.* 

Zischka, A. Abessinien, das letzt© iingeioste Problem; 
Afrikas. 8vo. Pp, 272 +24 plates. , (Leipzig : Goldmaim, 
Verlag, 1936.) 4.80 gold marks. 

General Biology : Natural History 
Botany : Zoology 

Beech, Margaret. Peter and Veronica Growing Up : a 
Book for Readers of 16 to' 17; Cr. 8vo. Pp, 223. (London : 
Herbert Jenkins, Ltd., 1936.) 2 s. ' 6d. net.* 

BibliograpMa Coleoptetologica. Roy. Svo. Pp. xv + ; 
;149--323. (Den Haag : W. Junk, 1936.) 10s.* 

Bigelow, Robert Payne. Directions for the Dissection' of 
the Cat. Revised edition. Cr, 8vo. Pp. xi +65. (New 
York : The Macmillan Co., 1935.) 4s. 6d. net.* 
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Bodenheimerj F. S. Ammal Life in Palestine : an Intro- Pitt, Frances. Birds and the Sea. Imp. 16rao. Pp. 
diiction to the Problems of Animal Ecology and Zoo- 187+24 plates. (London, Hew' York and Toronto : 
geography. Gl. 4to. Pp. vii +507 (70 plates). (Jerusalem: Longmans, Green and Co., Ltd., 1935.) 6^. net. 

L. Mayer, 1935.)* Pout, Muriel, and Tucker, Theodore E. Growing and^ 

Bohnke, K. Das Meeres-Aquarium : seine Einrichtimg Growing Up : a Book for Girls. Or. 8vo. Pp. 54. (Lon- 
xuidPflege. 8vo. Pp. 48 +xvi. (Berlin: Verlag Aquarium don: The Alliance of Honour, 1935.) Is. 

Bohnke, 1935.) 1.75 gold marks. Shumway, Waldo. Introduction to Vertebrate Em- 

Bronn, H. G. Kiassen imd Ordnungen des Tierreichs. bryology : a Textbook for Colleges and Universities. 
Band 5, Abteiiung 4, Buch 2 ; Pantopoda. Bearbeitet Third edition, revised and enlarged. Med. 8vo, Pp. 
von Hermann Heifer und Egon Schlottke. Sup. Boy. $vo. xii+390. (Hew York: John Wiley and Sons, Inc. ; 
Lieferung 1. Pp. 160. 19 gold marks, Lieferung 2. Pp. London: Chapman and Hall, Ltd., 1935.) 20a. net.* 
161-314. 20 gold marks. (Leipzig: Akademische Ver- Stork, J. W., and Renouf, L. P, W. Fundamentals 
lagsgesellschaft m.b.H., 1935.)* of Biology. Second edition. Cr. 8vo. Pp. xv +454. 

Cleland, John Burton. Toadstools and Mushrooms and (London: John Murray, 1935.) 6a, 

other Larger Fungi of South Australia. Part 2: Con- Stowell, Thora. The Book of Animal Life. (Romance 
training the Polypores, Coral Fungi and remaining Hy- of Knowledge Series.) Demy 8vo. Pp. 292+32 plates, 
menomycetes and the Puff-balls, Jelly-like Fungi, the (London, Bombay and Sydney: George G. Harrap and 
Larger Ascomyeetes and the Myxomycetes. (Handbooks Co., Ltd., 1935.) 7s. 6d. net. 

of the Flora and Fauna of South Australia, issued by the Tucker, Theodore F., assisted by Pout, M. How you 
British Science Guild, South Australian Branch.) Boy. Grow: a Book for Boys. Cr. 8vo. Pp. 56. (London: 
8vo. Pp, iv +179-362 +plates 7-10. (Adelaide : Govern- The Alliance of Honour, 1935.) Is. 

ment Printer, 1935.) 5s.* Turner, E. L. Every Garden a Bird Sanctuary. (Bird- 

Connery, Robert H. Governmental Problems in Wild lovers’ Manuals.) Gl. 8vo. Pp. 190 +8 plates. (London: 
Life Conservation. (New York : Columbia University H. F. and G. Witherby, 1935.) 5s. net. 

Press; London: P. S, King and Son, Ltd., 1935.) 14s. 7d. Waddington, C. H. How Animals Develop. Cr. 8vo. 

Cod, C. J. Biologische Tiere : Entwickltmg, Bau und Pp. 128+7 plates. (London: George Allen and Unwin, 
Leistung des Tierkorpers. Boy. 8vo. Pp. 280. (Berlin und Ltd., 1935.) Paper, 3s. 6d. net; cloth, 4s. 6d. net.* 
Wien; Urban und Schwarzenberg, 1935.) 5.60 gold marks. Watson, Miller. The Amateur Aquarium Keeper. 

Daglish, Eric Fitch, Written and illustrated by. How Fcap. 8vo. Pp. 57. (London : The Sheldon Press, 1935.) 
to see Nature: Birds, Beasts and Pond Life. Cr. 8vo. Is. net. 

Pp. x+ 102+X+110+X+108. How to see Nature: Weber, Hermann. Der Bau der Imago der Aleuro- 

Plants, Flowers and Insects. Cr. 8vo. Pp. xii+112+x+ dinen : ein Beitrag zur vergleichenden Morphologie des 
142+X+114. (London and Toronto: J. M, Dent and Insektenkorpers. (Zoologiea : Original-Abhandlungen aus 
Sons, Ltd., 1935.) 6s. net each.* dem Gesamtgebiete der Zoologie, heransgegehen von B. 

Gharpurey, Lieiit.-Col. K. G. The Snakes of India. Hesse, Heft 89, Band 3, Lieferung 6.) Boy. 4to. Pp. 
Demy 8vo. Pp. x +165 +35 plates. (Bombay: The vi+71+14 plates. (Stuttgart: E. Schweizerbart’sehe 
Popular Book Depot, 1935.) 3 rupees ; 5s.* Verlagsbuchhandlung (Erwin Nagele) G.m.b.H., 1935.) 

Gordon, Seton, Sea-Gulls in London. Cr. 4to. Pp. 35 gold marks.* 
iv +88 (69 plates). (London, New York, Toronto and Wettstein, R. Handbueh der systematischen Botanik. 
Melbourne ; Cassell and Co., Ltd., 1935.) 7s. 6d. net.* Vierte umgearbeitete Auflage. Sup. Boy. 8vo. Band 2. 

Hewer, H. R. Practical Zoology: Instructions for Pp. 537-1152. (Wien imd Leipzig : Franz Deuticke, 
Dissection and Preparation of Elementary Types of 1935.) 28 gold marks. 

Animals. Cr. 8vo. Pp. 118. (London: Hutchinson’s Williamson, Henry. Salar the Salmon. Cr. 8vo. Pp. 

Scientific and Technical Publications, 1935.) 5s.* 319. (London : Faber and Faber, Ltd., 1935.) 7s. 6d. 

Innes, William T. Exotic Aquarium Fishes : a Work Zimmer, Karl. Beitrage zur Mechanik der Atmung 
of General Reference. Med. 8vo. Pp. 464. (Philadelphia : bei den Vogeln in Stand und Plug : auf Grund anatomisch- 
Innes Publishing Co., 1935.) 5 dollars.* physiologischer und experimenteller Studien. (Zoologiea : 

Jennings, H. S. Genetics. Demy 8vo. Pp. 351. Original-Abhandlungen aus dem Gesamtgebiete der 
(London : Faber and Faber, Ltd., 1935.) 15s. net.* Zoologie, herausgegeben von B. Hesse, Heft 88, Band 3, 

Johns, Rowland, Edited by. Our Friends the Irish Lieferung 5.) Boy. 4to. Pp. vi +69 +6 plates. (Stuttgart; 
and Kerry Blue Terriers. Cr. 8vo. Pp. 95. (London : E. Schweizerbart’sehe Verlagsbuchhandlung (Erwin 
Methuen and Co., Ltd., 1935.) 2s. 6d. net. Nagele) G.m.b.H., 1935.) 35 gold marks.* 

Kiikenthal, Willy, Gegriindet von. Handbueh der Zycha,H. Pilze, II : Mucorinese. (Kryptogamenflora der 
Zoologie; eine Naturgeschichte der Stamme des Tier- Mark Brandenburg, Band 6a.) Pott 8vo. Pp. 264. 

reiches. Herausgegeben von Thilo Kmmbaeh. Band 4, (Leipzig: Gebriider Borntraeger, 1935.) 

Halfte 2 : Insecta 2. Lieferxmg 4. Med. 4to. Pp. 1245- 
1340. (Berlin und Leipzig : Walter de Gruyter und Co., 

^TteEm«“D5'*Pflari.enzeUe: Vorlesungeu 0ber Horticulture : Agriculture : Forestry 

normal© und pathologische Zytomorphologie und Zyto- Astor, Viscount, and Rowntree, B. Seebohm. The 
genese. Sup. Boy. 8vo. Pp. xii +672. ( Jena : Gustav Agricultural Dilemma : a Report of an Enquiry organised 

Fischer, 1935.) 34 gold marks.* by Viscount Astor and B. Seebohm Bowntree. Demy 8vo. 

Lloyd, Blodwen. Handbook of Botanical Diagrams. Pp. xiii+101. (London: P. S. King and Son, Ltd., 1935.) 

Pott folio. Pp, 112. (London : University of London 2s. 6d. net.* 

Press, Ltd., 1935.) 8s. 6d.* Chalk, L.; Chattaway,M.M. ; Davy, J.Buftt; Laughton,. 

Miles, Herbert W., and Miles, Mary. Insect Pests of F. S., and Scott, M. H. Fifteen South African High 
Glasshouse Crops. Edited hy H. C. Long. Demy 8vo. Forest Timber Trees. (Forest Trees and Timbers of th© 

Pp. 174 +21 plates. (Surbiton: H. C. Long, The Birkins, British Empire, 3.) Boy. 8vo. Pp. 104+17 plates. 

Orchard Road, Hook, 1935.) 8s.6d.net.* (Oxford: Clarendon Press ; London: Oxford University 

Moppett, Warnford. Homogeneous X Radiation and Press, 1935.) 7s. 6d. net.* 

Living Tissues. Demy 8vo. Pp. 133+6 plates. (Sydney : Doehner, H. Die Feinheit und Festigkeit der deutsehen 

Australasian Medical Publishing Co., Ltd., 1932.)* Schafwollen. Sup. Boy. 8vo. Pp. 194. (Berlin : Paul 

Overbeck, F. Mittelgebirgsflora : die charakteristische Parey, 1935.) 6 gold marks. _ 

Bergpflanzen DeutscHands, 8vo. Pp. 112 +33 plates, Elliott, Clarence. Bock Garden Plants. Cr. 8vo, Pp. 
(Munchen: J. F. Lehmann, 1935.) 7 gold marks. 328. (London : Edward Arnold and Co., 1935.) 7s. 6d. 
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and Co., Ltd,, 1935.) 8s. tW. not,* 

Hammer, Norman, A (’ateehisin of Air Raid Pre- 
cautions: ' Questions and AuKwem in Air Raid Pre- 
cautions, the Protection of ih«j Civil Population in 
Chemical Warfare, “Gas” .Mrst A hi, and Ntirning of 
“Gas” Casualties. Demy Idmo. Pp. .104. f London ; 
John Bale, Sons and DanielHSon, Ltd., 1!I35.) Is, 
net.* 

Haslett, A. ,W. . Unsolved Problems of Science. 'E:x. 
Cr. Svo. Pp. xi +317. (London : G. Boll and Sons, Ltd., 
1935.) 7s. 6d. net,* 

Hutchison, Robert, tmd Wauchope, G. M., Compiled 
by. For and Against Doctors : an Anthology. Cr. 8vo, 
Pp. 168. (London : Edward Amok! and Co., 1935.) 

7s. 6d. net.* 

Lapage, Geoffrey. Pumuit ; in Sixty Sonnets. Cr. 

■ Svo. Pp. V +62. (Cambridge ; W. Heffer and Sons, Ltd., 

1935.) 2s. net.* 

L^eman, A. C. Le paiisoma et la geomdtrie de 
Tduergie. Roy. Svo. Pp. viii +257. {Gekhve ; Georg 

et Cie, 1935.) 15 francs.* 

Leonard, Jonathan Norton. 'Jhiols of To-morrow. 

■ -Demy Svo. Pp. vii +303 -t-lO plates. (London : George 
Routledge and Sons, Ltd,, 1935.) Ids. 6d. net.* 

McKie, Douglas. Antoine Lavoisier ; the Father of 
Modem Chemistry. Demy Svo. Pp. 303 +3 plates. 
(London: Victor Gollancz," Ltd., 1935.) 10s. 6d. not.* 

McMullen, Murray. An Introductory Courso to 
Literature and the Arts. Or. Svo. Pp. vi +122. (London ; 
The Technical Press, Ltd., 1935.) 2s. 6d. net.* 

Marvin, F. S. Old and New ; I’liouglits on the 
Modem Study of History. (University Extension Library.) 

. Cr. 8vo. Pp. 224. (London ; Ivor Nicholson, and Watson, 
Ltd., 1935.) 4s. 6d. net.* 

Mason, John. . A History of Scottish Experiments in. 
Rural Education ; from the Eighteenth Century to the 

■ ■Present Day. (Publications of 'the .Scottish Council for 
Research in Education, 7.) Demy Svo. Pp. xi +207. 
(London : University of London Press, Ltd., 1935.) 5s. 
net.* 

Parker, J., -and Milnes, W. A. Preparato,ry Practical 
Science. Book 2 (complete). Feap. 8vo. Pp. 188. (Lo.n- 
don: Edward Arnold and Co., 1936.) 2s. 

Seshadri, P. . The Universities . of India. Demy 8vo. 
Pp. iv +68. (London ; ' Oxford University Press, 1935.) 
35. net. 

Wells, H. G. Things .to Com© : a Film Story based on 
the Material contained in his History of the Future “The 
Shape of Things to Come”. Imp. 16mo. Pp. 142. 
(London : The Cresset Press, Ltd., 1935.) 3s. 6J. net. 
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Recent Scientific and Technical Books 


Volumes marked with arh asterisk {*) 

Mathematics ; Mechanics : Physics 

Abbagnano, N. La fisica niiova : fondamenti di una 
teoria della scienza. Cr. 8vo. Pp. xii +128. (Napoli: 
Alfredo Guida, 1936.) 7 lire. 

Altshiller-Coaft, jNathan. Modern Pure Solid Geo- 
metry. Demy 8 VO. Pp. xi+311. (New York: The 
Macmillan Co., 1935.) 3.90 dollars,* 

Danzer, H. Grundlagen der Quantenmechanik. 
(Wissenschaftliehe Forsehungsberichte ; Naturwissen- 
schaftliche Reihe, herausgegeben von Raphael Ed. 
Liesegang, Band 36.) Med. 8vo. Pp. xi+163. (Dresden 
und Leipzig : Theodor Steinkopff, 1935.) 12 gold marks.* 

' Datta, Bibhutibhusan, and Singh, Avadhesh Narayan. 
History of Hindu Mathematics : a Source Book. Part 1 ; 
Numeral Notation and Arithmetic. Demy 8vo. Pp. 
XX +261. (Lahore: Motilal Banarsi Das, 1935.) 6 mpees. 
10.9. 6d.* 

Dyson, F. Principles of Mechanism. Second edition. 
Demy 8vo. Pp. vii +323. (London : Oxford University 
Press, 1935.) 12.9. net.* 

Froin, Georges. Pression solaire et atomes : la circula- 
tion de I’energie. Roy. 8vo. Pp. iii +252. (Paris : Louis 
Arnette, 1935.) 25 francs.* 

Jouquet, Marc. Le champ electromagnetique. (Col- 
lection Armand Colin: Section de physique, No. 189.) 
Gl. 8vo. Pp. iii +220. (Paris : Armand Colin, 1935.) 
10.60 francs.* 

Krull, Wolfgang. Idealtheorie. (Ergebnisse der 
Mathematik imd iiner Grenzgebiete, Band 4, Teil 3.) 
Roy. 8vo. Pp. 152. (Berlin : Julius Springer, 1935.) 
17.50 gold marks. 

Meissner, W, Elektronenleitung, galvanomagnetische, 
thermoelektrisehe und verwandte Effekte. (Handbuch 
der Experimentalphysik, herausgegeben von W. Wien 
und F. Harms, Band 11, Teil 2.) Unter Mitwirkung von 
M. Kohler und H. Reddemann. Sup. Roy. 8vo. Pp. 
xii +547. (Leipzig: Akademische Verlagsgesellschaft 
m.b.H., 1935.) 44 gold marks.* 

Radley, J. A., and Grant, Julius. Fluorescence 
Analysis in Ultra-Violet Light. (Monographs on Applied 
Chemistrj^ Vol. 7.) Second edition. Demy 8vo. Pp. 
xi +326 +29 plates. (London : Chapman and Hall, Ltd., 
1935.) 21s. net.* 

Ramsauer, Rembert. Die Atomistik des Daniel 
Sennert : Ansatz zu einer deutschartig-schauenden Natur- 
forschimg und Theorie der Materie im 17 Jahrhiindert. 
Sup. Roy. 8vo. Pp. viii +123. (Braunschweig: Friedr. 
Vieweg und Sohn, 1935.) 6 gold marks.* 

Rast, Karl. Modern Views of Atomic Structure. 
Translated from the German by W. 0. Kermaek. Demy 
8vo. Pp. x+156. (London: Frederick Muller, Ltd., 
1935.) 7s. 6d, net.* 

Renwick, E. M. The Case against Arithmetic. Ex. Cr. 
8vo. Pp. viii +167. (London: Simpkin Marshall, Ltd., 
1935.) 5s. net.* 

Schmidt, Harry. Einfiiluung in die Vektor- und 
Tensorreclinung : unter besonderer Beriicksiehtigimg 

ihrer pliysikaiischeii Bedeutung. Ex. Cr. 8vo. Pp. vi +125. 
(Leipzig : Max Janecke, 1935.) 5.80 gold marks.* 

Sutherland, G. B. B. M. Infra-Red and Raman 
Spectra. (Methuen’s Monogi’aphs on Physical Subjects.) 
Fcap. 8 VO. Pp. xi+112. (London: Methuen and Co., 
Ltd., 1935.) 3s. net.* 

Tombrock, W. Force and Matter, Anno 1935. Demy 
8vo. Pp. xii +27. (Oxford : Shakespeare Head Press, 
: 1935.), 2s.* 

: ; Trendelenburg, Ferdinand. Klange und Gerausche : 
Methoden und Ergebnisse der Klangforschimg, Sehall- 
wahrnehmung, Grundlegende Fragen der Klangiibertrag- 
ixng. Roy. 8vo. Pp. viii +235. (Berlin: Julius Springer, 
1935.) 25.80 gold marks.* 


ham been received at “Nature” Office 

Weber, Ema. Einfiihrung in die Variations- und 
Erblichkeits-Statistik. Med. 8vo. Pp. iii +255. (Miinohen : 
J. F. Lehmann, 1935.) 11 gold marks (abroad, 8.25 gold 
marks).* 

Wilson, Duncan K. The History of Mathematical 
Teaching in Scotland : to the end of the Eighteenth 
Century. Med. 8vo. Pp. viii +99. (London ; University 
of London Press, Ltd., 1935.) 5s. net. 

Engineering 

Burnham, T. H. Engineering Economics. (Pitman’s 
Engineering Degree Series.) Book 2: Works Organiza- 
tion and Management. Third edition. Demy 8vo. Pp. 
X +312. (London ; Sir Isaac Pitman and Sons, Ltd., 
1935.) 8s. 6d. net.* 

Cowdrey, Irving H., and Adams, Ralph G. Materials 
Testing: Theory and Practice. Second edition. Med. 
8vo. Pp. vii +144. (New York: John Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd., 1935.) 8s. 6(i. 
net.* 

Degler, Howard E. Diesel and other Internal-Com- 
bustion Engines : a Practical Text on the Development, 
Principles of Operation, Construction, Details and Per- 
formance of Stationary and Portable Diesel, Gas and 
Gasoline Engines. Ex. Cr. 8vo. Pp. vii +237 +5. (Chicago : 
American Technical Society ; London : Crosby Lock- 
wood and Son, Ltd., 1935.) 10s. 6c^. net.* 

Gorky, Maxim ; Auerbach, L., and Firm, S. G., 
Edited by. The White Sea Canal ; being an Account of 
the Construction of the New Canal between the White 
Sea and the Baltic Sea. English edition prepared from the 
Russian version and edited, with a special Introduction, 
by Amabel Williams -Ellis. Demy 8vo. Pp. xvii +356 +28 
plates. (London : John Lane, The Bodley Head, Ltd., 
1935.) 15s. net.* 

Gulliksen, F. H., and Vedder, E. H. Industrial Elec- 
tronics. Med. 8vo. Pp. xiv +245. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and Hall, Ltd., 
1935.) 17s. M. net.* 

Knight, Bernard H. Road Aggregates : their Uses and 
Testing. (The Roadmakers’ Library, Vol. 3.) Med. 8vo. 
Pp. X +264. (London: Edward Arnold and Co., 1935.) 
21s, net.* 

Maurer, Edward R., and Withey, Morton 0» Strength 
of Materials. Second edition. Med. 8vo. Pp, xi +382. 
(New York : John Wiley and Sons, Inc. ; London ; 
Chapman and Hall, Ltd., 1935.) 17s. %d. net.* 

Chemistry : Chemical Industry 

Clayton, WiUiani. The Theory of Emulsions : and 
their Technical Treatment. Third edition. Roy. 8vo. 
Pp. ix +458. (London : J. and A. Churchill, Ltd., 1935.) 
25s.* 

Deming, Horace G., and Arenson, Saul B. Exercises in 
General Chemistry and Qualitative Analysis. Fourth 
edition, rewritten and revised. Demy 8vo. Pp. xv +326. 
(New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1935.) 9s. net.* 

Edlbacher, S. Kurzgefasstes Lehrbuch der physio - 
logischen Chemie. Dritte umgearbeitet© xWiflage. Roy. 
8vo. Pp. vi +286. (Berlin und Leipzig ; Walter de 
Gruyter und Co., 1936.) 8,50 gold marks.* 

Freundlich, H. The Chemistry of Rubber. (Methuen’s 
Monographs on Chemical Subjects.) Fcap. 8vo. Pp. 
xi +72 +3 plates. (London : Methuen and Co., Ltd., 
1935.) 25. 6d. net.* 

Gaddum, J. H. Gefasserweiternde Stotfe der Gewebe, 
Eingeleitet von H. H. Dale. (Monographien ztir Phar- 
makoolgie tmd experimentellen Therapie, herausgegeben 
von Philipp Ellinger.) Sup. Roy. 8vo. Pp. xii +200, 
(Leipzig : Georg Thieme, 1936.) 18 gold marks.* 
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Martindale said Westcott. The Extra Pharmacopoeia of 
Martmdale and Westcott, (Published by direction of the 
Council of the Pharmaceutical Society of Great Bntaim) 
Twentieth edition. Fcap. 8vo. Vol. 2. Pp. xxxvi +889. 
(London : The Pharmaceutical Press ; H. K. Lewis and 
Co., Ltd., 1936.) 225. 6^1. net.”' ^ 

Oppenheimer, Carl. Lie Fermente und ihre Wirkimgen. 
Supplement. Lieferung 2 (Band 1, Specialler Toil, Haupt- 
teil 8.) Demy 4to. Pp. 161-320. (Len Haag: W. Junk, 
1935.) 285.* 

Penney, W. G, The Quantum Theory of Valency. 
(Methuen’s Monographs on Chemical Subjects.) Fcap. 
8vo. Pp. vii +95. (London: Methuen and Co., Ltd-, 
1935.) 2s. 6d net,* 

Prideaux, E. B. R., and Laxton, F. C. A Laboratory 
Course in Elementary Chemistry. Cr. 8vo. Pp. xiv +258. 
(London : WiUiam Heinemann, Ltd., 1935.) Ss.* 

Sartori, Mario. Lie Chemie der Kampfstoffe. Aus dem 
Italienischen libersetzt von Hans Klumb. Roy. 8vo. 
Pp. viii+259. (Braunschweig: Friedr. Vieweg imd Sohn, 
1935.) 18 gold marks.* 

Schiilein, Julius. Lie Bierhefe als Heil-, Nahr- imd 
Fiittermittel. (Technische Fortschrittsberichte : Fort- 
sohritte der ehem. Teehnologie in Einzeldarstellungen, 
herausgegeben von B. Rassow, Band 36.) Med. 8vo. 
Pp. viii + 194. (Lresden und Leipzig : Theodor Steinkoptf, 
1935.) 9 gold marks.* 

Treadwell, F. P., Based on the Text of. Analytical 
Chemistry. Translated, enlarged and revised by William 
T. Hall. Vol. 2 : Quantitative Analysis. Eighth edition, 
rewritten and reset, Med, 8vo, Pp. xiii +858. (New 
York : John Wiley and Sons, Inc. ; London : Chapman 
and Hail, Ltd., 1935.) SOs. net.* 

Technology 

Gollings, George. Roof Carpentry: the Framing of 
Wood Roofs, for Working Carpenters. Cr, 8vo. Pp. 160. 
(London : The Technical Press, Ltd., 1935.) 2s. 6d. net. 

Department of Scientific and Industrial Research : Fuel 
Research. Technical Paper No. 43 : Further Experiments 
upon the Water-Gas Process. By J. G. King, B. H. 
Williams and R. V. Thomas. Roy. 8vo. Pp. vi+58. 
(London: H.M. Stationery Office, 1935.) l5. net.* 
Dwyer, P. Gates and Risers for Castings: Function 
and Application of Gates and Risers in the production of 
Castings of Grey Iron, Brass, Bronze, Aluminium, Steel 
and Malleable Iron. 8vo. Pp, 364. (Cleveland, Ohio : 
Penton Publishing Co., 1935.) 135. 

Fraprie, Frank R., Edited by. The American Annual of 
Photography, 1936. Vol. 50. Cr. 4to. Pp. 328 +Adv. 44. 
(Boston, Mass. : American Photographic Publishing Co. ; 
London : Chapman and Hail, Ltd., 1935.) Paper, 85. 6d. 
net ; cloth, 125. 6d. net.* 

Mason, John. A Practical Course in Bookcrafts and 
Bookbinding. Lemy 8vo. Pp. 228. (Leicester: G. H. 
Gee; London: B. T. Batsford, Ltd,, 1935.) 85. 6d. net. 

Medworth, Frank. Animal Drawing. Pott 4to. Pp. 231. 
(London: Faber and Faber, Ltd., 1935.) 125. 6d. net.* 
Seeger, G. Wirkung von Lruckvorspannungen auf di. 
Dauerfestigkeit metallischer Werkstoffe. 8vo. Pp. 56 + 
13 plates. (Berlin : V. L. I. Verlag, G.m.b.H., 1935.) 
5 gold marl?:s, 

Shirley, Alfred J. Elementary Craftwork in Metal : an 
Introduction for the use of Teachers, Students and 
Workers. Second edition. Lemy 8vo. Pp. viii +126. 
(London: B. T. Batsford, Ltd., 1935.) 5s. net. 

Warren, W. G. Handbook of Perspective. Sup. Roy. 
8vo. Pp. xiii +60. (London : Crosby Lockwood and Son, 
Ltd.,. 1936.) , ,75. 6cl. net. 

Astronomy 

_ Bernhard, ^ Hubert J. ; Bennett, ’ Dorothy A. ; Rice, 
Hugh S., Editors. Handbook of the Heavens. (Sponsored 
by the American Museum of Natural History.) Med. 8vo. 
Pp.^xvi +131. (New York and London: McGraw-Hill 
Book Co., Inc., 1935.) 55. net.* 

^ Russell, Henry Norris. The Solar System and its Origin. 
Iinp. 16mo. Pp. vii +144. (New York : The MacmiUan 
Co., 1935.) 85. 6d. net.* 


Meteorology: Geophysics 

Brooks, Charles Franklin, with tin* cnllalMimtion of 
Brooks, Eleanor Stabler, afitl Nelscui, John. Wliy the 
Weather! Rovi.'^ed and oiiiiirgofl. Ex. Cr. Kvo. pp. 
'Xvii+295+32 plains. ; Chaptiuui mid Hail, 

Ltd., 1935.) IO5 . Ik/, net.* 

Herchenrocler, Marc. .La pluir* a Tile Man ri« <» : etude 
de soixante annces rrohscrvat huis. Demy Svo. Pp, 

■ vii +55 +51 plates. (Ihirt Lniiis : I haiaral rriiiiiiuf and L 
' Stationery Co., Ltd., 10.35.) 5 

SnelHus-Expedition. Use Siit'lliiis-ILxpt'ilii i«tii m the 
Eastern Part of the N«+lter!«nd< Ihist It^2!t-1930, 

under Leadership cd’ P. M. van Ritl. 5 ol, 2 ; 

. graphic Results. Part 2 : Soundirigs and Bathymetric 
Charts. Chapter 1 : Depth Determinations. By Cctmdr. 

F. Pinke. Med. 4to. Pp. iii -i liS. ihapter 2 : llit‘ Bi >in 
Configuration in rtdatioii to the Flow of thr* Bottom 
Water, By P. M. van Riel. ,\lei|. 4to. Pp. iii -.-<>3 +6 
plates +16 charts. (Utrecht : Kefnink eii Zoou X.V., 
1935.)* 

Geology: Mineralogy 

Buhnoff, Serge von. Geologie von Eiiro|'>a. iGeologie 
der .Erde, herausgegeben von Erieli Kreakel.) Band 2: 
Das ausseralpine West euro pi.i. Toil 2: Lie Eniwicklung 
de.s Oberbaues, Sup. Hoy. 8\'o. Pp» ix -+693-1 13 1 +9 
plates. (B'eriin : Gebriider Borntraeger. 1935.) 32 g*>ld 
marks.* 

Dacque, Edgar. Organ isclio Morphedogie und Paliioiiio- 
logie. Sup. Roy. Hvm Pp. viii ■^••476. (IDrIin: Gehrinicr 
Borntraeger, 1935.) 30 guld marks.* 

Geological Survey and Museum. British Kegional 
Geology: North Wale.'^. By Bernard Smith and T. 
Neville George. Roy. 8vo. Pp. vi +92 * 12 plates. 
(London: H.M, Statiornay Office, 1935.) I«. Od. net.* 
Hoffmann, A., Bearhrdtet von. Die Bniiiiikohlen- 
vorr5.to des Loutsehen ReicdiH. (Arc'hiv fiir Liigemt lit, ton- 
forschimg, Heft 61.) Roy. Si"*). i^p* 41Lf 12 plates. 
(Berlin: Preussischen GeohigiHciiicai JamdcHauHtalt, 1935.) 

5 gold marks. 

Schmidt, Walter, und Baier, E. Leiir'buch der ^lineral- 
ogie. : Med. 8vo. Pp. vi+32tl. (Borlm : Gebriider Bom- 
traeger, 1935.) 14 gold marks.* 

Schuchert, Charles. Historical Geology of the Antilleaii- 
Caribbean Region : or the Lands bordering the Gulf of 
Mexico and the Caribbean Sea, Med. 8vo. Pp. xxvi + 
811 +34 plates, (New York : John Wiley and Sons, Ine. ; 
London : Chapman and Hall, Ltd., 19‘h5.) 51)5. net.* 
Snellius-Expedition. The Snelliiisdvxpedition in the 
Eastern Part of the Netherlaiids Eivst-l'mlies, i!t29-1939, 
imder Leadership of P. M, van Rid. Vol. 5 : Geological 
Results. Part 1 : Geological Jut er|)reta lions of the 
Bath^etrieal Results. By Ph. ’H. Ivuciieii. >!ed. 4 to. 
Pp. iii +124 +9 plates. f Utrecht, : Ktanink en Zoon 
N.V., 1935.)* 

Geography: Travel 

Cunningham, Floyd F. Laboratory Manual in the 
Geography ^ of North • America : fur Co||(‘ge Students. 
Second edition revised. To accompany the sc^eond edition 
of the “Geography of North Aineriea”, by -Miller and 
Parkins. Roy. 4to. Pp. ix +49. (New York: John 
Wiley and Sons, Inc. ; London : Ghamnan and Hali, Lttk, 
1935.) 65. net.* 

Hedin, Sven. A Conquest of Tibet. Tran-liite<l from 
the Swedish by Jiilius Lincoln. Roy. 8vo. Pp. 400. 
(London: Macmillan and Co., Ltd,, 1935.) 155. net.* 
Huxley, Julian, Edited from the Unpublished MS., by. 
T. H. Huxley’s Diary of the Voyage of H.M.S. Eattlcf>'nake. 
Roy. 8vo. Pp. viii +372 +13 plates. (London: Chatto 
and Windus, 1935.) 155. net.* ' 

Mikhaylov, N. Soviet Geography : , the New Industrial 
and Economic Distributions of the U.S.S.R. Demv 8vo. 

, Pp. xviii +232. (London : Methuen and Co., Ltd./l935.) 
IO5. 6d. net,* 

Rose, J. Holland. Man and the Sea : Stages in Maritime . 

, and Human Progress. : Lemy 8vo. Pp. xi +288 +25:''" 
, plates. (Cambridge:, W. Hefier and Sons, Ltd., ,.1935.),; ' 

IO5. M. net.* 
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Schott, Gefhafd, 'Im Aiiftrage der Deutschen Seewarte 
verfasst von. Geographie des indischen und stillen Ozeans. 
Mit einem Beitrag von Ernst Hentsehel iind Wolfgang 
Schott. Demy 4to. Pp. xx +413 +38 plates.- (Hamburg : 

C. Boysen, 1935.) 36 gold marks.* 

Shearmuf , E. R. The World and its Peoples : showing 
^tho Influence of ,,„ISrature upon Man in, different parts of 
“the World. Fourth edition. Cr. 8vo. Pp. 160. (Edin- 
burgh; ' W. and A. K. Johnston, Ltd., 1935.) l6\ 9d. 

■■■': Stembridge, Jasper H., and Williams, S. Ewart. World- 
Wide Geography Practical Note Books for Senior Schools. 
GL 4to. Book 1 : North and South America. Pp. 40. 
Book 2 : Africa, Asia and Australia. Pp. 48. Book 3 : 
^urope,. Pp. 36. Book 4 : The British Isles. Pp. 28. 
“^’’^gnd^bn : Oxford University Press, 1935.) 9d. each. 

General Biology: Natural History 
. Botany : Zoology 

Bews, J. W. Human Ecology. Demy 8vo. Pp. xii + 
312. (London : Oxford University Press, 1935.) 15s. net.* 
Borradaile, L. A. A Manual of Elementary Zoology. 
(Oxford Medical Publications.) Eighth edition. Cr. 8vo. 
Pp. XV +747. (London : Oxford University Press, 1935.) 
16.<?. net.* 

Boulenger, E. G. A Natural History of the Seas. Demy 
, 8vo. Pp. 215+8 plates. (London : Gerald Duckworth 
and Co., Ltd., 1935.) 7s. M. net.* 

British Museum (Natural History). Economic ' Series, 
iljo, 14 : Clothes Moths and House Moths ; their Life- 
Ipistory, Habits and Control. By Major E. E. Austen, 
||ssisted by A. W. McKenny Hughes. Second edition, 

i|evised_.,.J?y..--A'.'' W. MeKenny Hughes and H. Stringer. 

gvo. Pp. 50. (London : British Museum (Natural 
"^istory), 1935.) 6d.* 

Chalmers, Patrick. Birds Ashore and A-Foreshore. 
oy. 4to. Pp. 180. (London : Wm. Collins, Sons and 
po., Ltd., 1935.) . 215. net. 

Coulter, Merle C. The Story of the Plant Kmgdom>\ 
pMed. 8vo. Pp. ix +270. (Chicago : University of Chicago 
^ Press; London; Cambridge University Press, 1935.) 
135. 6d. net.* 

ii. Crew, F. A. E., and Lamy, Rowena. The Genetics of 
|he .Budgerigar. Cr. 8vo. Pp. x +122. (Edinburgh : The 
Authors, Institute of Animal Genetics, University, 1935.) 

I 15.* 

i ; Dahl, Friedrich, Begriindet von. Die Tierweit Deutsch- 
inds und der angreiizenden Meeresteile naeh ihren 
^ forkmalen und nach ihrer Lebensweise. Teil 30 : Urtiere 
®^er Protozoa. 1 ; WTmpertiere oder Ciliata (Infusoria) ; 
eino Bearbeitung der freilebenden xmd ectocommensalen 
■ Infusorien der Erde, unter Ausschluss der marinen 
' ,!Fintinnidae. Von A. Kahl. 4 : Peritricha und Chonotricha. 
Ko5r. 8vo. Pp. 651-886 +v. (Jena: Gustav Fischer, 

, 1935.) 21 gold marks. 

Ditmars, Raymond L., and Bridges, William. Snake 
Hunters’ Holiday : Tropical Adventui'es in Search of 
and the Bushmaster. Demy 8vo. Pp. 318. (New 
Tork and London : D. Appleton-Century Co., Inc., 1935.) 
1|5, 6d. net. 

^ i\' Pranz, Victor. .Der biologisehe Fortschritt : die Theorie 
* der organismengeschichtlichen Vervollkommnung. Pvoy. 
6vo. Pp. vii +82. (Jena : Gustav Fischer, 1935.) 3.80 
gold marks. 

Grimpe, G., und Wagler, E., Gegriindet von. Die Tier- 
welt der . Nord- und Ostsee. Herausgegebeii von G. 
Grimpe. Lieferung »S. Teil 5.b : Nematoda errantia, 
von J. H. Schuurmaiis Stekhoven, Jr. ; Teil 5.c ; Nema- 
toda parasitica, von J. H. Schuurmans Stekhoven, Jr. 
Med. 8vo., Pp. 173 +50. (Leipzig : Akademische Veiiags- 
gesollschaft m.b.H., 1935.) 20 gold marks.* 

Henry, G. M.. Coloured Plates of the Birds of Ceylon. 
V'ith a short Description of each Bird by W. E. Wait. 
"Boy. 4to., ■ Part 4. . ,Pp. iii +16 +16 plates. (Colombo : 
Colombo Museum ; London ; Dulau and Co., Ltd., 1935.) 
30^.* 

Johns, Rowland, Edited by. Our Friends the Old 
English and Shetland Sheepdogs. Cr. 8vo. Pp. 95. 
^''^ondon: Methuen and, Co., Ltd., 1935.) 25. 6d, net. 


Jones, H. E. The Life, Growth and Disintegration of 
Cells : and the Decomposition of Water and Organic 
Material. Demy 8 vo. Pp. 86 . (Glasgow ; John Smith 
and Son (Glasgow), Ltd., 1935.)* 

Kolkwitz, R., Herausgegeben von. Pflanzenforsehung. 
Heft 18 : Das Genus Cosmocladium. Von J. Heimans. 
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